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Chapter 1

Introduction

1.1 Origin of word: Algorithm

The wordAlgorithmcomes from the name of the muslim authorAbu Ja’far Mohammad ibn Musa
al-Khowarizmi. He was born in the eighth century at Khwarizm (Kheva), a townsouth of river Oxus in
present Uzbekistan. Uzbekistan, a Muslim country for over athousand years, was taken over by the
Russians in 1873.

His year of birth is not known exactly. Al-Khwarizmi parentsmigrated to a place south of Baghdad when
he was a child. It has been established from his contributions that he flourished under Khalifah
Al-Mamun at Baghdad during 813 to 833 C.E. Al-Khwarizmi died around 840 C.E.

Much of al-Khwarizmi’s work was written in a book titledal Kitab al-mukhatasar fi hisab al-jabr
wa’l-muqabalah(The Compendious Book on Calculation by Completion and Balancing). It is from the
titles of these writings and his name that the wordsalgebraandalgorithmare derived. As a result of his
work, al-Khwarizmi is regarded as the most outstanding mathematician of his time

1.2 Algorithm: Informal Definition

An algorithm is any well-defined computational procedure that takes some values, or set of values, as
input and produces some value, or set of values, as output. Analgorithm is thus a sequence of
computational steps that transform the input into output.

1.3 Algorithms, Programming

A good understanding of algorithms is essential for a good understanding of the most basic element of
computer science: programming. Unlike a program, an algorithm is a mathematical entity, which is
independent of a specific programming language, machine, orcompiler. Thus, in some sense, algorithm
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8 CHAPTER 1. INTRODUCTION

design is all about the mathematical theory behind the design of good programs.

Why study algorithm design? There are many facets to good program design. Good algorithm design is
one of them (and an important one). To be really complete algorithm designer, it is important to be aware
of programming and machine issues as well. In any important programming project there are two major
types of issues, macro issues and micro issues.

Macro issues involve elements such as how does one coordinate the efforts of many programmers
working on a single piece of software, and how does one establish that a complex programming system
satisfies its various requirements. These macro issues are the primary subject of courses on software
engineering.

A great deal of the programming effort on most complex software systems consists of elements whose
programming is fairly mundane (input and output, data conversion, error checking, report generation).
However, there is often a small critical portion of the software, which may involve only tens to hundreds
of lines of code, but where the great majority of computational time is spent. (Or as the old adage goes:
80% of the execution time takes place in 20% of the code.) The micro issues in programming involve
how best to deal with these small critical sections.

It may be very important for the success of the overall project that these sections of code be written in the
most efficient manner possible. An unfortunately common approach to this problem is to first design an
inefficient algorithm and data structure to solve the problem, and then take this poor design and attempt
to fine-tune its performance by applying clever coding tricks or by implementing it on the most expensive
and fastest machines around to boost performance as much as possible. The problem is that if the
underlying design is bad, then often no amount of fine-tuningis going to make a substantial difference.

Before you implement, first be sure you have a good design. Thiscourse is all about how to design good
algorithms. Because the lesson cannot be taught in just one course, there are a number of companion
courses that are important as well. CS301 deals with how to design good data structures. This is not
really an independent issue, because most of the fastest algorithms are fast because they use fast data
structures, and vice versa. In fact, many of the courses in the computer science program deal with
efficient algorithms and data structures, but just as they apply to various applications: compilers,
operating systems, databases, artificial intelligence, computer graphics and vision, etc. Thus, a good
understanding of algorithm design is a central element to a good understanding of computer science and
good programming.

1.4 Implementation Issues

One of the elements that we will focus on in this course is to try to study algorithms as pure mathematical
objects, and so ignore issues such as programming language,machine, and operating system. This has
the advantage of clearing away the messy details that affectimplementation. But these details may be
very important.

For example, an important fact of current processor technology is that of locality of reference. Frequently
accessed data can be stored in registers or cache memory. Ourmathematical analysis will usually ignore
these issues. But a good algorithm designer can work within the realm of mathematics, but still keep an
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open eye to implementation issues down the line that will be important for final implementation. For
example, we will study three fast sorting algorithms this semester, heap-sort, merge-sort, and quick-sort.
From our mathematical analysis, all have equal running times. However, among the three (barring any
extra considerations) quick sort is the fastest on virtually all modern machines. Why? It is the best from
the perspective of locality of reference. However, the difference is typically small (perhaps 10-20%
difference in running time).

Thus this course is not the last word in good program design, and in fact it is perhaps more accurately just
the first word in good program design. The overall strategy that I would suggest to any programming
would be to first come up with a few good designs from a mathematical and algorithmic perspective.
Next prune this selection by consideration of practical matters (like locality of reference). Finally
prototype (that is, do test implementations) a few of the best designs and run them on data sets that will
arise in your application for the final fine-tuning. Also, be sure to use whatever development tools that
you have, such as profilers (programs which pin-point the sections of the code that are responsible for
most of the running time).

1.5 Course in Review

This course will consist of four major sections. The first is on the mathematical tools necessary for the
analysis of algorithms. This will focus on asymptotics, summations, recurrences. The second element
will deal with one particularly important algorithmic problem: sorting a list of numbers. We will show a
number of different strategies for sorting, and use this problem as a case-study in different techniques for
designing and analyzing algorithms.

The final third of the course will deal with a collection of various algorithmic problems and solution
techniques. Finally we will close this last third with a verybrief introduction to the theory of
NP-completeness. NP-complete problem are those for which no efficient algorithms are known, but no
one knows for sure whether efficient solutions might exist.

1.6 Analyzing Algorithms

In order to design good algorithms, we must first agree the criteria for measuring algorithms. The
emphasis in this course will be on the design of efficient algorithm, and hence we will measure
algorithms in terms of the amount of computational resources that the algorithm requires. These
resources include mostly running time and memory. Depending on the application, there may be other
elements that are taken into account, such as the number diskaccesses in a database program or the
communication bandwidth in a networking application.

In practice there are many issues that need to be considered in the design algorithms. These include
issues such as the ease of debugging and maintaining the finalsoftware through its life-cycle. Also, one
of the luxuries we will have in this course is to be able to assume that we are given a clean, fully-specified
mathematical description of the computational problem. Inpractice, this is often not the case, and the
algorithm must be designed subject to only partial knowledge of the final specifications. Thus, in practice
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it is often necessary to design algorithms that are simple, and easily modified if problem parameters and
specifications are slightly modified. Fortunately, most of the algorithms that we will discuss in this class
are quite simple, and are easy to modify subject to small problem variations.

1.7 Model of Computation

Another goal that we will have in this course is that our analysis be as independent as possible of the
variations in machine, operating system, compiler, or programming language. Unlike programs,
algorithms to be understood primarily by people (i.e. programmers) and not machines. Thus gives us
quite a bit of flexibility in how we present our algorithms, and many low-level details may be omitted
(since it will be the job of the programmer who implements thealgorithm to fill them in).

But, in order to say anything meaningful about our algorithms, it will be important for us to settle on a
mathematical model of computation. Ideally this model should be a reasonable abstraction of a standard
generic single-processor machine. We call this model arandom access machineor RAM.

A RAM is an idealized machine with an infinitely large random-access memory. Instructions are
executed one-by-one (there is no parallelism). Each instruction involves performing some basic operation
on two values in the machines memory (which might be characters or integers; let’s avoid floating point
for now). Basic operations include things like assigning a value to a variable, computing any basic
arithmetic operation (+, - ,× , integer division) on integer values of any size, performing any comparison
(e.g.x ≤ 5) or boolean operations, accessing an element of an array (e.g. A[10]). We assume that each
basic operation takes the same constant time to execute.

This model seems to go a good job of describing the computational power of most modern (nonparallel)
machines. It does not model some elements, such as efficiencydue to locality of reference, as described
in the previous lecture. There are some “loop-holes” (or hidden ways of subverting the rules) to beware
of. For example, the model would allow you to add two numbers that contain a billion digits in constant
time. Thus, it is theoretically possible to derive nonsensical results in the form of efficient RAM
programs that cannot be implemented efficiently on any machine. Nonetheless, the RAM model seems to
be fairly sound, and has done a good job of modelling typical machine technology since the early 60’s.

1.8 Example: 2-dimension maxima

Let us do an example that illustrates how we analyze algorithms. Suppose you want to buy a car. You
want the pick the fastest car. But fast cars are expensive; youwant the cheapest. You cannot decide which
is more important: speed or price. Definitely do not want a carif there is another that is both faster and
cheaper. We say that the fast, cheap cardominatesthe slow, expensive car relative to your selection
criteria. So, given a collection of cars, we want to list those cars that are not dominated by any other.

Here is how we might model this as a formal problem.

• Let a pointp in 2-dimensional space be given by its integer coordinates,p = (p.x, p.y).
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• A point p is said to be dominated by pointq if p.x ≤ q.x andp.y ≤ q.y.

• Given a set ofn points,P = {p1, p2, . . . , pn} in 2-space a point is said to be maximal if it is not
dominated by any other point inP.

The car selection problem can be modelled this way: For each car we associate(x, y) pair wherex is the
speed of the car andy is the negation of the price. Highy value means a cheap car and lowy means
expensive car. Think ofy as the money left in your pocket after you have paid for the car. Maximal
points correspond to the fastest and cheapest cars.

The2-dimensional Maximais thus defined as

• Given a set of pointsP = {p1, p2, . . . , pn} in 2-space, output the set of maximal points ofP, i.e.,
those pointspi such thatpi is not dominated by any other point ofP.

Here is set of maximal points for a given set of points in 2-d.
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Figure 1.1: Maximal points in 2-d

Our description of the problem is at a fairly mathematical level. We have intentionally not discussed how
the points are represented. We have not discussed any input or output formats. We have avoided
programming and other software issues.

1.9 Brute-Force Algorithm

To get the ball rolling, let’s just consider a simple brute-force algorithm, with no thought to efficiency.
Let P = {p1, p2, . . . , pn} be the initial set of points. For each pointpi, test it against all other pointspj. If
pi is not dominated by any other point, then output it.
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This English description is clear enough that any (competent) programmer should be able to implement
it. However, if you want to be a bit more formal, it could be written in pseudocode as follows:

MAXIMA (int n, Point P[1 . . . n])

1 for i← 1 to n

2 do maximal← true

3 for j← 1 to n

4 do
5 if (i 6= j) and(P[i].x ≤ P[j].x) and(P[i].y ≤ P[j].y)

6 then maximal← false; break
7 if (maximal = true)

8 then output P[i]

There are no formal rules to the syntax of this pseudo code. Inparticular, do not assume that more detail
is better. For example, I omitted type specifications for theprocedure Maxima and the variable maximal,
and I never defined what a Point data type is, since I felt that these are pretty clear from context or just
unimportant details. Of course, the appropriate level of detail is a judgement call. Remember, algorithms
are to be read by people, and so the level of detail depends on your intended audience. When writing
pseudo code, you should omit details that detract from the main ideas of the algorithm, and just go with
the essentials.

You might also notice that I did not insert any checking for consistency. For example, I assumed that the
points inP are all distinct. If there is a duplicate point then the algorithm may fail to output even a single
point. (Can you see why?) Again, these are important considerations for implementation, but we will
often omit error checking because we want to see the algorithm in its simplest form.

Here are a series of figures that illustrate point domination.
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Figure 1.2: Points that dominate(4, 11)
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Figure 1.3: Points that dominate(9, 10)
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Figure 1.4: Points that dominate(7, 7)
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Figure 1.5: The maximal points

1.10 Running Time Analysis

The main purpose of our mathematical analysis will be measuring the execution time. We will also be
concerned about the space (memory) required by the algorithm.

The running time of an implementation of the algorithm woulddepend upon the speed of the computer,
programming language, optimization by the compiler etc. Although important, we will ignore these
technological issues in our analysis.

To measure the running time of the brute-force 2-d maxima algorithm, we could count the number of
steps of the pseudo code that are executed or, count the number of times an element ofP is accessed or,
the number of comparisons that are performed.

The running time depends upon the input size, e.g.n Different inputs of the same size may result in
different running time. For example, breaking out of the inner loop in the brute-force algorithm depends
not only on the input size ofP but also the structure of the input.

Two criteria for measuring running time areworst-case timeandaverage-case time.

Worst-case time is the maximum running time over all (legal) inputs of sizen. Let I denote an input
instance, let|I| denote its length, and letT(I) denote the running time of the algorithm on inputI.
Then

Tworst(n) = max
|I|=n

T(I)

Average-case timeis the average running time over all inputs of sizen. Let p(I) denote the probability
of seeing this input. The average-case time is the weighted sum of running times with weights
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being the probabilities:
Tavg(n) =

∑

|I|=n

p(I)T(I)

We will almost always work with worst-case time. Average-case time is more difficult to compute; it is
difficult to specify probability distribution on inputs. Worst-case time will specify an upper limit on the
running time.

1.10.1 Analysis of the brute-force maxima algorithm.

Assume that the input size isn, and for the running time we will count the number of time thatany
element ofP is accessed. Clearly we go through the outer loop n times, and for each time through this
loop, we go through the inner loopn times as well. The condition in the if-statement makes four accesses
to P. The output statement makes two accesses for each point thatis output. In the worst case every point
is maximal (can you see how to generate such an example?) so these two access are made for each time
through the outer loop.

MAXIMA (int n, Point P[1 . . . n])

1 for i← 1 to n n times
2 do maximal← true

3 for j← 1 to n n times
4 do
5 if (i 6= j)&(P[i].x ≤ P[j].x)&(P[i].y ≤ P[j].y) 4 accesses
6 then maximal← false break
7 if maximal

8 then outputP[i].x, P[i].y 2 accesses

Thus we might express the worst-case running time as a pair ofnested summations, one for thei-loop
and the other for thej-loop:

T(n) =

n∑

i=1

(

2 +

n∑

j=1

4

)

=

n∑

i=1

(4n + 2)

= (4n + 2)n = 4n2 + 2n

For small values ofn, any algorithm is fast enough. What happens whenn gets large? Running time
does become an issue. Whenn is large,n2 term will be much larger than then term and willdominate
the running time.

We will say that the worst-case running time isΘ(n2). This is called the asymptotic growth rate of the
function. We will discuss thisΘ-notation more formally later.
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The analysis involved computing a summation. Summation should be familiar but let us review a bit
here. Given a finite sequence of valuesa1, a2, . . . , an, their suma1 + a2 + . . . + an is expressed in
summation notation as

n∑

i=1

ai

If n = 0, then the sum is additive identity,0.

Some facts about summation:If c is a constant
n∑

i=1

cai = c

n∑

i=1

ai

and
n∑

i=1

(ai + bi) =

n∑

i=1

ai +

n∑

i=1

bi

Some important summations that should be committed to memory.

Arithmetic series
n∑

i=1

i = 1 + 2 + . . . + n

=
n(n + 1)

2
= Θ(n2)

Quadratic series
n∑

i=1

i2 = 1 + 4 + 9 + . . . + n2

=
2n3 + 3n2 + n

6
= Θ(n3)

Geometric series
n∑

i=1

xi = 1 + x + x2 + . . . + xn

=
x(n+1) − 1

x − 1
= Θ(n2)

If 0 < x < 1 then this isΘ(1), and ifx > 1, then this isΘ(xn).

Harmonic series Forn ≥ 0

Hn =

n∑

i=1

1

i

= 1 +
1

2
+

1

3
+ . . . +

1

n
≈ ln n

= Θ(ln n)
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1.11 Analysis: A Harder Example

Let us consider a harder example.

NESTED-LOOPS()

1 for i← 1 to n

2 do
3 for j← 1 to 2i

4 do k = j . . .

5 while (k ≥ 0)

6 do k = k − 1 . . .

How do we analyze the running time of an algorithm that has complex nested loop? The answer is we
write out the loops as summations and then solve the summations. To convert loops into summations, we
work from inside-out.

Consider theinner most whileloop.

NESTED-LOOPS()

1 for i← 1 to n

2 do for j← 1 to 2i

3 do k = j

4 while (k ≥ 0) J

5 do k = k − 1

It is executed fork = j, j − 1, j − 2, . . . , 0. Time spent inside the while loop is constant. LetI() be the
time spent in the while loop. Thus

I(j) =

j∑

k=0

1 = j + 1

Consider themiddle forloop.

NESTED-LOOPS()

1 for i← 1 to n

2 do for j← 1 to 2i J

3 do k = j

4 while (k ≥ 0)

5 do k = k − 1
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Its running time is determined byi. Let M() be the time spent in the for loop:

M(i) =

2i∑

j=1

I(j)

=

2i∑

j=1

(j + 1)

=

2i∑

j=1

j +

2i∑

j=1

1

=
2i(2i + 1)

2
+ 2i

= 2i2 + 3i

Finally theouter-most forloop.

NESTED-LOOPS()

1 for i← 1 to n J

2 do for j← 1 to 2i

3 do k = j

4 while (k ≥ 0)

5 do k = k − 1

Let T() be running time of the entire algorithm:

T(n) =

n∑

i=1

M(i)

=

n∑

i=1

(2i2 + 3i)

=

n∑

i=1

2i2 +

n∑

i=1

3i

= 2
2n3 + 3n2 + n

6
+ 3

n(n + 1)

2

=
4n3 + 15n2 + 11n

6

= Θ(n3)

1.11.1 2-dimension Maxima Revisited

Recall the 2-d maxima problem: Let a pointp in 2-dimensional space be given by its integer coordinates,
p = (p.x, p.y). A point p is said todominatedby pointq if p.x ≤ q.x andp.y ≤ q.y. Given a set ofn
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points,P = {p1, p2, . . . , pn} in 2-space a point is said to bemaximalif it is not dominated by any other
point inP. The problem is to output all the maximal points ofP. We introduced a brute-force algorithm
that ran inΘ(n2) time. It operated by comparingall pairs of points. Is there an approach that is
significantly better?

The problem with the brute-force algorithm is that it uses nointelligence inpruningout decisions. For
example, once we know that a pointpi is dominated by another pointpj, we do not need to usepi for
eliminating other points. This follows from the fact that dominance relation istransitive. If pj dominates
pi andpi dominatesph thenpj also dominatesph; pi is not needed.

1.11.2 Plane-sweep Algorithm

The question is whether we can make an significant improvement in the running time? Here is an idea for
how we might do it. We will sweep a vertical line across the plane from left to right. As we sweep this
line, we will build a structure holding the maximal points lying to the left of the sweep line. When the
sweep line reaches the rightmost point ofP , then we will have constructed the complete set of maxima.
This approach of solving geometric problems by sweeping a line across the plane is calledplane sweep.

Although we would like to think of this as a continuous process, we need some way to perform the plane
sweep in discrete steps. To do this, we will begin by sorting the points in increasing order of their
x-coordinates. For simplicity, let us assume that no two points have the same y-coordinate. (This limiting
assumption is actually easy to overcome, but it is good to work with the simpler version, and save the
messy details for the actual implementation.) Then we will advance the sweep-line from point to point in
n discrete steps. As we encounter each new point, we will update the current list of maximal points.

We will sweep a vertical line across the 2-d plane from left toright. As we sweep, we will build a
structure holding the maximal points lying to the left of thesweep line. When the sweep line reaches the
rightmost point ofP, we will have the complete set of maximal points. We will store the existing
maximal points in a list The points thatpi dominates will appear at the end of the list because points are
sorted byx-coordinate. We will scan the list left to right. Every maximal point withy-coordinate less
thanpi will be eliminated from computation. We will add maximal points onto the end of a list and
delete from the end of the list. We can thus use a stack to storethe maximal points. The point at the top
of the stack will have the highestx-coordinate.

Here are a series of figures that illustrate the plane sweep. The figure also show the content of the stack.
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Figure 1.6: Sweep line at(2, 5)
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Figure 1.7: Sweep line at(3, 13)
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Figure 1.8: Sweep line at(4, 11)
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Figure 1.9: Sweep line at(5, 1)
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Figure 1.10: Sweep line at(7, 7)
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Figure 1.11: Sweep line at(9, 10)
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Figure 1.12: Sweep line at(10, 5)
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Figure 1.13: Sweep line at(12, 12)
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Figure 1.14: The final maximal set

Here is the algorithm.

PLANE-SWEEP-MAXIMA (n, P[1..n])

1 sortP in increasing order byx;

2 stack s;

3 for i← 1 to n

4 do
5 while (s.notEmpty() & s.top().y ≤ P[i].y)

6 do s.pop();

7 s.push(P[i]);

8 output the contents of stacks;
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1.11.3 Analysis of Plane-sweep Algorithm

Sorting takesΘ(n logn); we will show this later when we discuss sorting. The for loopexecutesn
times. The inner loop (seemingly) could be iterated(n − 1) times. It seems we still have ann(n − 1) or
Θ(n2) algorithm. Got fooled by simple minded loop-counting. The while loop will not execute moren
times over the entire course of the algorithm. Why is this? Observe that the total number of elements that
can be pushed on the stack isn since we execute exactly one push each time during the outer for-loop.

We pop an element off the stack each time we go through the inner while-loop. It is impossible to pop
more elements than are ever pushed on the stack. Therefore, the inner while-loop cannot execute more
thann times over the entire course of the algorithm. (Make sure that you understand this).

The for-loop iteratesn times and the inner while-loop also iteratesn time for a total ofΘ(n). Combined
with the sorting, the runtime of entire plane-sweep algorithm isΘ(n logn).

1.11.4 Comparison of Brute-force and Plane sweep algorithms

How much of an improvement is plane-sweep over brute-force?Consider the ratio of running times:

n2

nlogn
=

n

log n

n logn n
logn

100 7 15
1000 10 100
10000 13 752
100000 17 6021
1000000 20 50171

Forn = 1, 000, 000, if plane-sweep takes 1 second, the brute-force will take about 14 hours!. From this
we get an idea about the importance of asymptotic analysis. It tells us which algorithm is better for large
values ofn. As we mentioned before, ifn is not very large, then almost any algorithm will be fast. But
efficient algorithm design is most important for large inputs, and the general rule of computing is that
input sizes continue to grow until people can no longer tolerate the running times. Thus, by designing
algorithms efficiently, you make it possible for the user to run large inputs in a reasonable amount of time.
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Chapter 2

Asymptotic Notation

You may be asking that we continue to use the notationΘ() but have never defined it. Let’s remedy this
now. Given any functiong(n), we defineΘ(g(n)) to be a set of functions thatasymptotically equivalent
to g(n). Formally:

Θ(g(n)) = {f(n) | there exist positive

constantsc1, c2 andn0 such that

0 ≤ c1g(n) ≤ f(n) ≤ c2g(n)

for all n ≥ n0}

This is written as “f(n) ∈ Θ(g(n))” That is,f(n) andg(n) areasymptotically equivalent. This means
that they have essentially the same growth rates for largen. For example, functions like

• 4n2,

• (8n2 + 2n − 3),

• (n2/5 +
√

n − 10 logn)

• n(n − 3)

are all asymptotically equivalent. Asn becomes large, thedominant(fastest growing) term is some
constant timesn2.

Consider the function
f(n) = 8n2 + 2n − 3

Our informal rule of keeping the largest term and ignoring the constant suggests thatf(n) ∈ Θ(n2). Let’s
see why this bears out formally. We need to show two things for

f(n) = 8n2 + 2n − 3

Lower bound f(n) = 8n2 + 2n − 3 grows asymptotically at least as fast asn2,

23
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Upper bound f(n) grows no faster asymptotically thann2,

Lower bound: f(n) grows asymptotically at least as fast asn2. For this, need to show that there exist
positive constantsc1 andn0, such thatf(n) ≥ c1n

2 for all n ≥ n0. Consider the reasoning

f(n) = 8n2 + 2n − 3 ≥ 8n2 − 3 = 7n2 + (n2 − 3) ≥ 7n2

Thusc1 = 7. We implicitly assumed that2n ≥ 0 andn2 − 3 ≥ 0 These are not true for alln but if
n ≥

√
3, then both are true. So selectn0 ≥

√
3. We then havef(n) ≥ c1n

2 for all n ≥ n0.

Upper bound: f(n) grows asymptotically no faster thann2. For this, we need to show that there exist
positive constantsc2 andn0, such thatf(n) ≤ c2n

2 for all n ≥ n0. Consider the reasoning

f(n) = 8n2 + 2n − 3 ≤ 8n2 + 2n ≤ 8n2 + 2n2 = 10n2

Thusc2 = 10. We implicitly made the assumption that2n ≤ 2n2. This is not true for alln but it is true
for all n ≥ 1 So selectn0 ≥ 1. We thus havef(n) ≤ c2n

2 for all n ≥ n0.

From lower bound we haven0 ≥
√

3 From upper bound we haven0 ≥ 1. Combining the two, we letn0

be the larger of the two:n0 ≥
√

3. In conclusion, if we letc1 = 7, c2 = 10 andn0 ≥
√

3, we have

7n2 ≤ 8n2 + 2n − 3 ≤ 10n2 for all n ≥
√

3

We have thus established

0 ≤ c1g(n) ≤ f(n) ≤ c2g(n) for all n ≥ n0

Here are plots of the three functions. Notice the bounds.
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Figure 2.1: Asymptotic Notation Example

We have established thatf(n) ∈ n2. Let’s show whyf(n) is not in some other asymptotic class. First,
let’s show thatf(n) 6∈ Θ(n). Show thatf(n) 6∈ Θ(n). If this were true, we would have had to satisfy
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both the upper and lower bounds. The lower bound is satisfied becausef(n) = 8n2 + 2n − 3 does grow
at least as fast asymptotically asn. But the upper bound is false. Upper bounds requires that there exist
positive constantsc2 andn0 such thatf(n) ≤ c2n for all n ≥ n0.

Informally we know thatf(n) = 8n2 + 2n − 3 will eventually exceedc2n no matter how large we make
c2. To see this, suppose we assume that constantsc2 andn0 did exist such that8n2 + 2n − 3 ≤ c2n for
all n ≥ n0 Since this is true for all sufficiently largen then it must be true in the limit asn tends to
infinity. If we divide both sides byn, we have

lim
n→∞

(

8n + 2 −
3

n

)

≤ c2.

It is easy to see that in the limit, the left side tends to∞. So, no matter how largec2 is, the statement is
violated. Thusf(n) 6∈ Θ(n).

Let’s show thatf(n) 6∈ Θ(n3). The idea would be to show that the lower boundf(n) ≥ c1n
3 for all

n ≥ n0 is violated. (c1 andn0 are positive constants). Informally we know this to be true because any
cubic function will overtake a quadratic.

If we divide both sides byn3:

lim
n→∞

(

8

n
+

2

n2
−

3

n3

)

≥ c1

The left side tends to0. The only way to satisfy this is to setc1 = 0. But by hypothesis,c1 is positive.
This means thatf(n) 6∈ Θ(n3).

The definition ofΘ-notation relies on proving both a lower and upper asymptotic bound. Sometimes we
only interested in proving one bound or the other. TheO-notation is used to state only the asymptotic
upperbounds.

O(g(n)) = {f(n) | there exist positive

constantsc andn0 such that

0 ≤ f(n) ≤ cg(n)

for all n ≥ n0}

The Ω-notation allows us to state only the asymptoticlower bounds.

Ω(g(n)) = {f(n) | there exist positive

constantsc andn0 such that

0 ≤ cg(n) ≤ f(n)

for all n ≥ n0}
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The three notations:

Θ(g(n)) : 0 ≤ c1g(n) ≤ f(n) ≤ c2g(n)

O(g(n)) : 0 ≤ f(n) ≤ cg(n)

Ω(g(n)) : 0 ≤ cg(n) ≤ f(n)

for all n ≥ n0

These definitions suggest an alternative way of showing the asymptotic behavior. We can use limits for
define the asymptotic behavior. Limit rule forΘ-notation:

lim
n→∞

f(n)

g(n)
= c,

for some constantc > 0 (strictly positive but not infinity) thenf(n) ∈ Θ(g(n)). Similarly, the limit rule
for O-notation is

lim
n→∞

f(n)

g(n)
= c,

for some constantc ≥ 0 (nonnegative but not infinite) thenf(n) ∈ O(g(n)) and limit rule for
Ω-notation:

lim
n→∞

f(n)

g(n)
6= 0,

(either a strictly positive constant or infinity) thenf(n) ∈ Ω(g(n)).

Here is a list of common asymptotic running times:

• Θ(1): Constant time; can’t beat it!

• Θ(logn): Inserting into a balanced binary tree; time to find an item ina sorted array of lengthn
using binary search.

• Θ(n): About the fastest that an algorithm can run.

• Θ(n logn): Best sorting algorithms.

• Θ(n2), Θ(n3): Polynomial time. These running times are acceptable when the exponent ofn is
small orn is not to large, e.g.,n ≤ 1000.

• Θ(2n), Θ(3n): Exponential time. Acceptable only ifn is small, e.g.,n ≤ 50.

• Θ(n!), Θ(nn): Acceptable only for really smalln, e.g.n ≤ 20.
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Chapter 3

Divide and Conquer Strategy

The ancient Roman politicians understood an important principle of good algorithm design (although
they were probably not thinking about algorithms at the time). You divide your enemies (by getting them
to distrust each other) and then conquer them piece by piece.This is calleddivide-and-conquer. In
algorithm design, the idea is to take a problem on a large input, break the input into smaller pieces, solve
the problem on each of the small pieces, and then combine the piecewise solutions into a global solution.
But once you have broken the problem into pieces, how do you solve these pieces? The answer is to
apply divide-and-conquer to them, thus further breaking them down. The process ends when you are left
with such tiny pieces remaining (e.g. one or two items) that it is trivial to solve them. Summarizing, the
main elements to a divide-and-conquer solution are

Divide: the problem into a small number of pieces

Conquer: solve each piece by applying divide and conquer to itrecursively

Combine: the pieces together into a global solution.

3.1 Merge Sort

Divide and conquer strategy is applicable in a huge number ofcomputational problems. The first
example of divide and conquer algorithm we will discuss is a simple and efficient sorting procedure
called We are given a sequence ofn numbersA, which we will assume are stored in an arrayA[1..n].
The objective is to output a permutation of this sequence sorted in increasing order. This is normally
done by permuting the elements within the arrayA. Here is how the merge sort algorithm works:

• (Divide:) splitA down the middle into two subsequences, each of size roughlyn/2

• (Conquer:) sort each subsequence by calling merge sort recursively on each.

• (Combine:) merge the two sorted subsequences into a single sorted list.

27
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Let’s design the algorithm top-down. We’ll assume that the procedure that merges two sorted list is
available to us. We’ll implement it later. Because the algorithm is called recursively on sublists, in
addition to passing in the array itself, we will pass in two indices, which indicate the first and last indices
of the sub-array that we are to sort. The callMergeSort(A, p, r) will sort the sub-arrayA[p : r] and
return the sorted result in the same sub-array.Here is the overview. If r = p, then this means that there is
only one element to sort, and we may return immediately. Otherwise if (p 6= r) there are at least two
elements, and we will invoke the divide-and-conquer. We findthe indexq, midway betweenp andr,
namelyq = (p + r)/2 (rounded down to the nearest integer). Then we split the array into sub-arrays
A[p : q] andA[q + 1 : r]. Call MergeSort recursively to sort each sub-array. Finally, we invoke a
procedure (which we have yet to write) which merges these twosub-arrays into a single sorted array.

Here is the MergeSort algorithm.

MERGE-SORT( array A, int p, int r)

1 if (p < r)

2 then
3 q← (p + r)/2

4 MERGE-SORT(A, p, q) // sort A[p..q]

5 MERGE-SORT(A, q + 1, r) // sort A[q + 1..r]

6 MERGE(A, p, q, r) // merge the two pieces

The following figure illustrates the dividing (splitting) procedure.

7   5   2   4   1   6   3   0


1   6   3   0
7   5   2   4


7   5
 2   4
 1   6
 3   0


7
 5
 2
 4
 1
 6
 3
 0


split


Figure 3.1: Merge sort divide phase

Merging: All that is left is to describe the procedure that merges two sorted lists.Merge(A, p, q, r)

assumes that the left sub-array,A[p : q], and the right sub-array,A[q + 1 : r], have already been sorted.
We merge these two sub-arrays by copying the elements to a temporary working array calledB. For
convenience, we will assume that the arrayB has the same index rangeA, that is,B[p : r]. (One nice
thing about pseudo-code, is that we can make these assumptions, and leave them up to the programmer to
figure out how to implement it.) We have to indicesi andj, that point to the current elements of each
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sub-array. We move the smaller element into the next position of B (indicated by indexk) and then
increment the corresponding index (eitheri or j). When we run out of elements in one array, then we just
copy the rest of the other array intoB. Finally, we copy the entire contents ofB back intoA. (The use of
the temporary array is a bit unpleasant, but this is impossible to overcome entirely. It is one of the
shortcomings of MergeSort, compared to some of the other efficient sorting algorithms.)

Here is the merge algorithm:

MERGE( array A, int p, int q int r)

1 int B[p..r]; int i← k← p; int j← q + 1

2 while (i ≤ q) and(j ≤ r)

3 do if (A[i] ≤ A[j])

4 then B[k++ ]← A[i++ ]

5 else B[k++ ]← A[j++ ]

6 while (i ≤ q)

7 do B[k++ ]← A[i++ ]

8 while (j ≤ r)

9 do B[k++ ]← A[j++ ]

10 for i← p to r

11 do A[i]← B[i]

0   1   2   3   4   5   6   7


0   1   3   6
2   4   5   7


5   7
 2   4
 1   6
 0   3


7
 5
 2
 4
 1
 6
 3
 0


merge


Figure 3.2: Merge sort: combine phase

3.1.1 Analysis of Merge Sort

First let us consider the running time of the procedureMerge(A, p, q, r). Let n = r − p + 1 denote the
total length of both the left and right sub-arrays. What is therunning time of Merge as a function ofn?
The algorithm contains four loops (none nested in the other). It is easy to see that each loop can be
executed at mostn times. (If you are a bit more careful you can actually see thatall the while-loops
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together can only be executed n times in total, because each execution copies one new element to the
arrayB, andB only has space forn elements.) Thus the running time to Mergen items isΘ(n). Let us
write this without the asymptotic notation, simply asn. (We’ll see later why we do this.)

Now, how do we describe the running time of the entire MergeSort algorithm? We will do this through
the use of a recurrence, that is, a function that is defined recursively in terms of itself. To avoid
circularity, the recurrence for a given value ofn is defined in terms of values that are strictly smaller than
n. Finally, a recurrence has some basis values (e.g. forn = 1), which are defined explicitly.

Let T(n) denote the worst case running time of MergeSort on an array oflengthn. If we call MergeSort
with an array containing a single item (n = 1) then the running time is constant. We can just write
T(n) = 1, ignoring all constants. Forn > 1, MergeSort splits into two halves, sorts the two and then
merges them together. The left half is of sizedn/2e and the right half isbn/2c. How long does it take to
sort elements in sub array of sizedn/2e? We do not know this but becausedn/2e < n for n > 1, we can
express this asT(dn/2e). Similarly the time taken to sort right sub array is expressed asT(bn/2c). In
conclusion we have

T(n) =

{
1 if n = 1,

T(dn/2e) + T(bn/2c) + n otherwise

This is called recurrence relation, i.e., a recursively defined function. Divide-and-conqueris an
important design technique, and it naturally gives rise to recursive algorithms. It is thus important to
develop mathematical techniques for solving recurrences,either exactly or asymptotically.

Let’s expand the terms.

T(1) = 1

T(2) = T(1) + T(1) + 2 = 1 + 1 + 2 = 4

T(3) = T(2) + T(1) + 3 = 4 + 1 + 3 = 8

T(4) = T(2) + T(2) + 4 =4 +4 +4 =12
T(5) = T(3) + T(2) + 5 = 8 + 4 + 5 = 17

. . .

T(8) = T(4) + T(4) + 8 = 12 + 12 + 8 = 32

. . .

T(16) = T(8) + T(8) + 16 = 32 + 32 + 16 = 80

. . .

T(32) = T(16) + T(16) + 32 = 80 + 80 + 32 = 192

What is the pattern here? Let’s consider the ratiosT(n)/n for powers of2:

T(1)/1 = 1 T(8)/8 = 4

T(2)/2 = 2 T(16)/16 = 5

T(4)/4 = 3 T(32)/32 = 6

This suggestsT(n)/n = logn + 1 Or, T(n) = n logn + n which isΘ(n logn) (using the limit rule).



3.1. MERGE SORT 31

3.1.2 The Iteration Method for Solving Recurrence Relations

Floor and ceilings are a pain to deal with. Ifn is assumed to be a power of 2 (2k = n), this will simplify
the recurrence to

T(n) =

{
1 if n = 1,

2T(n/2) + n otherwise

The iteration method turns the recurrence into a summation.Let’s see how it works. Let’s expand the
recurrence:

T(n) = 2T(n/2) + n

= 2(2T(n/4) + n/2) + n

= 4T(n/4) + n + n

= 4(2T(n/8) + n/4) + n + n

= 8T(n/8) + n + n + n

= 8(2T(n/16) + n/8) + n + n + n

= 16T(n/16) + n + n + n + n

If n is a power of2 then letn = 2k or k = logn.

T(n) = 2kT(n/(2k)) + (n + n + n + · · · + n)︸ ︷︷ ︸
k times

= 2kT(n/(2k)) + kn

= 2(logn)T(n/(2(logn))) + (logn)n

= 2(logn)T(n/n) + (logn)n

= nT(1) + n logn = n + n logn

3.1.3 Visualizing Recurrences Using the Recursion Tree

Iteration is a very powerful technique for solving recurrences. But, it is easy to get lost in all the symbolic
manipulations and lose sight of what is going on. Here is a nice way to visualize what is going on in
iteration. We can describe any recurrence in terms of a tree,where each expansion of the recurrence takes
us one level deeper in the tree.

Recall that the recurrence for MergeSort (which we simplifiedby assuming that n is a power of 2, and
hence could drop the floors and ceilings)

T(n) =

{
1 if n = 1,

2T(n/2) + n otherwise

Suppose that we draw the recursion tree for MergeSort, but each time we merge two lists, we label that
node of the tree with the time it takes to perform the associated (nonrecursive) merge. Recall that to
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merge two lists of sizem/2 to a list of sizem takesΘ(m) time, which we will just write asm. Below is
an illustration of the resulting recursion tree.
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Figure 3.3: Merge sort Recurrence Tree

3.1.4 A Messier Example

The merge sort recurrence was too easy. Let’s try a messier recurrence.

T(n) =

{
1 if n = 1,

3T(n/4) + n otherwise

Assumen to be a power of 4, i.e.,n = 4k andk = log4 n

T(n) = 3T(n/4) + n

= 3(3T(n/16) + (n/4) + n

= 9T(n/16) + 3(n/4) + n

= 27T(n/64) + 9(n/16) + 3(n/4) + n

= . . .

= 3kT(
n

4k
) + 3k−1(n/4k−1)

+ · · · + 9(n/16) + 3(n/4) + n

= 3kT(
n

4k
) +

k−1∑

i=0

3i

4i
n
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With n = 4k andT(1) = 1

T(n) = 3kT(
n

4k
) +

k−1∑

i=0

3i

4i
n

= 3log4 nT(1) +

(log4 n)−1∑

i=0

3i

4i
n

= nlog4 3 +

(log4 n)−1∑

i=0

3i

4i
n

We used the formulaalogb n = nlogb a. n remains constant throughout the sum and3i/4i = (3/4)i; we
thus have

T(n) = nlog4 3 + n

(log4 n)−1∑

i=0

(

3

4

)i

The sum is a geometric series; recall that forx 6= 1

m∑

i=0

xi =
xm+1 − 1

x − 1

In this casex = 3/4 andm = log4 n − 1. We get

T(n) = nlog4 3 + n
(3/4)log4 n+1 − 1

(3/4) − 1

Applying the log identity once more

(3/4)log4 n = nlog4(3/4) = nlog4 3−log4 4

= nlog4 3−1 =
nlog4 3

n

If we plug this back, we get

T(n) = nlog4 3 + n
nlog4 3

n
− 1

(3/4) − 1

= nlog4 3 +
nlog4 3 − n

−1/4

= nlog4 3 + 4(n − nlog4 3)

= 4n − 3nlog4 3

With log4 3 ≈ 0.79, we finally have the result!

T(n) = 4n − 3nlog4 3 ≈ 4n − 3n0.79 ∈ Θ(n)
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3.2 Selection Problem

Suppose we are given a set ofn numbers. Define therank of an element to be one plus the number of
elements that are smaller. Thus, the rank of an element is itsfinal position if the set is sorted. The
minimum is of rank 1 and the maximum is of rankn.

Consider the set:{5, 7, 2, 10, 8, 15, 21, 37, 41}. The rank of each number is its position in the sorted
order.

position 1 2 3 4 5 6 7 8 9
Number 2 5 7 8 10 15 21 37 41

For example, rank of 8 is 4, one plus the number of elements smaller than 8 which is 3.

The selection problem is stated as follows:

Given a setA of n distinct numbers and an integerk, 1 ≤ k ≤ n, output the element ofA of rank
k.

Of particular interest in statistics is themedian. If n is odd then the median is defined to be element of
rank(n + 1)/2. Whenn is even, there are two choices:n/2 and(n + 1)/2. In statistics, it is common to
return the average of the two elements.

Medians are useful as a measures of thecentral tendencyof a set especially when the distribution of
values is highly skewed. For example, the median income in a community is a more meaningful measure
than average. Suppose 7 households have monthly incomes 5000, 7000, 2000, 10000, 8000, 15000 and
16000. In sorted order, the incomes are 2000, 5000, 7000, 8000, 10000, 15000, 16000. The median
income is 8000; median is element with rank 4:(7 + 1)/2 = 4. The average income is 9000. Suppose the
income 16000 goes up to 450,000. The median is still 8000 but the average goes up to 71,000. Clearly,
the average is not a good representative of the majority income levels.

The selection problem can be easily solved by simply sortingthe numbers ofA and returningA[k].
Sorting, however, requiresΘ(n logn) time. The question is: can we do better than that? In particular, is
it possible to solve the selections problem inΘ(n) time? The answer is yes. However, the solution is far
from obvious.

3.2.1 Sieve Technique

The reason for introducing this algorithm is that it illustrates a very important special case of
divide-and-conquer, which I call thesieve technique. We think of divide-and-conquer as breaking the
problem into a small number of smaller subproblems, which are then solved recursively. The sieve
technique is a special case, where the number of subproblemsis just 1.

The sieve technique works in phases as follows. It applies toproblems where we are interested in finding
a single item from a larger set of n items. We do not know which item is of interest, however after doing
some amount of analysis of the data, taking sayΘ(nk) time, for some constantk, we find that we do not
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know what the desired the item is, but we can identify a large enough number of elements that cannot be
the desired value, and can be eliminated from further consideration. In particular “large enough” means
that the number of items is at least some fixed constant fraction ofn (e.g.n/2, n/3). Then we solve the
problem recursively on whatever items remain. Each of the resulting recursive solutions then do the same
thing, eliminating a constant fraction of the remaining set.

3.2.2 Applying the Sieve to Selection

To see more concretely how the sieve technique works, let us apply it to the selection problem. We will
begin with the given arrayA[1..n]. We will pick an item from the array, called thepivot elementwhich
we will denote byx. We will talk about how an item is chosen as the pivot later; for now just think of it as
a random element ofA.

We then partition A into three parts.

1. A[q] contains the pivot elementx,

2. A[1..q − 1] will contain all the elements that are less thanx and

3. A[q + 1..n] will contains all elements that are greater thanx.

Within each sub array, the items may appear in any order. The following figure shows a partitioned array:

5
 4
 1
9
2
 3
 7
6


pivot


p
 r


Before partitioning


3
 6
9
1
2
 5
 7
4


p
 r


After partitioning


q


x
 > x
< x


Figure 3.4:A[p..r] partitioned about the pivotx

3.2.3 Selection Algorithm

It is easy to see that the rank of the The rank of the pivotx is q − p + 1 in A[p..r]. Let
rank x = q − p + 1. If k = rank x then the pivot iskth smallest. Ifk < rank x then search
A[p..q − 1] recursively. Ifk > rank x then searchA[q + 1..r] recursively. Find element of rank(k − q)

because we eliminatedq smaller elements inA.

SELECT( array A, int p, int r, int k)
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1 if (p = r)

2 then return A[p]

3 else x← CHOOSE PIVOT(A, p, r)

4 q← PARTITION(A, p, r, x)

5 rank x← q − p + 1

6 if k = rank x

7 then return x

8 if k < rank x

9 then return SELECT(A, p, q − 1, k)

10 else return SELECT(A, q + 1, r, k − q)

Example: select the 6th smallest element of the set{5, 9, 2, 6, 4, 1, 3, 7}
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Figure 3.5: Sieve example: select 6th smallest element

3.2.4 Analysis of Selection

We will discuss how to choose a pivot and the partitioning later. For the moment, we will assume that
they both takeΘ(n) time. How many elements do we eliminate in each time? Ifx is the largest or the
smallest then we may only succeed in eliminating one element.

5, 9, 2, 6, 4, 1 , 3, 7 pivot is1

1 , 5, 9, 2, 6, 4, 3, 7 after partition

Ideally,x should have a rank that is neither too large or too small.

Suppose we are able to choose a pivot that causes exactly halfof the array to be eliminated in each phase.
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This means that we recurse on the remainingn/2 elements. This leads to the following recurrence:

T(n) =

{
1 if n = 1,

T(n/2) + n otherwise

If we expand this recurrence, we get

T(n) = n +
n

2
+

n

4
+ . . .

≤
∞∑

i=0

n

2i

= n

∞∑

i=0

1

2i

Recall the formula for infinite geometric series; for any|c| < 1,

∞∑

i=0

ci =
1

1 − c

Using this we have
T(n) ≤ 2n ∈ Θ(n)

Let’s think about how we ended up with aΘ(n) algorithm for selection. Normally, aΘ(n) time
algorithm would make a single or perhaps a constant number ofpasses of the data set. In this algorithm,
we make a number of passes. In fact it could be as many as logn.

However, because we eliminate a constant fraction of the array with each phase, we get the convergent
geometric series in the analysis. This shows that the total running time is indeedlinear in n. This lesson
is well worth remembering. It is often possible to achieve linear running times in ways that you would
not expect.
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Chapter 4

Sorting

For the next series of lectures, we will focus on sorting. There a number of reasons for sorting. Here are a
few important ones. Procedures for sorting are parts of manylarge software systems. Design of efficient
sorting algorithms is necessary to achieve overall efficiency of these systems.

Sorting is well studied problem from the analysis point of view. Sorting is one of the few problems where
provable lower bounds exist on how fast we can sort. In sorting, we are given an arrayA[1..n] of n

numbers We are to reorder these elements into increasing (ordecreasing) order.

More generally,A is an array of objects and we sort them based on one of the attributes - thekey value.
The key value need not be a number. It can be any object from atotally ordered domain. Totally ordered
domain means that for any two elements of the domain,x andy, eitherx < y, x = y or x > y.

4.1 Slow Sorting Algorithms

There are a number of well-known slowO(n2) sorting algorithms. These include the following:

Bubble sort: Scan the array. Whenever two consecutive items are found thatare out of order, swap
them. Repeat until all consecutive items are in order.

Insertion sort: Assume thatA[1..i − 1] have already been sorted. InsertA[i] into its proper position in
this sub array. Create this position by shifting all larger elements to the right.

Selection sort: Assume thatA[1..i − 1] contain thei − 1 smallest elements in sorted order. Find the
smallest element inA[i..n] Swap it withA[i].

These algorithms are easy to implement. But they run inΘ(n2) time in the worst case.
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4.2 Sorting in O(n logn) time

We have already seen that Mergesort sorts an array of numbersin Θ(n logn) time. We will study two
others:HeapsortandQuicksort.

4.2.1 Heaps

A heapis a left-complete binary tree that conforms to theheap order. The heap order property: in a
(min) heap, for every nodeX, the key in the parent is smaller than or equal to the key inX. In other
words, the parent node has key smaller than or equal to both ofits children nodes. Similarly, in a max
heap, the parent has a key larger than or equal both of its children Thus the smallest key is in the root in a
min heap; in the max heap, the largest is in the root.
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Figure 4.1: A min-heap

The number of nodes in a complete binary tree of heighth is

n = 20 + 21 + 22 + · · · + 2h =

h∑

i=0

2i = 2h+1 − 1

h in terms ofn is

h = (log(n + 1)) − 1 ≈ logn ∈ Θ(logn)

One of the clever aspects of heaps is that they can be stored inarrays without using any pointers. This is
due to the left-complete nature of the binary tree. We store the tree nodes in level-order traversal. Access
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to nodes involves simple arithmetic operations:

left(i) : returns2i, index of left child of nodei.

right(i) : returns2i + 1, the right child.

parent(i) : returnsbi/2c, the parent ofi.

The root is at position1 of the array.

4.2.2 Heapsort Algorithm

We build a max heap out of the given array of numbersA[1..n]. We repeatedly extract the the maximum
item from the heap. Once the max item is removed, we are left with a hole at the root. To fix this, we will
replace it with the last leaf in tree. But now the heap order will very likely be destroyed. We will apply a
heapify procedure to the root to restore the heap. Figure 4.2shows an array being sorted.

HEAPSORT( array A, int n)

1 BUILD -HEAP(A, n)

2 m← n

3 while (m ≥ 2)

4 do SWAP(A[1], A[m])

5 m← m − 1

6 HEAPIFY(A, 1, m)
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Figure 4.2: Example of heap sort
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4.2.3 Heapify Procedure

There is one principal operation for maintaining the heap property. It is called Heapify. (In other books it
is sometimes called sifting down.) The idea is that we are given an element of the heap which we suspect
may not be in valid heap order, but we assume that all of other the elements in the subtree rooted at this
element are in heap order. In particular this root element may be too small. To fix this we “sift” it down
the tree by swapping it with one of its children. Which child? We should take the larger of the two
children to satisfy the heap ordering property. This continues recursively until the element is either larger
than both its children or until its falls all the way to the leaf level. Here is the algorithm. It is given the
heap in the arrayA, and the indexi of the suspected element, andm the current active size of the heap.
The elementA[max] is set to the maximum ofA[i] and it two children. Ifmax 6= i then we swapA[i]

andA[max] and then recurse onA[max].

HEAPIFY( array A, int i, int m)

1 l← LEFT(i)

2 r← RIGHT(i)

3 max← i

4 if (l ≤ m)and(A[l] > A[max])

5 then max← l

6 if (r ≤ m)and(A[r] > A[max])

7 then max← r

8 if (max 6= i)

9 then SWAP(A[i], A[max])

10 HEAPIFY(A, max, m)

4.2.4 Analysis of Heapify

We call heapify on the root of the tree. The maximum levels an element could move up isΘ(logn) levels.
At each level, we do simple comparison whichO(1). The total time for heapify is thusO(logn). Notice
that it is notΘ(logn) since, for example, if we call heapify on a leaf, it will terminate inΘ(1) time.

4.2.5 BuildHeap

We can use Heapify to build a heap as follows. First we start with a heap in which the elements are not in
heap order. They are just in the same order that they were given to us in the array A. We build the heap by
starting at the leaf level and then invoke Heapify on each node. (Note: We cannot start at the top of the
tree. Why not? Because the precondition which Heapify assumesis that the entire tree rooted at nodei is
already in heap order, except fori.) Actually, we can be a bit more efficient. Since we know that each
leaf is already in heap order, we may as well skip the leaves and start with the first non-leaf node. This
will be in positionn/2. (Can you see why?)
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Here is the code. Since we will work with the entire array, theparameterm for Heapify, which indicates
the current heap size will be equal ton, the size of arrayA, in all the calls.

BUILDHEAP( array A, int n)

1 for i← n/2 downto 1

2 do
3 HEAPIFY(A, i, n)

4.2.6 Analysis of BuildHeap

For convenience, we will assumen = 2h+1 − 1 whereh is the height of tree. The heap is a left-complete
binary tree. Thus at each levelj, j < h, there are2j nodes in the tree. At levelh, there will be2h or less
nodes. How much work does buildHeap carry out? Consider the heap in Figure 4.3:
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0
 0


1


0
 0


2


1


0
 0


1


0
 0


3 x 1


1 x 4


2 x 2


0 x 8


Figure 4.3: Total work performed in buildheap

At the bottom most level, there are2h nodes but we do not heapify these. At the next level up, there are
2h−1 nodes and each might shift down 1. In general, at levelj, there are2h−j nodes and each may shift
downj levels.

So, if count from bottom to top, level-by-level, the total time is

T(n) =

h∑

j=0

j2h−j =

h∑

j=0

j
2h

2j

We can factor out the2h term:

T(n) = 2h

h∑

j=0

j

2j
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How do we solve this sum? Recall the geometric series, for any constantx < 1

∞∑

j=0

xj =
1

1 − x

Take the derivative with respect tox and multiply byx

∞∑

j=0

jxj−1 =
1

(1 − x)2

∞∑

j=0

jxj =
x

(1 − x)2

We plugx = 1/2 and we have the desired formula:

∞∑

j=0

j

2j
=

1/2

(1 − (1/2))2
=

1/2

1/4
= 2

In our case, we have a bounded sum, but since we the infinite series is bounded, we can use it as an easy
approximation:

T(n) = 2h

h∑

j=0

j

2j

≤ 2h

∞∑

j=0

j

2j

≤ 2h · 2 = 2h+1

Recall thatn = 2h+1 − 1. Therefore

T(n) ≤ n + 1 ∈ O(n)

The algorithm takes at leastΩ(n) time since it must access every element at once. So the total time for
BuildHeap isΘ(n).

BuildHeap is a relatively complex algorithm. Yet, the analysis yield that it takesΘ(n) time. An intuitive
way to describe why it is so is to observe an important fact about binary trees The fact is that the vast
majority of the nodes are at the lowest level of the tree. For example, in a complete binary tree of height
h, there is a total ofn ≈ 2h+1 nodes.

The number of nodes at the bottom three levels alone is

2h + 2h−1 + 2h−2 =
n

2
+

n

4
+

n

8
=

7n

8
= 0.875n

Almost 90% of the nodes of a complete binary tree reside in the3 lowest levels. Thus, algorithms that
operate on trees should be efficient (as BuildHeap is) on the bottom-most levels since that is where most
of the weight of the tree resides.
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4.2.7 Analysis of Heapsort

Heapsort calls BuildHeap once. This takesΘ(n). Heapsort then extracts roughlyn maximum elements
from the heap. Each extract requires a constant amount of work (swap) andO(logn) heapify. Heapsort
is thusO(n logn).

Is HeapSortΘ(n logn)? The answer is yes. In fact, later we will show that comparison based sorting
algorithms can not run faster thanΩ(n logn). Heapsort is such an algorithm and so is Mergesort that we
saw ealier.

4.3 Quicksort

Our next sorting algorithm is Quicksort. It is one of the fastest sorting algorithms known and is the
method of choice in most sorting libraries. Quicksort is based on the divide and conquer strategy. Here is
the algorithm:

QUICKSORT( array A, int p, int r)

1 if (r > p)

2 then
3 i← a random index from[p..r]

4 swapA[i] with A[p]

5 q← PARTITION(A, p, r)

6 QUICKSORT(A, p, q − 1)

7 QUICKSORT(A, q + 1, r)

4.3.1 Partition Algorithm

Recall that the partition algorithm partitions the arrayA[p..r] into three sub arrays about a pivot element
x. A[p..q − 1] whose elements are less than or equal tox, A[q] = x, A[q + 1..r] whose elements are
greater thanx

We will choose the first element of the array as the pivot, i.e.x = A[p]. If a different rule is used for
selecting the pivot, we can swap the chosen element with the first element. We will choose the pivot
randomly.

The algorithm works by maintaining the followinginvariant condition. A[p] = x is the pivot value.
A[p..q − 1] contains elements that are less thanx, A[q + 1..s − 1] contains elements that are greater than
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or equal tox A[s..r] contains elements whose values are currently unknown.

PARTITION( array A, int p, int r)

1 x← A[p]

2 q← p

3 for s← p + 1 to r

4 do if (A[s] < x)

5 then q← q + 1

6 swapA[q] with A[s]

7 swapA[p] with A[q]

8 return q

Figure 4.4 shows the execution trace partition algorithm.
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Figure 4.4: Trace of partitioning algorithm

4.3.2 Quick Sort Example

The Figure 4.5 trace out the quick sort algorithm. The first partition is done using the last element,10, of
the array. The left portion are then partitioned about5 while the right portion is partitioned about13.
Notice that10 is now at its final position in the eventual sorted order. The process repeats as the
algorithm recursively partitions the array eventually sorting it.
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Figure 4.5: Example of quick sort
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It is interesting to note (but not surprising) that the pivots form a binary search tree. This is illustrated in
Figure 4.6.
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Figure 4.6: Quicksort BST

4.3.3 Analysis of Quicksort

The running time of quicksort depends heavily on the selection of the pivot. If the rank of the pivot is
very large or very small then the partition (BST) will be unbalanced. Since the pivot is chosen randomly
in our algorithm, the expected running time isO(n logn). The worst case time, however, isO(n2).
Luckily, this happens rarely.

4.3.4 Worst Case Analysis of Quick Sort

Let’s begin by considering the worst-case performance, because it is easier than the average case. Since
this is a recursive program, it is natural to use a recurrenceto describe its running time. But unlike
MergeSort, where we had control over the sizes of the recursive calls, here we do not. It depends on how
the pivot is chosen. Suppose that we are sorting an array of sizen, A[1 : n], and further suppose that the
pivot that we select is of rankq, for someq in the range1 to n. It takesΘ(n) time to do the partitioning
and other overhead, and we make two recursive calls. The firstis to the subarrayA[1 : q − 1] which has
q − 1 elements, and the other is to the subarrayA[q + 1 : n] which hasn − q elements. So if we ignore
theΘ(n) (as usual) we get the recurrence:

T(n) = T(q − 1) + T(n − q) + n
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This depends on the value of q. To get the worst case, we maximize over all possible values ofq. Putting
is together, we get the recurrence

T(n) =





1 if n ≤ 1

max
1≤q≤n

(T(q − 1) + T(n − q) + n) otherwise

Recurrences that have max’s and min’s embedded in them are very messy to solve. The key is
determining which value of q gives the maximum. (A rule of thumb of algorithm analysis is that the
worst cases tends to happen either at the extremes or in the middle. So I would plug in the valueq = 1,
q = n, andq = n/2 and work each out.) In this case, the worst case happens at either of the extremes. If
we expand the recurrence forq = 1, we get:

T(n) ≤ T(0) + T(n − 1) + n

= 1 + T(n − 1) + n

= T(n − 1) + (n + 1)

= T(n − 2) + n + (n + 1)

= T(n − 3) + (n − 1) + n + (n + 1)

= T(n − 4) + (n − 2) + (n − 1) + n + (n + 1)

= T(n − k) +

k−2∑

i=−1

(n − i)

For the basisT(1) = 1 we setk = n − 1 and get

T(n) ≤ T(1) +

n−3∑

i=−1

(n − i)

= 1 + (3 + 4 + 5 + · · · + (n − 1) + n + (n + 1))

≤
n+1∑

i=1

i =
(n + 1)(n + 2)

2
∈ Θ(n2)

4.3.5 Average-case Analysis of Quicksort

We will now show that in the average case, quicksort runs inΘ(n logn) time. Recall that when we talked
about average case at the beginning of the semester, we said that it depends on some assumption about
the distribution of inputs. However, in the case of quicksort, the analysis does not depend on the
distribution of input at all. It only depends upon the randomchoices of pivots that the algorithm makes.
This is good, because it means that the analysis of the algorithm’s performance is the same for all inputs.
In this case the average is computed over all possible randomchoices that the algorithm might make for
the choice of the pivot index in the second step of the QuickSort procedure above.

To analyze the average running time, we letT(n) denote the average running time of QuickSort on a list
of sizen. It will simplify the analysis to assume that all of the elements are distinct. The algorithm has n
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random choices for the pivot element, and each choice has an equal probability of1/n of occuring. So
we can modify the above recurrence to compute an average rather than a max, giving:

T(n) =

{
1 if n ≤ 1
1
n

∑n

q=1(T(q − 1) + T(n − q) + n) otherwise

The timeT(n) is the weighted sum of the times taken for various choices ofq. I.e.,

T(n) =
[ 1

n
(T(0) + T(n − 1) + n)

+
1

n
(T(1) + T(n − 2) + n)

+
1

n
(T(2) + T(n − 3) + n)

+ · · · + 1

n
(T(n − 1) + T(0) + n)

]

We have not seen such a recurrence before. To solve it, expansion is possible but it is rather tricky. We
will attempt a constructive induction to solve it. We know that we want aΘ(n logn). Let us assume that
T(n) ≤ cn logn for n ≥ 2 wherec is a constant.

For the base casen = 2 we have

T(n) =
1

2

2∑

q=1

(T(q − 1) + T(2 − q) + 2)

=
1

2

[

(T(0) + T(1) + 2) + (T(1) + T(0) + 2)
]

=
8

2
= 4.

We want this to be at mostc2 log2, i.e.,

T(2) ≤ c2 log2

or

4 ≤ c2 log2

therefore

c ≥ 4/(2 log2) ≈ 2.88.

For the induction step, we assume thatn ≥ 3 and The induction hypothesis is that for anyn ′ < n, we
haveT(n ′) ≤ cn ′ logn ′. We want to prove that it is true forT(n). By expandingT(n) and moving the
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factor ofn outside the sum we have

T(n) =
1

n

n∑

q=1

(T(q − 1) + T(n − q) + n)

=
1

n

n∑

q=1

(T(q − 1) + T(n − q)) + n

=
1

n

n∑

q=1

T(q − 1) +
1

n

n∑

q=1

T(n − q) + n

T(n) =
1

n

n∑

q=1

T(q − 1) +
1

n

n∑

q=1

T(n − q) + n

Observe that the two sums add up the same valuesT(0) + T(1) + · · · + T(n − 1). One counts up and
other counts down. Thus we can replace them with2

∑n−1

q=0 T(q). We will extractT(0) andT(1) and treat
them specially. These two do not follow the formula.

T(n) =
2

n

(

n−1∑

q=0

T(q)
)

+ n

=
2

n

(

T(0) + T(1) +

n−1∑

q=2

T(q)
)

+ n

We will apply the induction hypothesis forq < n we have

T(n) =
2

n

(

T(0) + T(1) +

n−1∑

q=2

T(q)
)

+ n

≤ 2

n

(

1 + 1 +

n−1∑

q=2

(cq logq)
)

+ n

=
2c

n

(

n−1∑

q=2

(cqln q)
)

+ n +
4

n

We have never seen this sum before:

S(n) =

n−1∑

q=2

(cqln q)

Recall from calculus that for any monotonically increasing functionf(x)

b−1∑

i=a

f(i) ≤
∫b

a

f(x)dx
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The functionf(x) = xln x is monotonically increasing, and so

S(n) =

n−1∑

q=2

(cqln q) ≤
∫n

2

xln xdx (4.1)

We can integrate this by parts: ∫n

2

xln xdx =
x2

2
ln x −

x2

4

∣

∣

∣

n

x=2

∫n

2

xln xdx =
x2

2
ln x −

x2

4

∣

∣

∣

n

x=2

=
(n2

2
ln n −

n2

4

)

− (2ln 2 − 1)

≤ n2

2
ln n −

n2

4

We thus have

S(n) =

n−1∑

q=2

(cqln q) ≤ n2

2
ln n −

n2

4

Plug this back into the expression forT(n) to get

T(n) =
2c

n

(n2

2
ln n −

n2

4

)

+ n +
4

n

T(n) =
2c

n

(n2

2
ln n −

n2

4

)

+ n +
4

n

= cnln n −
cn

2
+ n +

4

n

= cnln n + n
(

1 −
c

2

)

+
4

n

T(n) = cnln n + n
(

1 −
c

2

)

+
4

n
To finish the proof,we want all of this to be at mostcnln n. For this to happen, we will need to selectc

such that

n
(

1 −
c

2

)

+
4

n
≤ 0

If we selectc = 3, and use the fact thatn ≥ 3 we get

n
(

1 −
c

2

)

+
4

n
=

3

n
−

n

2

≤ 1 −
3

2
= −

1

2
≤ 0.

From the basis case we hadc ≥ 2.88. Choosingc = 3 satisfies all the constraints. Thus
T(n) = 3nln n ∈ Θ(n logn).
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4.4 In-place, Stable Sorting

An in-placesorting algorithm is one that uses no additional array for storage. A sorting algorithm is
stableif duplicate elements remain in the same relative position after sorting.

9
∣

∣ 3
∣

∣ 3 ′ ∣
∣ 5

∣

∣ 6
∣

∣ 5 ′ ∣
∣ 2

∣

∣ 1
∣

∣ 3 ′′ unsorted

1
∣

∣ 2
∣

∣ 3
∣

∣ 3 ′ ∣
∣ 3 ′′ ∣

∣ 5
∣

∣ 5 ′ ∣
∣ 6

∣

∣ 9 stable sort

1
∣

∣ 2
∣

∣ 3 ′ ∣
∣ 3

∣

∣ 3 ′′ ∣
∣ 5 ′ ∣

∣ 5
∣

∣ 6
∣

∣ 9 unstable

Bubble sort, insertion sort and selection sort are in-place sorting algorithms. Bubble sort and insertion
sort can be implemented as stable algorithms but selection sort cannot (without significant modifications).
Mergesort is a stable algorithm but not an in-place algorithm. It requires extra array storage. Quicksort is
not stable but is an in-place algorithm. Heapsort is an in-place algorithm but is not stable.

4.5 Lower Bounds for Sorting

The best we have seen so far isO(n logn) algorithms for sorting. Is it possible to do better than
O(n logn)? If a sorting algorithm is solely based on comparison of keysin the array then it isimpossible
to sort more efficiently thanΩ(n logn) time. All algorithms we have seen so far are comparison-based
sorting algorithms.

Consider sorting three numbersa1, a2, a3. There are3! = 6 possible combinations:

(a1, a2, a3), (a1, a3, a2) , (a3, a2, a1)

(a3, a1, a2), (a2, a1, a3) , (a2, a3, a1)

One of these permutations leads to the numbers in sorted order.

The comparison based algorithm defines adecision tree. Here is the tree for the three numbers.

Rizwan
Highlight

Rizwan
Highlight

Rizwan
Highlight

Rizwan
Highlight
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a1 < a2


a1 < a3


a2 <
a3
 a1 < a3


a2 < a3
2, 1, 3


2, 3, 1
 3, 2, 1
1, 3, 2
 3, 1, 2


1, 2, 3


YES


YES


YES


YES


YES


NO


NO


NO


NO


NO


Figure 4.7: Decision Tree

Forn elements, there will ben! possible permutations. The height of the tree is exactly equal toT(n),
the running time of the algorithm. The height isT(n) because any path from the root to a leaf
corresponds to a sequence of comparisons made by the algorithm.

Any binary tree of heightT(n) has at most2T(n) leaves. Thus a comparison based sorting algorithm can
distinguish between at most2T(n) different final outcomes. So we have

2T(n) ≥ n! and therefore

T(n) ≥ log(n!)

We can useStirling’s approximationfor n!:

n! ≥
√

2πn
(n

e

)n

Thereofore

T(n) ≥ log
(√

2πn
(n

e

)n)

= log(
√

2πn) + n logn − n loge

∈ Ω(n logn)

We thus have the following theorem.

Theorem 1
Any comparison-based sorting algorithm has worst-case running timeΩ(n logn).



56 CHAPTER 4. SORTING



 

1 

 

 

 

CS502- Fundamentals of Algorithms  
Solved MCQS  

From Midterm Papers 

 

 

May- 24 - 2013 
 

 

MC100401285 Moaaz.pk@gmail.com          Mc100401285@vu.edu.pk PSMD01 

 

 

MIDTERM   EXAMINATION 

Fall 2011 

CS502- Fundamentals of Algorithms  

 

Question No: 1    ( Marks: 1 )    - Please choose one 
Due to left complete nature of binary tree, the heap can be stored in 

 

► Arrays (Page 40) 

► Structures 

► Link Lis 

►Stack 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
What type of instructions Random Access Machine (RAM) can execute?  

 

        ►Algebraic and logic 

        ►Geometric and arithmetic 

        ►Arithmetic and logic (Page 10) 

        ►Parallel and recursive 

  

Question No: 1    ( Marks: 1 )    - Please choose one 
For Chain Matrix Multiplication we can not use divide and conquer approach because, 

 

        ►We do not know the optimum k (Page 86) 

        ►We use divide and conquer for sorting only 

        ►We can easily perform it in linear time 

        ►Size of data is not given 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
What is the total time to heapify? 

 

       ► Ο(log n) (Page 43) 

       ► Ο(n log n) 

       ► Ο(n
2
 log n) 

       ► Ο(log
2
 n) 

 

mailto:Moaaz.pk@gmail.com
mailto:Mc100401285@vu.edu.pk
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Question No: 1    ( Marks: 1 )    - Please choose one 

word Algorithm comes from the name of the muslim author  ____________  

 

►Abu Ja’far Mohammad ibn Musa al-Khowarizmi. 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
al-Khwarizmi’s work was written in a book titled _______________ 

 

►al Kitab al-mukhatasar fi hisab al-jabr wa’l-muqabalah 

 

 

 

 

 

MIDTERM   EXAMINATION 

Spring 2010 

CS502- Fundamentals of Algorithms  

 

Question No: 1    ( Marks: 1 )    - Please choose one 

Random access machine or RAM is a/an 

 

       ► Machine build by Al-Khwarizmi 

       ► Mechanical machine 

       ► Electronics machine 

       ► Mathematical model (Page 10) 

     

Question No: 2    ( Marks: 1 )    - Please choose one 

_______________ is a graphical representation of an algorithm 

 

       ►  notation 

       ► notation 

       ► Flowchart    Click here for detail 

       ► Asymptotic notation 

     

Question No: 3    ( Marks: 1 )    - Please choose one 

A RAM is an idealized machine with ______________ random-access memory. 

 

       ► 256MB 

       ► 512MB 

       ► an infinitely large (Page 10) 

       ► 100GB 

     

 

 





http://www.eng.iastate.edu/efmd/161algor.htm
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Question No: 4    ( Marks: 1 )    - Please choose one 

What type of instructions Random Access Machine (RAM) can execute? Choose best answer 

 

       ► Algebraic and logic 

       ► Geometric and arithmetic 

       ► Arithmetic and logic (Rep) 

       ► Parallel and recursive 

     

Question No: 5    ( Marks: 1 )    - Please choose one 

What will be the total number of max comparisons if we run brute-force maxima algorithm with n elements? 

       ►  

       ►  

       ►  (Page 14) 

       ►  

     

Question No: 6    ( Marks: 1 )    - Please choose one 

What is the solution to the recurrence T(n) = T(n/2)+n . 

       ► O(logn) 

       ► O(n) (Page 37) 

       ► O(nlogn) 

       ► O(n
2
) 

     

Question No: 7    ( Marks: 1 )    - Please choose one 

Consider the following code: 

 For(j=1; j<n;j++) 

  For(k=1; k<15;k++) 

   For(l=5; l<n; l++) 

   { 

    Do_something_constant(); 

   } 

What is the order of execution for this code. 

       ► O(n) 

       ► O(n
3
) 

       ► O(n
2
 log n) 

       ► O(n
2
) 

 

Question No: 8    ( Marks: 1 )    - Please choose one 

What is the total time to heapify? 

       ► Ο(log n)     rep 

       ► Ο(n log n) 

       ► Ο(n
2
 log n) 

       ► Ο(log
2
 n) 

     

2n

2

n

n

n
8n
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Question No: 9    ( Marks: 1 )    - Please choose one 

Consider the following Algorithm: 

Factorial (n){ 

   if (n=1) 

      return 1 

   else 

       return (n * Factorial(n-1)) 

} 

Recurrence for the following algorithm is: 

 

       ► T(n) = T(n-1) +1 

       ► T(n) = nT(n-1) +1 

       ► T(n)= T(n-1) +n 

       ► T(n)=T(n(n-1)) +1 

     

Question No: 10    ( Marks: 1 )    - Please choose one 

 When we call heapify then at each level the comparison performed takes time 

 

       ► It will take Θ (1)       (Page 43) 

       ► Time will vary according to the nature of input data 

       ► It can not be predicted 

       ► It will take Θ (log n) 

     

Question No: 11    ( Marks: 1 )    - Please choose one 

In Quick sort, we don’t have the control over the sizes of recursive calls 

 

       ► True       (Page 40) 

       ► False 

       ► Less information to decide 

       ► Either true or false 

     

Question No: 12    ( Marks: 1 )    - Please choose one 

Is it possible to sort without making comparisons? 

       ► Yes       (Page 57) 

       ► No 

     

Question No: 13    ( Marks: 1 )    - Please choose one 

If there are Θ (n
2
) entries in edit distance matrix then the total running time is 

       ► Θ (1) 

       ► Θ (n
2
)     Click here for detail 

       ► Θ (n) 

       ► Θ (n log n) 

     

 

http://alikhuram.wordpress.com/2013/04/27/dynamic-programming-edit-distance/
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Question No: 14    ( Marks: 1 )    - Please choose one 

For Chain Matrix Multiplication we can not use divide and conquer approach because, 

 

       ► We do not know the optimum k       (Page 86) 

       ► We use divide and conquer for sorting only 

       ► We can easily perform it in linear time 

       ► Size of data is not given 

     

Question No: 15    ( Marks: 1 )    - Please choose one 

The Knapsack problem belongs to the domain of _______________ problems. 

 

       ► Optimization      (Page 91) 

       ► NP Complete 

       ► Linear Solution 

       ► Sorting 

     

Question No: 16    ( Marks: 1 )    - Please choose one 

Suppose we have three items as shown in the following table, and suppose the capacity of the knapsack is 50 

i.e. W = 50.  

Item Value Weight 

1 60 10 

2 100 20 

3 120 30 

The optimal solution is to pick 

 

       ► Items 1 and 2 

       ► Items 1 and 3 

       ► Items 2 and 3 (correct) 

       ► None of these 
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MIDTERM   EXAMINATION 

Spring 2010 

CS502- Fundamentals of Algorithms  

 

Question No: 1    ( Marks: 1 )    - Please choose one 

For the Sieve Technique we take time 

► T(nk)     (Page 34) 

►T(n / 3) 

►n^2 

►n/3 

 

Question No: 1    ( Marks: 1 )    - Please choose one 

Sieve Technique applies to problems where we are interested in finding a single item 

from a larger set of _____________ 

Select correct option: 

►n items     (Page 34) 

►phases 

►pointers 

►constant 

 

Question No: 1    ( Marks: 1 )    - Please choose one 

______________ graphical representation of algorithm. 

►asymptotic 

►Flowchart       (rep) 

 

Question No: 1    ( Marks: 1 )    - Please choose one 

who invented the quick sort 

  

►C.A.R. Hoare      Click here for detail 

 

Question No: 1    ( Marks: 1 )    - Please choose one 

main elements to a divide-and-conquer 

 

►Divide, conquer, combine (Page 27) 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
Mergesort is a stable algorithm but not an in-place algorithm. 

 

►True (Page 54) 

►false 

 

 

 

http://www.cs.auckland.ac.nz/~jmor159/PLDS210/qsort.html
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Question No: 1    ( Marks: 1 )    - Please choose one 
Counting sort the numbers to be sorted are in the range 1 to k where k is small.  

►True    (Page 57) 

►False  

 

 

 

 

 

 

 

 

MIDTERM  EXAMINATION  

Spring 2007 

CS502- Fundamentals of Algorithms    

 

Question No: 1    ( Marks: 1 )    - Please choose one 
Total time for heapify is:  

►Ο (log
2 

n)  

►Ο (n log n)  

►Ο (n
2 

log n)  

►Ο (log n)          Rep 

 

Question No: 1    ( Marks: 1 )    - Please choose one 

If an algorithm has a complexity of log 
2 

n + nlog 
2 

n + n. we could say that it has complexity  

 

►O(n)  

►O( n log
2 

n)  

►O(3)  

►O( log
2 

( log
2 

n ))  

►O ( log
2 

n)  

 

Question No: 1    ( Marks: 1 )    - Please choose one  
In RAM model instructions are executed  

 

►One after another (Page 10) 

►Parallel  

►Concurrent  

►Random  
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Question No: 1    ( Marks: 1 )    - Please choose one  
In selection algorithm, because we eliminate a constant fraction of the array with each phase, we get the  

 

►Convergent geometric series (Page 37) 

►Divergent geometric series  

►None of these  

 

Question No: 1    ( Marks: 1 )    - Please choose one  
Due to left-complete nature of binary tree, heaps can be stored in  

 

►Link list  

►Structure  

►Array (Page 40) 

►None of above 

 

 

 

CS609- System Programming 

Midterm Quizzes (Quiz No.1 & 2) 
 

 

Quiz No.1 (04 – MAY - 2013) 
 

Question No: 1    ( Marks: 1 )    - Please choose one  
The time assumed for each basic operation to execute on RAM model of computation is----- 

 

Infinite 

Continuous 

Constant  (Page 10) 
Variable 

  

Question No: 1    ( Marks: 1 )    - Please choose one 
If the indices passed to merge sort algorithm are not equal, the algorithm may return immediately. 

 

True 

False (Page 28) 
  

Question No: 1    ( Marks: 1 )    - Please choose one 
Brute-force algorithm uses no intelligence in pruning out decisions. 

 

True     (Page 18) 
False 
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Question No: 1    ( Marks: 1 )    - Please choose one 
In analysis, the Upper Bound means the function grows asymptotically no faster than its largest term. 

 

True    (Page 24) 
False 

  

Question No: 1    ( Marks: 1 )    - Please choose one 
For small values of n, any algorithm is fast enough. Running time does become an issue when n gets large. 

 

True     (Page 14) 
Fast 

  

Question No: 1    ( Marks: 1 )    - Please choose one 
The array to be sorted is not passed as argument to the merge sort algorithm. 

 

True 

False      
 

Question No: 1    ( Marks: 1 )    - Please choose one  

In simple brute-force algorithm, we give no thought to efficiency. 

 

True     (Page 11) 
False 

    

Question No: 1    ( Marks: 1 )    - Please choose one  
The ancient Roman politicians understood an important principle of good algorithm design that is plan-sweep 

algorithm. 

  

True 

False   (Page 27)     [Divide and Conquer] 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
In 2d-space a point is said to be ________if it is not dominated by any other point in that space. 

  

Member 

Minimal 

Maximal        (Page 11) 

Joint 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
An algorithm is a mathematical entity that is dependent on a specific programming language. 

 True   

False        (Page 7) 
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Question No: 1    ( Marks: 1 )    - Please choose one  
The running time of an algorithm would not depend upon the optimization by the compiler but that of an 

implementation of the algorithm would depend on it. 

  

True   (Page 13) 

False        

 

Question No: 1    ( Marks: 1 )    - Please choose one  
F (n) and g (n) are asymptotically equivalent. This means that they have essentially the same __________ for 

large n. 

  

Results 

Variables 

Size 

Growth rates           (Page 23) 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
8n2 + 2n - 3 will eventually exceed c2*(n) no matter how large we make c2. 

  

True    (Page 25) 

False 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
If we associate (x, y) integers pair to cars where x is the speed of the car and y is the negation of the price. High 

y value for a car means a ________ car. 

 Fast 

Slow 

Expensive 

Cheap          (Page 11) 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
The function f(n)= n(logn+1)/2 is asymptotically equivalent to n log n. Here Upper Bound means the function 

f(n) grows asymptotically ____________ faster than n log n. 

     More 

    Quiet 

    Not    (Page 24) 

    At least 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
After sorting in merge sort algorithm, merging process is invoked. 

Select correct option: 

    True    (Page 28) 

    False  
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Question No: 1    (Marks: 1)    - Please choose one  
Asymptotic growth rate of the function is taken over_________ case running time. 

Select correct option: 

    Best 

    Average 

    Worst (Page 14) 

    Normal 

 

Question No: 1    (Marks: 1)    - Please choose one  
In analysis of f (n) =n (n/5) +n-10 log n, f (n) is asymptotically equivalent to ________. 

  

    n 

    2n 

    n+1 

    n2  (Page 23) 

 

Question No: 1    (Marks: 1 )    - Please choose one  
Algorithm is concerned with.......issues. 

  

    Macro 

    Micro 

    Both Macro & Micro      (Page 8) 

    Normal 

 

Question No: 1    (Marks: 1)    - Please choose one  
We cannot make any significant improvement in the running time which is better than that of brute-force 

algorithm. 

  

    True 

    False (Page 18) 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
In addition to passing in the array itself to Merge Sort algorithm, we will pass in _________other arguments 

which are indices. 

  

    Two    (Page 28) 

    Three 

    Four 

    Five 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
Consider the following Algorithm: Fun(n){ if (n=1) return 1 else return (n * Fun(n-1)) } Recurrence for the 

above algorithm is: 
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nT(n-1)+1 

2T(n-1)+1 

T(n-1)+cn 

T(n-1)+1 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
In analysis, the Lower Bound means the function grows asymptotically at least as fast as its largest term. 

 

True (Page 24) 

False 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
Efficient algorithm requires less computational……. 

 

Memory 

Running Time 

Memory and Running Time     (Page 9) 
Energy 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
The O-notation is used to state only the asymptotic ________bounds. 

 

Two 

Lower 

Upper     (Page 25) 

Both lower & upper  

 

Question No: 1    ( Marks: 1 )    - Please choose one  
For the worst-case running time analysis, the nested loop structure containing one “for” and one “while” loop, 

might be expressed as a pair of _________nested summations. 

 

1  

2      (Page 16) 

3 

4 

 

Question No: 1    ( Marks: 1 )    - Please choose one  
Before sweeping a vertical line in plane sweep approach, in start sorting of the points is done in increasing 

order of their _______coordinates. 

  X (Page 18) 

 Y 

 Z 

 X & Y 
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Question No: 1    ( Marks: 1 )    - Please choose one  
Brute-force algorithm for 2D-Maxima is operated by comparing ________ pairs of points. 

  

 Two 

 Some 

 Most 

 All (Page 18) 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
The function f(n)=n(logn+1)/2 is asymptotically equivalent to nlog n. Here Lower Bound means function f(n) 

grows asymptotically at ____________ as fast as nlog n. 

  

 Normal 

 Least (Page 23) 

 Most 

 All 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
The definition of Theta-notation relies on proving ___________asymptotic bound. 

  

 One 

 Lower 

 Upper 

 Both lower & upper (Page 25) rep 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
In plane sweep approach, a vertical line is swept across the 2d-plane and _______structure is used for holding 

the maximal points lying to the left of the sweep line. 

  

 Array 

 Queue 

 Stack (Page 18) 

 Tree 

  

Question No: 1    ( Marks: 1 )    - Please choose one  
Algorithm analysts know for sure about efficient solutions for NP-complete problems. 

Select correct option: 

 True 

 False (Page 9) 
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Quiz No.1 (2012) 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
The number of nodes in a complete binary tree of height h is 

  

2^(h+1) – 1 (Page 40) 
2 * (h+1) – 1 

2 * (h+1) 

((h+1) ^ 2) – 1 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
The analysis of Selection algorithm shows the total running time is indeed ________in n, 

  

arithmetic 

geometric 

linear (Page 37) 

orthogonal 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
A (an) _________ is a left-complete binary tree that conforms to the heap order 

  

heap (Page 40) 

binary tree 

binary search tree 

array 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Analysis of Selection algorithm ends up with, 

  

T(n) (Page 37) 

T(1 / 1 + n) 

T(n / 2) 

T((n / 2) + n)  

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
For the sieve technique we solve the problem, 

  

recursively (Page 34) 
mathematically 

precisely 

accurately 

 

 



 

15 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
A heap is a left-complete binary tree that conforms to the ___________ 

  

increasing order only 

decreasing order only 

heap order (Page 40) 

(log n) order 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
In which order we can sort? 

  

increasing order only 

decreasing order only 

increasing order or decreasing order (Page 39) 

both at the same time 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Divide-and-conquer as breaking the problem into a small number of 

  

pivot 

Sieve 

smaller sub problems (Page 34) 

Selection 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
For the heap sort we store the tree nodes in 

  

level-order traversal (Page 40) 

in-order traversal 

pre-order traversal 

post-order traversal 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
The sieve technique works in ___________ as follows 

  

Phases (Page 34) 

numbers 

integers 

routines 
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CS502 - Fundamentals of Algorithms 

Quiz No.1 12-11-2012 
 

 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
We do sorting to,  

 

keep elements in random positions 

keep the algorithm run in linear order 

keep the algorithm run in (log n) order 

keep elements in increasing or decreasing order 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Heaps can be stored in arrays without using any pointers; this is due to the ____________ nature of the binary 

tree,  

 

left-complete      (Page 40) 
right-complete 

tree nodes 

tree leaves 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Sieve Technique can be applied to selection problem?  

 

True (Page 35) 
False 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
In Sieve Technique we do not know which item is of interest  

 

True (Page 34) 
False 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In the analysis of Selection algorithm, we eliminate a constant fraction of the array with each phase; we get the 

convergent _______________ series in the analysis,  

 

linear 

arithmetic 

geometric (Page 37) 
exponent 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
For the heap sort, access to nodes involves simple _______________ operations.  

   

arithmetic (Page 41) 
binary 

algebraic 

logarithmic  

 

 Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Slow sorting algorithms run in, 

  

T(n^2) (Page 39) 
T(n) 

T( log n) 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In the analysis of Selection algorithm, we make a number of passes, in fact it could be as many as, 

 T(n) 

T(n / 2) 

log n (Page 37) 
n / 2 + n / 4 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
The sieve technique is a special case, where the number of sub problems is just 

 5 

many 

1 (Page 34) 
few 

  

Question No: 1 of 10    (Marks: 1)    - Please choose one 
How many elements do we eliminate in each time for the Analysis of Selection algorithm?  

 

(n / 2)+n elements  

(n / 2) elements (Page 37) 
n / 4 elements  

2 n elements  

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
One of the clever aspects of heaps is that they can be stored in arrays without using any _______________.  

pointers   (Page 40) 
constants 

variables 

functions 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
How much time merge sort takes for an array of numbers?  

   

T(n^2) 

T(n) 

T( log n) 

T(n log n)   (Page 40) 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
The reason for introducing Sieve Technique algorithm is that it illustrates a very important special case of,  

 divide-and-conquer (Page 34) 

decrease and conquer 

greedy nature 

2-dimension Maxima 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In Sieve Technique we do not know which item is of interest 

 True (Page 34) rep 
False 

 

  Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Theta asymptotic notation for T (n) : 

  

Set of functions described by: c1g(n)Set of functions described by c1g(n)>=f(n) for c1 s 

Theta for T(n)is actually upper and worst case comp       (Not sure) 
Set of functions described by: 

c1g(n) 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Memoization is? 

 

To store previous results for future use 

To avoid this unnecessary repetitions by writing down the results of recursive calls and looking them up 

again if we need them later (page 74) 

To make the process accurate 

None of the above 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Which sorting algorithm is faster 

O (n log n) Page 26 

O n^2 

O (n+k) 

O n^3  
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Quick sort is 

 

Stable & in place 

Not stable but in place (Page 54) 

Stable but not in place 

Some time stable & some times in place 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
One example of in place but not stable algorithm is 

 

Merger Sort 

Quick Sort (Page 54) 

Continuation Sort 

Bubble Sort 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Cont sort is suitable to sort the elements in range 1 to k 

K is Large 

K is not known 

K may be small or large 

K is small (Page 57) 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In place stable sorting algorithm. 

 

If duplicate elements remain in the same relative position after sorting (Page 54) 

One array is used 

More than one arrays are required 

Duplicating elements not handled 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Which may be a stable sort? 

Merger 

Insertion (Page 54) 

 Both above 

None of the above 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
An in place sorting algorithm is one that uses ___ arrays for storage 

 

Two dimensional arrays 

More than one array 

No Additional Array (Page 54) 

None of the above 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Sieve Technique applies to problems where we are interested in finding a single item from a larger set of 

_____________ 

 

n items (Page 34) 

phases 

pointers 

constant 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Sorting is one of the few problems where provable ________ bonds exits on how fast we can sort, 

  

upper 

lower (Page 39) 

average 

log n 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Counting sort has time complexity: 

  

O(n) (Page 58) 
O(n+k) 

O(k) 

O(nlogn) 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
The running time of quick sort depends heavily on the selection of 

  

No of inputs 

Arrangement of elements in array 

Size o elements 

Pivot elements (Page 49) 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Which may be stable sort: 

  

Bubble sort 

Insertion sort 

Both of above (Page 54) 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
One Example of in place but not stable sort is  

 

Quick  (Page 54) 

Heap  

Merge  

Bubble 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In Quick Sort Constants hidden in T(n log n) are 

 

Large 

Medium 

Small        Click here for detail 

Not Known 

 

 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Quick sort is based on divide and conquer paradigm; we divide the problem on base of pivot element and: 

 

There is explicit combine process as well to conquer the solution. 

No work is needed to combine the sub-arrays, the array is already sorted 

Merging the sub arrays 

None of above.  (Page 51) 

Ref: - random choices for the pivot element and each choice have an equal probability of 1/n of occurring. So 

we can modify the above recurrence to compute an average rather than a max 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Sorting/quickSort.htm
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CS501 - Quiz No.2 (Spring 2013) 

 
Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
A point p in 2-dimensional space is usually given by its integer coordinate(s)____________ 

  

    p.x only 

    p.y only 

    p.x & p.z 

    p.x & p.y    (Page 10) 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In ____________ we have to find rank of an element from given input. 

  

    Merge sort algorithm 

    Selection problem    (Page 34) 
    Brute force technique 

    Plane Sweep algorithm 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In Heap Sort algorithm, if heap property is violated _________ 

  

    We call Build heap procedure 

    We call Heapify procedure     

    We ignore 

    Heap property can never be violated 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Upper bound requires that there exist positive constants c2 and n0 such that f(n) ____ c2n for all n <= n0(ye 

question ghalat lag raha hai mujhae 

  

    Less than 

    Equal to or Less than        (Page 25) 
    Equal or Greater than 

    Greater than 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
A RAM is an idealized algorithm with takes an infinitely large random-access memory. 

  

    True 

    False    (Page 10) 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
_________ is one of the few problems, where provable lower bounds exist on how fast we can sort. 

  

    Searching 

    Sorting        (Page ) 
    Both Searching & Sorting 

    Graphing 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 

 Floor and ceiling are ____________ to calculate while analyzing algorithms.  

  

Very easy  

Usually considered difficult         (Page 31) 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In Heap Sort algorithm, the maximum levels an element can move upward is _________  

  

Theta (log n)    (Page 43) 

Order (log n)  

Omega (log n) 

 O (1) i.e. Constant time 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
A point p in 2-dimensional space is usually given by its integer coordinate(s)____________   

 

p.x only p.y  

only p.x & p.z 

 p.x & p.y      (Page 17) 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
In Heap Sort algorithm, the total running time for Heapify procedure is ____________ 

  

 Theta (log n) (Page 43) 

Order (log n) 

 Omega (log n)  

O (1) i.e. Constant time 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
Algorithm is a mathematical entity, which is independent of a specific machine and operating system. 

  

True 

False     (Page 7) 
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 Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
While Sorting, the ordered domain means for any two input elements x and y _________ satisfies only. 

  

x < y 

x > y 

x = y 

All of the above     (Page 39) 
  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Quick sort is best from the perspective of Locality of reference. 

  

True        (Page 9) 
False 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
Sorting can be in _________ 

  

Increasing order only 

Decreasing order only 

Both Increasing and Decreasing order     (Page 39) 
Random order 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one   
In Heap Sort algorithm, we build _______ for ascending sort. 

  

Max heap       (Page 41) 
Min heap 

  

Question No: 1 of 10    ( Marks: 1 )    - Please choose one  
In Sieve Technique, we know the item of interest. 

  

True 

False     (Page 34) 
 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
While solving Selection problem, in Sieve technique we partition input data __________ 

  

In increasing order 

In decreasing order 

According to Pivot       (Page 35) 
Randomly 
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Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
In pseudo code, the level of details depends on intended audience of the algorithm. 

  

True          (Page 12) 
False 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
The sieve technique works where we have to find _________ item(s) from a large input. 

  

Single     (Page 34) 
Two 

Three 

Similar 

 

Question No: 1 of 10    ( Marks: 1 )    - Please choose one 
If the indices passed to merge sort algorithm are ________,then this means that there is only one element to 

sort. 

  

Small 

Large 

Equal          (Page 28) 
Not Equal 
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Question No: 01                      (Marks:1)                      Vu-Topper RM 

There are __________ entries in the Edit Distance Matrix. 

A. ϴ (n) 

B. ϴ (n2)                   Page 84 

C. ϴ (n+2) 

D. ϴ (n + 100) 

 

Question No: 02                      (Marks:1)                      Vu-Topper RM 

For average-case time analysis of Quick sort algorithm, Pivot selection 

is on average basis from ______ 

A. All possible random values               Page 50 

B. Pivot is input separately 

C. Values greater than 5 

 

Question No: 03                      (Marks:1)                      Vu-Topper RM 

As per algorithm of Dynamic Programming, we need to store 

A. First sub-problem only 

B. Best solution only 

C. Intermediate sub-problems              Page 75 

D. Final solution only 

 

Question No: 04                      (Marks:1)                      Vu-Topper RM 

In chain matrix multiplication, table is filled _________ to find the 

multiplication of matrix. 

A. row wise 

B. column wise 

C. diagonally 

D. bottom-to-up         Page 86 

 

Question No: 05                      (Marks:1)                      Vu-Topper RM 

The only way to convert a string of i characters into the empty string is 

with i deletions, represented as 

A. E(0.j) =j 

B. E(i.j) = 1 

C. E(0.i) = j 

D. E (i.0)=I         Page 78 

 

Question No: 06                      (Marks:1)                      Vu-Topper RM 

If there are θ (n2) entries in edit distance matrix then the total running 

time is: 

A. θ (n) 

B. θ (1) 

C. θ (n2)               Page 84 

D. θ (n logn) 
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Question No: 07                      (Marks:1)                      Vu-Topper RM 

In average –case time analysis of quick sort algorithm , the most 

balanced case for partion is when we divide the list of elements into _. 

A. Equal no. of pieces as of input elements 

B. Single piece exactly 

C. Two nearly equal pieces 

D. Three nearly equal pieces 

 

Question No: 08                      (Marks:1)                      Vu-Topper RM 

If matrix A of dimension p x q is multiply with matrix B of dimension q 

x r, then each entry in resultant matrix takes _______ time. 

A. O (q)                   Page  84 

B. (1) 

C. (p x q) 

D. (q x r) 

 

Question No: 09                      (Marks:1)                      Vu-Topper RM 

Fibonacci Sequence was named on ______, a famous mathematician in 

12th Century. 

A. Fred Brooks 

B. Grady Booch 

C. Leonardo Pisano        Page 73 

D. Edgar F. Codd 

 

Question No: 10                      (Marks:1)                      Vu-Topper RM 

In quick sort algorithm, we choose pivot___________. 

A. Always the smallest element 

B. Greater than 5 

C. Randomly                  Page 35 

D. Less than 5 

 

Question No: 11                      (Marks:1)                      Vu-Topper RM 

For comparison-based sorting algorithms, it is possible to sort more 

efficiently than Omega n log(n) time. 

A. Always 

B. Sometimes not 

C. NOT                              Page 54 

D. Sometimes 

 

Question No:12                      (Marks:1)                      Vu-Topper RM 

The sequence of merge sort algorithm is: 

A. Divide Combine-Conquer 

B. Conquer-Divide-Combine 

C. Divide-Conquer-Combine                      Page 27 

D. Combine-Divide-Conquer 
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Question No: 13                      (Marks:1)                      Vu-Topper RM 

In ______ Knapsack Problem, limitation is that an item can either be 

put in the bag or not. Fractional items are not allowed. 

A. 0 

B. 1 

C. 0/1                                   Page 91 

D. Fractional 

 

Question No: 14                      (Marks:1)                      Vu-Topper RM 

In Selection algorithm, we assume pivot selection takes theta _______ 

running time. 

A. n                           Page 36 

B. n2 

C. n3 

D. log (n) 

 

Question No: 15                      (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm (using max heap), when every time maximum 

elements removed from top ________. 

A. We call merge Sort Algorithm 

B. it becomes Order n2 Algorithm 

C. Divide and Conquer strategy helps us 

D. We are left with a hole                      Page 41 

 

Question No: 16                      (Marks:1)                      Vu-Topper RM 

_________ is a method of solving a problem in which we check all 

possible solutions to the problem to find the solution we need. 

A. Plane-Sweep Algorithm 

B. Sorting Algorithm 

C. Brute-Force Algorithm                      Google 

D. Greedy approach 

 

Question No: 17                      (Marks:1)                      Vu-Topper RM 

The worst case running time of Quick sort algorithm _____. 

A. Is quadratic     

B. Is linear 

C. Cannot be quadratic 

D. ls always Exponential 

 

Question No: 18                      (Marks:1)                      Vu-Topper RM 

In max heap (for Heap Sort algorithm), when every time maximum 

element is removed from top we replace it with _____ leaf in the tree. 

A. Last                                       Page 41 

B. First 

C. Any 
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D. Second last 

 

Question No: 19                      (Marks:1)                      Vu-Topper RM 

Quick sort algorithm was developed by – 

A. AlferdAho 

B. Sedgewick 

C. John Vincent Atanasoff 

D. Tony Hoare                           Google  

 

Question No: 20                      (Marks:1)                      Vu-Topper RM 

If Matrix-A has dimensions “3×2” and Matrix-B has dimensions “2×3”, 

then multiplication of Matrix-A and Matrix-B will result a new Matrix-

C having dimensions. 

A. 3×2 

B. 2×3 

C. 2×2 

D. 3×3           

 

Question No: 21                      (Marks:1)                      Vu-Topper RM 

In Sorting the key value or attribute_____ from an ordered domain. 

A. Must be                        Page 39 

B. Not always 

C. May be 

D. Occasionally 

 

Question No: 22                      (Marks:1)                      Vu-Topper RM 

Result of asymptotical analysis of n(n -3) and 4n*n is that _______ 

A. n(n-1) is asymptotically Less 

B. n(n-1) is asymptotically Greater 

C. Both are asymptotically Not equivalent 

D. Both are asymptotically Equivalent                   Page 23 

 

Question No: 23                      (Marks:1)                      Vu-Topper RM 

Floor and ceiling are ______ to calculate while analyzing algorithms 

A. Very easy 

B. 3rd Option is missing 

C. Usually considered difficult 

D. 4th Option is missing 

 

Question No: 24                      (Marks:1)                      Vu-Topper RM 

 ____ of reference is an important fact of current processor technology. 

A. Defining 

B. Assigning 

C. Locality                         Page 8 

D. Formality 
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Question No: 25                      (Marks:1)                      Vu-Topper RM 

In max-heap, largest element is stored at root node. Where is the 

smallest element stored? 

A. Right Node 

B. Leaf Node            

C. Middle Node 

D. Left Node 

 

Question No: 26                      (Marks:1)                      Vu-Topper RM 

Which of the following is calculated with Big Omega notation? 

A. Medium bounds 

B. Upper bounds 

C. Lower bounds                     Page 25 

D. Both upper and lower bounds 

 

Question No: 27                      (Marks:1)                      Vu-Topper RM 

Edit distance algorithm based on ________ strategy 

A. Greedy 

B. Dynamic Programming                         Page 81 

C. Divide and Conquer 

D. Searching 

 

Question No: 28                      (Marks:1)                      Vu-Topper RM 

In Heapsort Algorithm, total time taken by heapify procedure is ____ 

A. O (log n)                        Page 43 

B. (log2 n) 

C. (n log n) 

D. (n2 log n) 

 

Question No: 29                      (Marks:1)                      Vu-Topper RM 

Al-Khwarizmi was a/an _______ 

Artist 

A. Astronomer 

B. Mathematication                       Page 7 

C. Khalifah 

 

Question No: 30                      (Marks:1)                      Vu-Topper RM 

When matrix A of 5x3is multiply with metric B of 3×4 then the number 

of multiplication required is: Not found exactly 

A. 15 

B. 12 

C. 36 

D. 60     
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Question No: 31                      (Marks:1)                      Vu-Topper RM 

Pseudo code of algorithms are to be read by _______. 

A. People                                    Page 12 

B. RAM 

C. Computer 

D. Compiler 

 

Question No: 32                      (Marks:1)                      Vu-Topper RM 

The sieve technique is a special case, where the number of sub-

problems is Just_________ 

A. P                  Page 34 

B. 2 

C. 3 

D. 4 

 

Question No: 33                      (Marks:1)                      Vu-Topper RM 

When a recursive algorithm revisits the same problem over and over 

again, we say that the optimization problem has ________ sub-

problems. 

A. Overlapping                          Google 

B. Over costing 

C. Optimized 

D. Three 

 

Question No: 34                      (Marks:1)                      Vu-Topper RM 

In order to say anything meaningful about our algorithms, it will be 

important for us to settle on a ______. 

A. Java Program 

B. C++ Program 

C. Pseudo program 

D. Mathematically model of computation 

 

Question No: 35                      (Marks:1)                      Vu-Topper RM 

Merge sort is based on _______. 

A. Brute-force 

B. Plan-sweep 

C. Axis-sweep 

D. Divide and Conquer 

 

Question No: 36                      (Marks:1)                      Vu-Topper RM 

What time does Merge Sort algorithm take in order to sort an array of 

‘n’ numbers? 

A. (n) 

B. (log n) 

C. (n^2) 
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D. (n log n)  

 

Question No: 37                      (Marks:1)                      Vu-Topper RM 

algorithm, the first step is to ___________. 

A. Call Build-Heap procedure                                 Page 46 

B. Sort the array in descending order 

C. Call Heapify procedure 

D. Find the number of input elements 

 

Question No: 38                      (Marks:1)                      Vu-Topper RM 

The definition of theta-notation relies on proving ________ asymptotic 

bound. 

A. One 

B. Lower 

C. Upper 

D. Both lower & upper                    Page 25 

 

Question No: 39                      (Marks:1)                      Vu-Topper RM 

In merge sort algorithm, to merge two lists of size n/2 to a list of size n, 

takes _______ time. 

A. Theta (n)                     Page 32 

B. Theta log(n) 

C. Theta log2(n) 

D. Theta n log(n) 

 

Question No: 40                      (Marks:1)                      Vu-Topper RM 

We can make _______ recursive calls in Fibonacci Sequence. 

A. Infinite 

B. Finite                       Google 

C. Only one 

D. Zero 

 

Question No: 41                      (Marks:1)                      Vu-Topper RM 

Following is NOT the application of Edit Distance problem. 

A. Speech recognition 

B. Spelling Correction 

C. Ascending Sort                      Page 76 

D. Computational Molecular Biology 

 

Question No: 42                      (Marks:1)                      Vu-Topper RM 

In plane sweep approach, a vertical line is swept across the 2d-plane 

and structure is used for holding the maximal points lying to the left of 

the sweep line. 

A. Tree 

B. Array 
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C. Queue 

D. Stack                                                                                              

 

Question No: 43                      (Marks:1)                      Vu-Topper RM 

Time will vary according to the nature of input data. 

_____ time is the maximum running time over all legal inputs. 

A. Worst-case                              Page 13 

B. Average-case 

C. Best-case 

D. Good-case 

 

Question No: 44                      (Marks:1)                      Vu-Topper RM 

Efficient algorithm requires less computational… 

A. Memory 

B. Running Time 

C. Memory and Running Time                          Page 9 

D. Energy 

 

Question No: 45                      (Marks:1)                      Vu-Topper RM 

Selection algorithm takes theta ______ 

A. (n2) 

B. (n)              

C. log(n) 

D. n log(n) 

 

Question No: 46                      (Marks:1)                      Vu-Topper RM 

Time complexity of Dynamic Programming based algorithm for 

computing the minimum cost of Chain Matrix Multiplication is ______ 

A. Log n 

B. n 

C. n^2 (n square) 

D. n^3 (n cube)                    Page 90 

 

Question No: 47                      (Marks:1)                      Vu-Topper RM 

The Iteration method is used for ______ 

A. Solving Recurrence relations                        Page 31 

B. Merging elements in Merge sort 

C. Comparing sorting algorithms only 

D. Dividing elements in Merge sort 

 

Question No: 48                      (Marks:1)                      Vu-Topper RM 

In 3-Dimensional space, a point P has ______ coordinate(s). 

A. (X, Y) 

B. (X, 0) 

C. (0, Y) 
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D. (X,Y, Z) 

 

Question No: 49                      (Marks:1)                      Vu-Topper RM 

Chain matrix multiplication problem can be solved through ______ 

strategy. 

A. Dynamic programming                  Page 85 

B. Greedy 

C. Divide and conquer 

D. Sorting 

 

Question No: 50                      (Marks:1)                      Vu-Topper RM 

Merge sort have running time….running time of Heap sort. Not found 

exactly 

A. Greater than 

B. Less than                                                  Google 

C. Equal to 

D. Different than 

 

Question No: 51                      (Marks:1)                      Vu-Topper RM 

The Omega-notation allows us to state only the asymptotic ___ bounds. 

A. Middle 

B. Lower                                                 Page 25 

C. Upper 

D. Both lower & upper 

 

Question No: 52                     (Marks:1)                      Vu-Topper RM 

Both lower &upperSorting can be in ________ 

A. Random order 

B. Increasing order only 

C. Decreasing order only 

D. Both Increasing and Decreasing order  

 

Question No: 53                      (Marks:1)                      Vu-Topper RM 

Quicksort is a/an ______ and ________ sorting algorithm. 

A. Not in place, not stable one 

B. In place , not stable one                                    Page 54 

C. In place , stable one 

D. Not in place , stable one 

 

Question No: 54                      (Marks:1)                      Vu-Topper RM 

Consider three matrices X,Y,Z of dimensions 1×2, 2×3,3×4 

respectively. The number of multiplications of (XY) Z is: 

A. 18                         

B. 32 

C. 24 
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D. 30 

 

Question No: 55                      (Marks:1)                      Vu-Topper RM 

In Dynamic Programming, our approach is to _________ 

A. Express the problem non-recursively 

B. Build the solution in a bottom-up fashion                    Page 75 

C. Develop the solution in a top-down fashion 

D. Input several sub-problems simultaneously 

 

Question No: 56                      (Marks:1)                      Vu-Topper RM 

The knapsack problem is optimally solved by using brute force 

algorithm.Counting sort is suitable to sort the elements in range 1 to K; 

A. K is large 

B. K is small                                       Page 57 

C. K may be large or small 

D. None 

 

Question No: 57                      (Marks:1)                      Vu-Topper RM 

Matrix multiplication is a (n) ________ operation. 

A. Commutative 

B. Associative                                Page 85 

C. Neither commutative nor associative 

D. Commutative but not associative 

 

Question No: 58                      (Marks:1)                      Vu-Topper RM 

In Dynamic Programming approach, solution is modified / changed 

A. Always once 

B. At each stage                                Google 

C. Only for specific problems 

D. At 4th stage only 

 

Question No: 59                      (Marks:1)                      Vu-Topper RM 

In Knapsack problem, the goal is to put items in the Knapsack such that 

the value of the items is _______ subject to weight limit of knapsack. 

A. Minimized 

B. Decreased 

C. Maximized                                     Page 91 

D. None of the given options 

 

Question No: 60                      (Marks:1)                      Vu-Topper RM 

An in-place sorting algorithm is one that ________ uses additional 

array for storage. 

A. Always 

B. Permanently 

C. Does not                        Page 54 
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D. Sometime 

 

Question No: 61                      (Marks:1)                      Vu-Topper RM 

Dynamic Programming is a problem-solving approach in which___ 

A. Problem is solved in Zero time 

B. Solution is developed only at final stage 

C. Both are correct 

D. Both are incorrect                        Google 

 

Question No: 62                      (Marks:1)                      Vu-Topper RM 

In Fibonacci sequence, each term is calculated by____ previous__ 

terms. 

A. Subtracting, Two 

B. Adding, Three 

C. Adding, Two                        Page 73 

D. Multiplying, Two 

 

Question No: 63                      (Marks:1)                      Vu-Topper RM 

Dynamic programming formulation of the matrix chain multiplication 

problem will store the solutions of each sub problem in an 

A. Class 

B. Array 

C. Table  

D. Variable 

 

Question No: 64                      (Marks:1)                      Vu-Topper RM 

Sorting is performed on the basis of ___________. 

A. Computational resources 

B. Asymptotic notation 

C. Summation 

D. Some key value of attribute                  Page 39 

 

Question No: 65                      (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm, we call Build-heap procedure ____________. 

A. Twice 

B. Thrice 

C. Only once                                       Page 46 

D. As many times as we need 

 

Question No: 66                      (Marks:1)                      Vu-Topper RM 

In the statement “output P[1].x, P[1].y”, the number of times elements 

of P are accessed is _______. 

A. 1 

B. 2                        Page 14 

C. 3 
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D. 4 

 

Question No: 67                      (Marks:1)                      Vu-Topper RM 

_______ provides us more accurate result when input values are not 

closer with each other 

A. Mode 

B. Mean 

C. Average 

D. Median              Page 34 

 

Question No: 68                      (Marks:1)                      Vu-Topper RM 

The process of ______ ends when you are left with such tiny pieces 

remaining that it is trivial to solve them. 

A. Brute-force 

B. Plan-sweep 

C. Axis-sweep 

D. Divide and Conquer 

 

Question No: 69                     (Marks:1)                      Vu-Topper RM 

Rank of an element can be defined as ___________. 

A. One minus the number of elements that are smaller 

B. Two plus the number of elements that are greater 

C. One plus the number of elements that are smaller    Page 34 

D. Two minus the number of elements that are smaller 

 

Question No: 70                      (Marks:1)                      Vu-Topper RM 

If the time complexity of an algorithm is given by O (1), then its time 

complexity would be 

A. Polynomial 

B. Exponential 

C. Constant                    Google 

D. Average 

 

Question No: 71                      (Marks:1)                      Vu-Topper RM 

The asymptotic growth of n(n+1)/2 is: 

A. O(n) 

B. O(n2)    

C. O(n+2) 

D. O(n log n) 

 

Question No: 72                      (Marks:1)                      Vu-Topper RM 

Approach of solving geometric problems by sweeping a line across the 

plane is called _____ sweep. 

A. Line 

B. Plane              Page 18 
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C. Cube 

D. Box 

 

Question No: 73                      (Marks:1)                      Vu-Topper RM 

In Sieve technique, we solve the problem 

A. In recursive manner                        Page 34 

B. Non recursively 

C. Using Merge Sort algorithm 

D. Using Brute force technique 

 

Question No: 74                      (Marks:1)                      Vu-Topper RM 

One of the limitation in 0/1 knapsack is that an item can either be ____ 

in the bag or not. 

A. Use 

B. Put                                Page 91 

C. Move 

D. Store 

 

Question No: 75                      (Marks:1)                      Vu-Topper RM 

Which one is not passed as parameter in Quick sort algorithm? 

A. End of the array 

B. Start of the array 

C. Middle of the array 

D. Array (containing input elements)            Google 

 

Question No: 76                      (Marks:1)                      Vu-Topper RM 

In the analysis of Selection algorithm, we get the convergent ______ 

A. Harmonic 

B. Linear 

C. Arithmetic 

D. Geometric               Page 37 

 

Question No: 77                      (Marks:1)                      Vu-Topper RM 

A Random Access Machine (RAM)is an idealized machine withrandom 

access memory. 

A. Infinite large           Page 10 

B. 512 MB 

C. 256 MB 

D. 2 GBs 

 

Question No: 78                      (Marks:1)                      Vu-Topper RM 

While analyzing Selection algorithm, we make a number of passes, in 

fact it could be as many as 

A. n(n+1) 

B. log(n)                                      Page 37 
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C. n/3 

D. n/4 

 

Question No: 79                      (Marks:1)                      Vu-Topper RM 

In Random Access Machine (RAM), instructions are executed in 

A. Parallel 

B. Batch 

C. One by One                  Page 10 

D. Multiple times 

 

Question No: 80                      (Marks:1)                      Vu-Topper RM 

In selection problem, the rank of an element will be its _____ position 

A. First 

B. final                      Page 34 

C. Second last 

D. Last 

 

Question No: 81                      (Marks:1)                      Vu-Topper RM 

The worst-case running time of Merge sort is _____ in order to sort an 

array of n elements. 

A. O(log n) 

B. O(n) 

C. O(n log n)                 Page 40  

D. O(n) 

 

Question No: 82                      (Marks:1)                      Vu-Topper RM 

f(n) and g(n) are asymptotically equivalent. This means that they have 

essentially the same ______. 

A. Size 

B. Results 

C. Variables 

D. Growth Rates 

 

Question No: 83                     (Marks:1)                      Vu-Topper RM 

An algorithm is a mathematical entity. Which is independent of ____. 

A. Programming language 

B. Machine and Programming language 

C. Compiler and Programming language 

D. Programing Language Compiler and Machine 

 

Question No: 84                      (Marks:1)                      Vu-Topper RM 

In Quick sort algorithm, Pivots form ___ 

A. Stack 

B. Queue 

C. Graph 
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D. Binary Search Tree 

 

Question No: 85                      (Marks:1)                      Vu-Topper RM 

Counting sort is suitable for sorting the elements within range 1 to P. 

where 

A. P is large 

B. P is Small 

C. P is very large 

D. P is undetermined 

 

Question No: 86                      (Marks:1)                      Vu-Topper RM 

In asymptotical analysis of n'(5 2)-3, as n becomes large, the dominant 

(fastest growing) term is some constant times 

A. n_1 

B. n 

C. n+1 

D. n*n p-23 

 

Question No: 87                      (Marks:1)                      Vu-Topper RM 

___ Items are not allowed in the 0/1  knapsack. 

A. Lighter 

B. Whole 

C. Weighty 

D. Fractional 

 

Question No: 88                      (Marks:1)                      Vu-Topper RM 

In partition algorithm, the subarray ______ has elements which are 

greater than pivot element x. 

A. A[q] 

B. A[p…r] 

C. A[p…q-1] 

D. S[q+1…r] 

 

Question No: 89                      (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm, if heap property is violated 

A. We ignore 

B. We call Heapify procedure 

C. We call Build Heap procedure 

D. Heap property can never be violated 

 

Question No: 90                      (Marks:1)                      Vu-Topper RM 

______ is not a characteristic of Random Access Machine. 

A. Assigning a value to a variable 

B. Locality of reference 

C. Single-Processor                       Page 10 
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D. Executing an arithmetic instruction 

 

Question No: 91                      (Marks:1)                      Vu-Topper RM 

The only way to convert an empty string into a sting of j characters is 

by doing j insertions, represented as ______ 

A. E(i,j) = 1 

B. E(I,0) = I 

C. E(0,j) = j                      Page 78 

D. E(1,j)= j 

 

Question No: 92                      (Marks:1)                      Vu-Topper RM 

In Selection problem, the Sieve technique works in __________. 

A. Non-recursive manner 

B. Constant time 

C. Phases                            Page 34 

D. One complete go 

 

Question No: 93                      (Marks:1)                      Vu-Topper RM 

Algorithm is a sequence of computational steps that —- the input into 

output. 

A. Merge 

B. Assign 

C. Transform                Page 7 

D. Integrate 

 

Question No: 94                      (Marks:1)                      Vu-Topper RM 

If pj dominates pi and pi dominates ph then pj also dominates ph, it 

means dominance relation is 

A. Transitive                  Page 18 

B. Non Transitive 

C. Equation 

D. Symbolic 

 

Question No: 95                      (Marks:1)                      Vu-Topper RM 

To find maximal points in brute-force algorithm each point of the space 

is compared against ______ of that space. 

A. One other point 

B. All other points                       Page 11 

C. Few other points 

D. Most of the other points 

 

Question No: 96                      (Marks:1)                      Vu-Topper RM 

In the following code the statement “cout<<j;”executes ——— times. 

for (j=1; j<=5; j = j+2) 

cout<<j; 
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A. 5 times 

B. 2 times 

C. 3 times 

D. 0 times 

 

Question No: 97                      (Marks:1)                      Vu-Topper RM 

In merge sort algorithm, we split the array around the ______ index q. 

A. Mid                                    Page 17 

B. Exiting 

C. Entring 

D. Summing 

 

Question No: 98                      (Marks:1)                      Vu-Topper RM 

In Selection problem, the Sieve technique _________. 

A. Add some more input items each time 

B. Do not work recursively 

C. Do not uses Divide and Conquer approach 

D. Eliminates undesired data items each time 

 

Question No: 99                      (Marks:1)                      Vu-Topper RM 

Consider three matrices X, Y, Z of dimensions 1 x 2, 2 x 3, 3 x 4 

respectively. The number of multiplications of X(YZ) is . 

A. 16 

B. 32                      Page 84 

C. 32 

D. 26 

 

Question No:100                     (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm, the total running time for Heapify procedure is_ 

A. Theta (log n) 

B. Order (log n) 

C. Omega (log n) 

D. O(1) i.e. Constant time 

 

Question No:101                     (Marks:1)                      Vu-Topper RM 

The sieve technique works where we have to find_______ items(s) 

from a large input. 

A. Single               Page 34 

B. Two 

C. Three 

D. Similar 

 

Question No:102                     (Marks:1)                      Vu-Topper RM 

In Dynamic Programming based solution of Knapsack Problem, if we 

decide to take an object i , then we gain______ 



 

For More Help Contact What’s app 03224021365 
 

A. W(Total Weight of Knapsack) 

B. V (Total Value of all items) 

C. vi (Value of object i)                      Page 93 

D. None of the given option 

 

Question No:103                     (Marks:1)                      Vu-Topper RM 

While Sorting, the order domain means for any two input elements x 

and y__ satisfies only. 

A. x < y                             Page 39 

B. x > y 

C. x = y 

D. All of the above 

 

Question No:104                     (Marks:1)                      Vu-Topper RM 

For solving Selection problem, we introduced Sieve technique due to__ 

A. Using Decrease and Conquer strategy             Page 34 

B. Avoiding to sort all input data 

C. Eliminating Rank of an element 

D. Using Brute-force approach 

 

Question No:105                     (Marks:1)                      Vu-Topper RM 

For solving Selection problem, we introduced Sieve technique due to__ 

A. Using Decrease and Conquer strategy              Page 34 

B. Avoiding to sort all input data 

C. Eliminating Rank of an element 

D. Using Brute-force approach 

 

Question No:106                     (Marks:1)                      Vu-Topper RM 

In plane sweep approach, a vertical line is swept across the 2d-plane 

from_____. 

A. Right to Left 

B. Left to Right                        Page 18 

C. Top to Bottom 

D. Bottom to top 

 

Question No:107                     (Marks:1)                      Vu-Topper RM 

For _________ values of n, any algorithm is fast enough. 

A. Medium 

B. Large 

C. Small                                             Page 14 

D. Infinity 

 

Question No:108                     (Marks:1)                      Vu-Topper RM 

Dynamic programming comprises of _______. 

A. Recursion only 
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B. Repetition only 

C. Recursion with Repetition 

D. No Repetition but Recursion                 Page 75 

 

Question No:109                     (Marks:1)                      Vu-Topper RM 

The function f(n)=n(logn+1)/2 is asymptotically equalient t nlogn : 

Here Lower Bound means function f(n) grows asymptotically at __ as 

fast as nlog n. 

A. Least                                   Page 23 

B. Normal 

C. Most 

D. AT 

 

Question No:110                     (Marks:1)                      Vu-Topper RM 

Counting sort has time complexity. 

A. O(n+k) 

B. O(n)                                   Page 58 

C. O(k) 

D. O(nlogn) 

 

Question No:111                     (Marks:1)                      Vu-Topper RM 

Due to left complete nature of binary tree, the heap can be stored in 

A. Array                                Page 40 

B. Structures 

C. Link List 

D. Stack 

 

Question No:112                     (Marks:1)                      Vu-Topper RM 

Single item from a larger set of ________. 

A. Constant 

B. Pointers 

C. Phases 

D. n items                           Page 34 

 

Question No:113                     (Marks:1)                      Vu-Topper RM 

In the clique cover problem, for two vertices to be in the same group, 

they must be ______ each other. 

A. Apart from 

B. Far from 

C. Near to 

D. Adjacent to                                 Page 76 

 

Question No:114                     (Marks:1)                      Vu-Topper RM 

How much time merge sort takes for an array of numbers? 

A. T(n^2) 
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B. T(n) 

C. T(log n) 

D. T(n log n)                                    Page 40 

 

Question No:115                     (Marks:1)                      Vu-Topper RM 

In in-place sorting algorithm is one that uses arrays for storage. 

A. No additional array                                   Page 54 

B. An additional array 

C. Both of above may be true according to algorithm 

D. More than 3 arrays of one dimension 

 

Question No:116                     (Marks:1)                      Vu-Topper RM 

Brute-force algorithm for 2D-Maxima is operated by comparing ______ 

pairs of points. 

A. Two 

B. Some 

C. Most 

D. All                   Page 18 

 

Question No:117                     (Marks:1)                      Vu-Topper RM 

While Sorting, the ordered domain means for any two input elements x 

and y ____ satisfies only. 

A. x > y 

B. x < y 

C. x = y 

D. All of the above                    Page 38 

 

Question No:118                     (Marks:1)                      Vu-Topper RM 

Quick sort is. 

A. Not stable but in place                          Page 54 

B. Stable but not in place 

C. Stable & in Place 

D. Some time stable & some times in place 

 

Question No:119                     (Marks:1)                      Vu-Topper RM 

Which may be a stable sort? 

A. Merger 

B. Insertion 

C. Both above                        Page 54 

D. None of the above 

 

Question No:120                     (Marks:1)                      Vu-Topper RM 

For the Sieve Technique we take time. 

A. T(nk)                         Page 34 

B. IT(n / 3) 
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C. n^2 

D. n/ 

 

Question No:121                     (Marks:1)                      Vu-Topper RM 

Continuation sort is suitable to sort the elements in range 1 to k. 

A. K is Large 

B. K is not known 

C. K may be small or large 

D. K is small                       Page 54 

 

Question No:122                     (Marks:1)                      Vu-Topper RM 

Asymptotic growth rate of the function is taken over ______ case 

running time. . 

A. Worst                        Page 14 

B. Average 

C. Best 

D. Normal 

 

Question No:123                     (Marks:1)                      Vu-Topper RM 

Before sweeping a vertical line in plane sweep approach, in start sorting 

of the points is done in increasing order of their _____ coordinates. . 

A. Y 

B. Z 

C. X 

D. X , Y 

 

Question No:124                     (Marks:1)                      Vu-Topper RM 

In Quick sort, we don’t have the control over the sizes of recursive 

calls.  

A. True                 Page 49 

B. False 

C. Less information to decide 

D. Ether true or false 

 

Question No:125                     (Marks:1)                      Vu-Topper RM 

Random access machine or RAM is a/an. 

A. Machine build by Al-Khwarizmi 

B. Mechanical machine 

C. Mathematical model                    Page 10 

D. Electronics machine 

 

Question No:126                     (Marks:1)                      Vu-Topper RM 

A heap is a left-complete binary tree that confirms to the ________. 

A. increasing order only 

B. decreasing order only 
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C. heap order                      Page 40 

D. log n order 

 

Question No:127                     (Marks:1)                      Vu-Topper RM 

Which one of the following sorting algorithms is the fastest? 

A. Merge sort 

B. Quick sort 

C. Insertion sort 

D. Heap sort 

 

Question No:128                     (Marks:1)                      Vu-Topper RM 

Quick sort algorithm divide the entire array into ________ sub arrays. 

A. 2 

B. 3 

C. 4 

D. 5 

 

Question No:129                     (Marks:1)                      Vu-Topper RM 

In brute force algorithm, we measure running time T(n) based on ____. 

A. Worst-case time and best-case time 

B. Worst-case time and average-case time                          Page 46 

C. Average-case time and best-case time 

D. Best-case time and staring-case time 

 

Question No:130                     (Marks:1)                      Vu-Topper RM 

algorithm first of all _______. 

A. Sorts all points 

B. Delete some points 

C. Output the elements 

D. Pushes all points on stack 

 

Question No:131                     (Marks:1)                      Vu-Topper RM 

Which symbol is used for Omega notation? 

A. (O) 

B. (ϴ) 

C. (Ω) 

D. (@) 

 

Question No:132                     (Marks:1)                      Vu-Topper RM 

Selection sort is a ______ sorting algorithm 

A. In-place                                 Page 54 

B. Not In-Place 

C. Stable 

D. in-partition 
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Question No:133                     (Marks:1)                      Vu-Topper RM 

We do not need to prove comparison-based sorting algorithms by 

mathematically. It always takes _________ time. 

A. Big Oh nlog(n) 

B. Omega nlog(n)           

C. Omega n(n^2) 

D. Theta nlog(n) 

 

Question No:134                     (Marks:1)                      Vu-Topper RM 

Merge sort is a/an _______ and ________ sorting algorithm 

A. Not in-place, not stable one 

B. In-place, not stable one 

C. In-place, stable one 

D. Not in-place, stable one                      Page 54 

 

Question No:135                     (Marks:1)                      Vu-Topper RM 

Cubic function will ________ a quadratic function. 

A. Prove 

B. Be equal to 

C. Overtake                     Page 25 

D. Find 

 

Question No:136                     (Marks:1)                      Vu-Topper RM 

Insertion sort is a _________ sorting algorithm 

A. Unstable 

B. In-place               Page 54 

C. Not In-Place 

D. in-partition 

 

Question No:137                     (Marks:1)                      Vu-Topper RM 

To check whether a function grows faster or slower than the other 

function, we use some asymptotic notations, which is ________. 

A. Big-oh notation 

B. Theta notation 

C. Omega notation 

D. All of the given 

 

Question No:138                     (Marks:1)                      Vu-Topper RM 

Asymptotic growth of 8n^2 + 2n – 3 is: 

A. Θ(n^2 + n) 

B. Θ (n^2)                      Page 14 

C. Θ(8n^2) 

D. Θ(8n^2 + 2n) 
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Question No:139                     (Marks:1)                      Vu-Topper RM 

In the analysis of algorithms, _________ plays an important role. 

A. Time 

B. Money 

C. Growth rate 

D. Text analysis 

 

Question No:140                     (Marks:1)                      Vu-Topper RM 

In inductive approach of knapsack problem, we consider 2 cases, ____ 

Or ________. 

A. Median, Mode 

B. Recursive, Iterative 

C. Leave object, Take object                  Page 93 

D. Sequentially. Parallel 

 

Question No:141                     (Marks:1)                      Vu-Topper RM 

Random Access Machine (RAM) can execute _________ instructions 

A. Parallel 

B. Only logical 

C. Only arithmetic 

D. Logical and arithmetic 

 

Question No:142                     (Marks:1)                      Vu-Topper RM 

Using _______ algorithm, efficiency is not given much importance 

A. Greedy 

B. Merge sort 

C. Processing                             

D. Brute Force 

 

Question No:143                     (Marks:1)                      Vu-Topper RM 

Bubble sort takes theta _________ in the worst case 

A. (n2)                    Page 39 

B. (n) 

C. log(n) 

D. nlog(n) 

 

Question No:144                     (Marks:1)                      Vu-Topper RM 

If matrix A of dimension p × q is multiply with matrix B of dimension q 

× r, then dimension of resultant matrix is: 

A. q × r 

B. r × p 

C. P x r 

D. P x q 
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Question No:145                     (Marks:1)                      Vu-Topper RM 

Dynamic Programing algorithms often use some kind of ________ to 

store the results of intermediate sub-problems 

A. Stack 

B. Loop 

C. Table 

D. variable 

 

Question No:146                     (Marks:1)                      Vu-Topper RM 

________________ is in-place sorting algorithm. 

A. Bubble sort                          Page 54 

B. Merge sort 

C. Linear search 

D. Binary Search 

 

Question No:147                     (Marks:1)                      Vu-Topper RM 

Which one of the following problems can be solved using dynamic 

problem? 

A. Bubble sort problem 

B. Greedy search problem 

C. Fractional knapsack problem 

D. Matrix chain multiplication problem             Page 85 

 

Question No:148                     (Marks:1)                      Vu-Topper RM 

In chain matrix multiplication, solutions of the sub-problems are stored 

in a_________. 

A. Array 

B. Table                        Page 86 

C. Tree 

D. Link list 

 

Question No:149                     (Marks:1)                      Vu-Topper RM 

What is the average running time of a quick sort algorithm? 

A. O(n^2) 

B. O(n) 

C. O(n log n)                  Page 49 

D. O(log n) 

 

Question No:150                     (Marks:1)                      Vu-Topper RM 

Sorting Algorithms having O _______ running time are considered to 

be slow ones. 

A. (n) 

B. (n^2)                         Page 39 

C. (nlog(n)) 

D. (log(n)) 
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Question No:151                     (Marks:1)                      Vu-Topper RM 

While solving Selection problem, in Sieve technique we partition input 

data________ 

A. Randomly 

B. According to Pivot 

C. In increasing order 

D. In decreasing order 

 

Question No:152                     (Marks:1)                      Vu-Topper RM 

________ is the process of avoiding unnecessary repetitions by writing 

down the results of recursive calls and looking them up again if we 

need them later. 

A. Loop 

B. Function 

C. Recursion 

D. Memoization                   Page 74 

 

Question No:153                     (Marks:1)                      Vu-Topper RM 

In average-case time the probability of seeing input is denoted by ____. 

A. p{I} 

B. p[I] 

C. p<i> 

D. p(i)                                 Page 13 

 

Question No:154                     (Marks:1)                      Vu-Topper RM 

While applying the Sieve technique to selection sort, how to choose a 

pivot element. 

A. Through mean 

B. Linear 

C. Randomly                   Page 35 

D. Sequentially 

 

Question No:155                     (Marks:1)                      Vu-Topper RM 

Number of _______ of the pseudo code are counted to measure the 

running time. 

A. Inputs 

B. Outputs 

C. Steps              Page 13 

D. Pages 

 

Question No:156                     (Marks:1)                      Vu-Topper RM 

Developing a dynamic programming algorithm generally involves 

______separate steps. 

A. One 

B. Two                             Page 75 
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C. Three 

D. Four 

 

Question No:157                     (Marks:1)                      Vu-Topper RM 

8n^2+2n+3 will exceed c28(n), no matter how large we make _____. 

A. n 

B. 2n 

C. c2                           Page 25 

D. this quadratic equation 

 

Question No:158                     (Marks:1)                      Vu-Topper RM 

The running time of quick sort algorithm_________. 

A. Is impossible to compute 

B. Has nothing to do with pivot selection 

C. Is Random upon each execution 

D. Greatly influenced by the selection of pivot          Page 49 

 

Question No:159                     (Marks:1)                      Vu-Topper RM 

_________ involves breaking up the problem into sub problems whose 

solutions can be combined to solve the global problem. 

A. Complexity Theory 

B. Greedy Algorithms 

C. Divide and Conquer Strategy                      Page 34 

D. Dynamic programming solution 

 

Question No:160                     (Marks:1)                      Vu-Topper RM 

In __________ we have to find rank of an element from given input. 

A. Merge sort algorithm 

B. Selection problem                 Page 34 

C. Brute force technique 

D. Plane Sweep algorithm 

 

Question No:161                     (Marks:1)                      Vu-Topper RM 

How many steps are involved to design the dynamic programming 

strategy? 

A. 2 

B. 4                                     Page 92 

C. 3 

D. 1 

 

Question No:162                     (Marks:1)                      Vu-Topper RM 

In Bucket sort, if there are duplicates then each bin can be replaced by a 

Stack 

A. Heap 

B. Hash table 



 

For More Help Contact What’s app 03224021365 
 

C. Linked list                     Page 69 

 

Question No:163                     (Marks:1)                      Vu-Topper RM 

In merge sort algorithm, we split the array ______ to find index q. 

A. from end 

B. from start 

C. midway                   Page 28 

D. both from start or end 

 

Question No:164                     (Marks:1)                      Vu-Topper RM 

Find the maximum value of the items which can carry using knapsack 

Knapsack weight capacity = 50. 

Item Weight Value 

11070 

22020 

33080 

470 200 

 

A. 90 

B. 280 

C. 200 

D. 100 

 

Question No:165                     (Marks:1)                      Vu-Topper RM 

In 2-d maxima problem a point p is said to be dominated by point q if_. 

A. p.x<= q.x 

B. bp.x<= q.x and p.y<= q.y                   Page 17 

C. p.y<= q.y 

D. p.x>= q.x and p.y>=q.y 

 

Question No:166                     (Marks:1)                      Vu-Topper RM 

Sorting can be in ______________. 

A. Increasing order only 

B. Decreasing order only 

C. Both increasing and decreasing order 

D. Random order 

 

Question No:167                     (Marks:1)                      Vu-Topper RM 

Recurrence can be described in terms of _______________. 

A. Array 

B. Linear 

C. Tree                                  Page 31 

D. Graph 
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Question No:168                     (Marks:1)                      Vu-Topper RM 

The brute-force algorithm for 2D-Maxima runs in order O(__) time. 

A. n 

B. n(log n) 

C. n*n                            Page 18 

D. n3 

 

Question No:169                     (Marks:1)                      Vu-Topper RM 

In plane sweep approach of solving geometric problems, a _________ 

is swept across the plane. 

A. Line                        Page 18 

B. Plane 

C. Cube 

D. Box 

 

Question No:170                     (Marks:1)                      Vu-Topper RM 

Which of the following is calculated with Big Omega notation? 

A. Upper bounds 

B. Lower bounds                     Page 25 

C. Medium bounds 

 

Question No:171                     (Marks:1)                      Vu-Topper RM 

_________ is always based on divide and conquer strategy. 

A. Bubble sort 

B. Selection sort 

C. Pigeon sort 

D. Quick sort                 Page 46 

 

Question No:172                     (Marks:1)                      Vu-Topper RM 

If a matrix has three rows and two columns, then dimensions of matrix 

will be: 

A. 3×2 

B. 2×3 

C. 3×3 

D. 2×2 

 

Question No:173                     (Marks:1)                      Vu-Topper RM 

Asymptotic notations are used to describe _______ of an algorithm. 

A. Size 

B. Length 

C. Running time                  Google 

D. Compile time 
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Question No:174                     (Marks:1)                      Vu-Topper RM 

Catalan numbers are related the number of different ____ on ‘n’ nodes. 

A. Arrays 

B. linked lists 

C. binary trees            Page 85 

D. functions 

 

Question No:175                     (Marks:1)                      Vu-Topper RM 

Applying the sieve technique to selection problem, ________ element 

is picked from array. 

A. Pivot                Page 35 

B. Total 

C. Input 

D. Output 

 

Question No:176                     (Marks:1)                      Vu-Topper RM 

In recursive formulation of knapsack Problem: V [0, j] = ____ for j>=0 

A. 2 

B. -1            Page 93 

C. 1 

D. 2 

 

Question No:177                     (Marks:1)                      Vu-Topper RM 

________ is a linear time sorting algorithm. 

A. Merge sort 

B. Radix sort                          Page 71 

C. Quick sort 

D. Bubble sort 

 

Question No:178                     (Marks:1)                      Vu-Topper RM 

Quick sort is one of the _____ sorting algorithm. 

A. Fastest                         Page 19 

B. Slowest 

C. Major 

D. Average 

 

Question No:179                     (Marks:1)                      Vu-Topper RM 

The time assumed for each basic operation to execute on RAM model 

of computation is _____. 

A. Infinite 

B. Continuous 

C. Constant                    Page 10 

D. Variable 
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Question No:180                     (Marks:1)                      Vu-Topper RM 

While analyzing algorithms, _______ and _______ usually considered 

difficult to calculate. 

A. Floor, ceiling                       Google 

B. Row, Column 

C. Finite, Infinite 

D. Graph, Tree 

 

Question No:181                     (Marks:1)                      Vu-Topper RM 

While analysis of the brute-force maxima algorithm, an array sorted in 

the reverse order is the type of _________ case input. 

A. Best 

B. Worst              Page 14 

C. Somewhat bad 

D. Average 

 

Question No:182                     (Marks:1)                      Vu-Topper RM 

_________ is not useful measure of central tendency of given input set 

especially when the distribution of values is highly skewed. 

A. Mean 

B. Mode 

C. Average 

D. Median         Page 34 

 

Question No:183                     (Marks:1)                      Vu-Topper RM 

In asymptotical analysis of n(n-3) and 4n*n, as n becomes large, the 

dominant (fastest growing) term is some constant times _______. 

A. n+1 

B. n-1 

C. n 

D. n*n                     Page 23 

 

Question No:184                     (Marks:1)                      Vu-Topper RM 

In addition to passing in the array itself to Merge Sort algorithm, we 

will pass in other arguments which are indices. 

A. Three 

B. Two 

C. Four 

D. Five 

 

Question No:185                     (Marks:1)                      Vu-Topper RM 

In 2d-maximal problem, a point is said to be if it is not dominated by 

any other point in that space. 

A. Member 

B. Minimal 
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C. Maximal 

D. Joint 

 

Question No:186                     (Marks:1)                      Vu-Topper RM 

Counting sort assumes that the numbers to be sorted are in the range__. 

A. K to n where n is large 

B. K to n where k is small 

C. 1 to k where k is small 

D. k to n where n is small 

 

Question No:187                     (Marks:1)                      Vu-Topper RM 

Insertion sort is an efficient algorithm for sorting a _________ number 

of elements 

A. Small 

B. Large 

C. Extra large 

D. Medium 

 

Question No:188                     (Marks:1)                      Vu-Topper RM 

If the indices passed to merge sort algorithm are _________ then this 

means that there is only one element to sort. 

A. Small                                Page 28 

B. Large 

C. Equal 

D. Not Equal 

 

Question No:189                     (Marks:1)                      Vu-Topper RM 

In Knapsack Problem, each item must be entirely accepted or rejected, 

is called ______ problem. 

A. Linear 

B. Fractional 

C. 0-1 

D. Optimal 

 

Question No:190                     (Marks:1)                      Vu-Topper RM 

If the time complexity of an algorithm is O(n). then it is called _______ 

time complexity. 

A. Linear         

B. Constant 

C. Average 

D. Exponential 

 

Question No:191                     (Marks:1)                      Vu-Topper RM 

In the case of _____ analysis does not depend upon on the distribution 

of input. 
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A. Merge sort 

B. Insertion sort 

C. Quick Sort 

D. Heap sort 

 

Question No:192                     (Marks:1)                      Vu-Topper RM 

We can use the ___________ Property to devise a recursive formulation 

of the edit distance problem. 

A. Small substructure 

B. Algorithmic 

C. Real 

D. Optimal substructure                         Page 78 

 

Question No:193                     (Marks:1)                      Vu-Topper RM 

The following sequence is called ____________ 

1,2,3,5,8,13,21,34,55,….. 

A. Fibonacci sequence                   Page 73 

B. Optimal sequence 

C. Optimize Sequence 

D. Overlapping sequence 

 

Question No:194                     (Marks:1)                      Vu-Topper RM 

Which one sorting algorithm is best suited to sort an array of 2 million 

elements? 

A. Insert sort 

B. Ridx Sort                  Page 71 

C. Merge sort 

D. Quick sort 

 

Question No:195                     (Marks:1)                      Vu-Topper RM 

We can improve the performance of quick sort if we could be able to_. 

A. Select two or more pivots                               Page 34 

B. Skip any sub-array completely 

C. Skit Input elements somehow 

D. Eliminate recursive calls 

 

Question No:196                     (Marks:1)                      Vu-Topper RM 

The problem with the brute-force algorithm is that is uses ________ in 

pruning out de 

A. Worst-case time 

B. No intelligence                                Page 18 

C. Outside looping 

D. Artificial intelligence 
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Question No:197                     (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm. Heapify procedure is ________ in nature. 

A. Recursive 

B. Non-Recursive                         Page 43 

C. Fast 

D. Slow 

 

Question No:198                     (Marks:1)                      Vu-Topper RM 

An algorithm is said to be correct if for every ______ instance, it halts 

with the correct ______. 

A. Input, Output                       Page 13 

B. Design, Analysis 

C. Value, Key 

D. Key, Analysis 

 

Question No:199                     (Marks:1)                      Vu-Topper RM 

If we have an equation 8n2+7f*n + 5f + 6 then is large, ________ term 

will be muchxxxxxxxthe n term and will dominate the running time. 

A. f g (n) 

B. g (n) * 2 

C. n * 2                  Page 23 

D. f (n) 

 

Question No:200                     (Marks:1)                      Vu-Topper RM 

For quick sort algorithm. Partitioning takes theta ________. 

A. (n) 

B. log(n) 

C. n log (n) 

D. n2log (n) 

 

Question No:201                     (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm, the maximum levels an element can move 

upward is_______ 

A. Theta (log n)                         Page 43 

B. Big-ch (log n) 

C. Omega (log n) 

D. 0 (1) i.e. Constant time 

 

Question No:202                     (Marks:1)                      Vu-Topper RM 

Which process is used for avoiding unnecessary repetitions and looking 

them up again if we need them later. 

A. Greedy Approach 

B. Memoization                      Page 74 

C. Divide and conquer 

D. Recursion 
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Question No:203                     (Marks:1)                      Vu-Topper RM 

The worst-case running time of Quick sort is _________ in order to sort 

an array of n element. 

A. O(n log n)                       Page 49 

B. O(n) 

C. O(n2) 

D. O(log n) 

 

Question No:204                     (Marks:1)                      Vu-Topper RM 

Boolean operation is a _________ operation on an idealized RAM 

model of computation. 

A. Advance 

B. String 

C. Basic 

D. Normal 

 

Question No:205                     (Marks:1)                      Vu-Topper RM 

In chain matrix multiplication, if there are n items, there are ________ 

ways in which outer most pair of parentheses can placed. 

A. n^2 

B. 2n 

C. n+1 

D. n-1                      Page 85 

 

Question No:206                     (Marks:1)                      Vu-Topper RM 

The number of nodes in a complete binary tree of height h is: 

A. (h+1) – 1 

B. (h+1) 

C. 2^(h+1) – 1                             Page 40 

D. ((h+1)^2) – 1 

 

Question No:207                     (Marks:1)                      Vu-Topper RM 

In Sieve Technique, we know the item of interest. 

A. True 

B. False 

 

Question No:208                     (Marks:1)                      Vu-Topper RM 

The Huffman codes provide a method of encoding data inefficiently 

when coded using ASCII standard. 

A. True 

B. False                                        Page 99 
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Question No:209                     (Marks:1)                      Vu-Topper RM 

In Heap Sort algorithm, we build _____ for ascending sort. 

A. Min heap 

B. Max Heap                  Page 41 

C. Both 

D. None of these 

 

Question No:210                     (Marks:1)                      Vu-Topper RM 

Quick sort is a recursive algorithm. 

A. True          

B. False 
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1. The sequence of merge sort algorithm is:  
a. Divide Combine-Conquer  
b. Conquer-Divide-Combine  
c. Divide-Conquer-Combine Page 27  
d. Combine-Divide-Conquer  

2. In ______ Knapsack Problem, limitation is that an item can either 
be put in the bag or not. Fractional items are not allowed.  

a. 0  
b. 1  
c. 0/1 Page 91  
d. Fractional  

3. In Selection algorithm, we assume pivot selection takes theta 
_______ running time.  

a. n Page - 36  
b. n2  
c. n3  
d. log (n)  

4. In Heap Sort algorithm (using max heap), when every time 
maximum elements removed from top ________.  

a. We call merge Sort Algorithm  
b. it becomes Order n2 Algorithm  
c. Divide and Conquer strategy helps us  
d. We are left with a hole Page – 41  

5. If matrix A of dimension p x q is multiply with matrix B of dimension 

q x r, then each entry in resultant matrix takes _______ time. 

a. O (q) Page - 84  
b. O (1)  
c. O (p x q)  
d. O (q x r) 
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6. _________ is a method of solving a problem in which we check all 

possible solutions to the problem to find the solution we need. 
a. Plane-Sweep Algorithm  
b. Sorting Algorithm   
c. Brute-Force Algorithm google  
d. Greedy approach  

7. The worst case running time of Quick sort algorithm _____.  
a. Cannot be quadratic  
b. Is quadratic   
c. ls always Exponential  
d. Is linear  

8. In max heap (for Heap Sort algorithm), when every time maximum 

element is removed from top we replace it with _____ leaf in the tree. 

a. second last  
b. Last Page -41  
c. First  
d. Any  

9. Quick sort algorithm was developed by -  
a. AlferdAho  
b. Sedgewick  
c. John Vincent Atanasoff  
d. Tony Hoare – Google wikipedia  

10. If Matrix-A has dimensions "3x2" and Matrix-B has dimensions 
"2x3", then multiplication of Matrix-A and Matrix-B will result a 
new Matrix-C having dimensions.  

a. 3x2  
b. 2x3  
c. 2x2  
d. 3x3 http://www.calcul.com/show/calculator/matrix-multiplication  

11. For comparison-based sorting algorithms, it is possible to sort 
more efficiently than Omega n log(n) time.  

a. Always  
b. Not P-54 

c. Sometimes  
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d. Sometimes not  
12. Dynamic Programming approach is usually useful in solving 

optimization problems. 
 

a. True   
b. False  

13. In Sorting the key value or attribute_____ from an ordered domain.  
a. Must be page 39  
b. Not always  
c. May be  
d. Occasionally  

14. Result of asymptotical analysis of n(n -3) and 4n*n is that _______  
a. n(n-1) is asymptotically Less  
b. n(n-1) is asymptotically Greater  
c. Both are asymptotically Not equivalent  

d. Both are asymptotically Equivalent page 23  (4n*n= 4n2) 

15. Floor and ceiling are ______ to calculate while analyzing 
algorithms a. Very easy 

 
b. Usually considered difficult P-31  
c. 3rd Option is missing  
d. 4th Option is missing  

16. _____ of reference is an important fact of current processor technology.  
a. Defining  
b. Assigning  
c. Formality  
d. Locality P-8  

17. In max-heap, largest element is stored at root node. Where is 
the smallest element stored?  

a. Right Node  
b. Leaf Node  
c. Middle Node  
d. Left Node 
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18. In average-case time analysis of Quick sort algorithm, the most balanced 

case for partition is when we divide the list of elements into _. 

a. Equal no. of pieces as of input elements  
b. Single piece exactly  
c. Two nearly equal pieces  
d. Three nearly equal pieces  

19. Which of the following is calculated with Big O notation?  
a. Medium bounds   
b. Upper bounds Page - 25  
c. Lower bounds  
d. Both upper and lower bounds  

20. Edit distance algorithm based on ________ strategy  
a. Greedy  
b. Dynamic Programming Page - 81  
c. Divide and Conquer  
d. Searching  

21. In Heapsort Algorithm, total time taken by heapify procedure is ________ 
 

a. O (log n) Page-43  
b. O (log2 n)  
c. O (n log n)  
d. O (n2 log n)  

22. Al-Khwarizmi was a/an _______  
a. Artist  
b. Mathematician P-7  
c. Astronomer  
d. Khalifah     

23. When matrix A of 5x3is multiply with metric B of 3x4 then the 
number of multiplication required is: Not found exactly  

a. 15  
b. 12  
c. 36  
d. 60 Not Found exactly but as per formula at page 84, 
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24. Pseudo code of algorithms are to be read by _______.   
a. People Page -12  
b. RAM  
c. Computer  
d. Compiler  

25. The sieve technique is a special case, where the number of sub-problems is Just  
_________  

a. 1 P-34  
b. 2  
c. 3  
d. 4  

26. When a recursive algorithm revisits the same problem over and over 

again, we say that the optimization problem has ________ sub-problems. 

a. Overlapping – Google Search  
b. Over costing  
c. Optimized  
d. Three  

27. Sieve technique is very important special case of Divide-and-Conquer strategy. 
 

a. True P-34  
b. False  

28. In order to say anything meaningful about our algorithms, it will 
be important for us to settle on a ______.  

a. Java Program  
b. C++ Program  
c. Pseudo program  
d. Mathematical model of computation P-10  

29. Merge sort is based on _______.  
a. Brute-force  
b. Plan-sweep  
c. Axis-sweep  
d. Divide and Conquer P-27 
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30. What time does Merge Sort algorithm take in order to sort an 

array of 'n' numbers?  
a. (n)  
b. (log n)  
c. (n^2)  

 
 

d. (n log n) Google Search 31. In Heap Sort  
31. algorithm, the first step is to ___________.  
a. Call Build-Heap procedure Page - 46  
b. Sort the array in descending order  
c. Call Heapify procedure  
d. Find the number of input elements  

32. The definition of theta-notation relies on proving ________ asymptotic bound.  
a. One  
b. Lower  
c. Upper  
d. Both lower & upper Page - 25  

33. In merge sort algorithm, to merge two lists of size n/2 to a list of size n, takes  
_______ time.  

a. Theta (n) Page - 32  
b. Theta log(n)  
c. Theta log2(n)  
d. Theta n log(n)  

34. We can make _______ recursive calls in Fibonacci Sequence.  
a. Infinite  
b. Finite google  
c. Only one  
d. Zero  

35. Following is NOT the application of Edit Distance problem.  
a. Speech recognition  
b. Spelling Correction  
c. Ascending Sort Page - 76  
d. Computational Molecular Biology 
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36. In plane sweep approach, a vertical line is swept across the 2d-

plane and structure is used for holding the maximal points lying 
to the left of the sweep line.  

a. Array  
b. Queue   
c. Stack Page - 18  
d. Tree  

37. When a heapify procedure is applied to the root node to restore the 
heap, then at each level, the comparison performed takes time: 

a. It will take (log n).  
b. It can not be predicted  
c. It will take O (1). Page - 43  
d. Time will vary according to the nature of input data.  

38. _____ time is the maximum running time over all legal inputs.  
a. Worst-case Page - 13  
b. Average-case  
c. Best-case  
d. Good-case  

39. Efficient algorithm requires less computational...  
a. Memory  
b. Running Time  
c. Memory and Running Time Page - 9  
d. Energy  

40. For average-case time analysis of Quick sort algorithm, Pivot 
selection is on average basis from ______  

a. half of the input values  
b. all possible random values Page - 50  
c. Pivot is input separately  
d. values greater than 5  

41. Selection algorithm takes theta ______  
a. (n2)  
b. (n) Page - 37  
c. log(n)  
d. n log(n) 
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42. Recurrence can be described in terms of a tree.  
a. Yes Page - 31  
b. No  

43. Time complexity of Dynamic Programming based algorithm for 

computing the minimum cost of Chain Matrix Multiplication is ______ 

a. Log n  
b. n  
c. n^2 (n square)  
d. n^3 (n cube) Page -90  

44. The Iteration method is used for ______  
a. Comparing sorting algorithms only  
b. Solving Recurrence relations Page 31  
c. Merging elements in Merge sort  
d. Dividing elements in Merge sort  

45. In 3-Dimensional space, a point P has ______ coordinate(s).  
a. (X, Y)  
b. (X, 0)  
c. (0, Y)  
d. (X,Y, Z)  

46. Chain matrix multiplication problem can be solved through ______ strategy. 
 

a. Dynamic programming Page - 85  
b. Greedy  
c. Divide and conquer  
d. Sorting  

47. Merge sort have running time....running time of Heap sort. Not found exactly  
a. Greater than  
b. Less than Google  
c. Equal to  
d. Different than  

48. Median is not useful measure of central tendency of given input 
set especially when the distribution of values is highly skewed.  

a. True  
b. False Page – 34 
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49. We do not need to mathematically prove that for comparison-

based sorting algorithms always takes Omega nlog (n) time. 
 

a. True Google & VU Tech (pg 46 not very clear)  
b. False  

50. The Omega-notation allows us to state only the asymptotic ______ bounds.  
a. Middle  
b. Lower Page 25  
c. Upper  
d. Both lower & upper  

51. Both lower & upperSorting can be in ________  
a. Increasing order only  
b. Decreasing order only  
c. Both Increasing and Decreasing order  GOOGLR Search 
d. Random order  

52. Radix sort performs sorting the numbers _______ digit (s) at a time.  

a. One Page - 71  
b. Two  
c. Three  
d. All  

53. Quicksort is a/an ______ and ________ sorting algorithm.  
a. Not in place, not stable one  
b. In place , not stable one Page - 54  
c. In place , stable one  
d. Not in place , stable one  

54. Consider three matrices X,Y,Z of dimensions 1x2, 2x3,3x4 
respectively. The number of multiplications of (XY) Z is: 

 
a. 18 As per lecture slides  
b. 32  
c. 24  
d. 30  

55. In Fibonacci Sequence, unnecessary repetitions do not exist at all.  
a. True  
b. False Page – 74 
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56. It is not a Fibonacci sequence . 1,1,1,2,3,5,8,13,21,34,55,…..   
a. True Page - 73  
b. False  

57. Heap sort is a/ an ______ and ________ sorting algorithem.  
a. Not in place, not stable one  
b. In place , not stable one Page - 54  
c. In place , stable one  
d. Not in place , stable one  

58. Identify the True Statement  
a. The knapsack problem does not belong to the domain of 

optimization problems.  
b. The knapsack problem belongs to the domain of optimization  

problems. Page - 91  
c. The Knapsack problem cannot be solved by 

using dynamic programming  
d. The knapsack problem is optimally solved by using 

brute force algorithm.  
59. In Dynamic Programming, our approach is to _________  

a. Develop the solution in a top-down fashion  
b. Express the problem non-recursively  
c. Build the solution in a bottom-up fashion Page - 75  
d. Input several sub-problems simultaneously  

60. Counting sort is suitable to sort the elements in range 1 to K;  
a. K is large  
b. K is small Page - 57  
c. K may be large or small  
d. None  

61. We can multiply two matrices A and B only when they are 
compatible which means  

a. Number of columns in A must be equal to number of rows in B.  
it seems Correct as per page 84 

 
 b. Number of rows and columns do not matter 
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c. Number of columns in A must be equal to number of columns in B  
d. Number of rows in A must be equal to number of rows in B  

62. Matrix multiplication is a (n) ________ operation.  
a. Commutative   
b. Associative Page 85  
c. Neither commutative nor associative  
d. Commutative but not associative  

63. In Dynamic Programming approach, solution is modified / changed  
a. Always once  
b. At each stage google and wikipedia  
c. Only for specific problems  
d. At 4th stage only 

64. In Knapsack problem, the goal is to put items in the Knapsack such that 

the value of the items is __________ subject to weight limit of knapsack. 

a. Minimized  
b. Decreased  
c. Maximized Page - 91  
d. None of the given options  

65. An in-place sorting algorithm is one that ________ uses 
additional array for storage.  

a. Always  
b. Permanently  
c. Does not Page - 54  
d. Sometime  

66. Memoization is a part of Dynamic Programming Strategy.  
a. True Page - 74  
b. False  

67. If matrix A of dimension 2x4 is multiply with matrix B of dimension 4x3, then 
 

the dimension of resultant matrix is Not found exactly  
a. 2x4  
b. 4x3  
c. 3x4  
d. 2x3 It seems correct as per second last Para of page 84 
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68. In Dynamic Programming approach, we do not store the solution 

to each sub-problem in case if it reappears.  
a. True   
b. False Page - 75  

69. Dynamic Programming is a problem-solving approach in which___  
a. Problem is solved in Zero time  
b. Solution is developed only at final stage  
c. Both are correct  
d. Both are incorrect google  

70. In Fibonacci sequence, each term is calculated by____ previous__ terms.  
a. Subtracting, Two  
b. Adding, Three  
c. Adding, Two Page - 73  
d. Multiplying, Two  

71. Selection sort is not an in-place sorting algorithm.  
a. True Page - 54  
b. False  

72. If there are θ (n2) entries in edit distance matrix then the total running time is:  
a. θ (n)  
b. θ (1)  

c. θ (n2) Page – 84 

d. θ (n logn)  
73. The only way to convert a string of i characters into the empty 

string is with i deletions, represented as  
a. E(0.j) =j  
b. E(i.j) = 1  
c. E(0.i) = j  
d. E (i.0)=I Page - 78  

74. Dynamic programming formulation of the matrix chain multiplication 
problem will store the solutions of each sub problem in an 

a. Array  
b. Table Page - 86  
c. Variable  
d. class 



 
AL-JUNAID TECH INSTITUTE 

 

 
75. We can use the optimal substructure property to devise a 

formulation of the edit distance problem.  
a. Selective  
b. Optimum  
c. Iterative   
d. Recursive Page - 78  

76. Sorting is performed on the basis of ___________.  
a. Computational resources  
b. Asymptotic notation  
c. Summation  
d. Some key value of attribute page- 39  

77. In Heap Sort algorithm, we call Build-heap procedure ____________.  
a. Only once page 46  
b. Twice  
c. Thrice  
d. As many times as we need  

78. Radix sort is not a non-comparative integer sorting algorithm.  
a. True Google Search  
b. False  

79. In the statement “output P[1].x, P[1].y”, the number of times 
elements of P are accessed is _______.  

a. 1  
b. 2 page 14  
c. 3  
d. 4  

80. The main purpose of mathematical analysis is measuring the 
______ required by the algorithm.  

a. Space  
b. Execution time P-13  
c. Inputs & outputs  
d. Execution time and memory 
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81. _______ provides us more accurate result when input values are 

not closer with each other  
a. Average   
b. Median P-34  
c. Mode  
d. Mean  

82. The process of ______ ends when you are left with such tiny 
pieces remaining that it is trivial to solve them.  

a. Brute-force  
b. Plan-sweep  
c. Divide and Conquer P-27  
d. Axis-sweep  

83. __________ overcomes the limitations of _______ by 
working as per positional notations of numbers.  

a. Counting sort, Radix sort  
b. Radix sort, Counting sort P-71  

84. Memorization is a part of Dynamic Programming strategy.  
a. True P-74  
b. False  

85. Rank of an element can be defined as ___________.  
a. One minus the number of elements that are smaller  
b. Two plus the number of elements that are greater  
c. One plus the number of elements that are smaller P-34  
d. Two minus the number of elements that are smaller  

86. If the time complexity of an algorithm is given by O (1), 
then its time complexity would be  

a. Polynomial  
b. Exponential  
c. Constant - Wikipedia  
d. Average  

87. Quick sort is a recursive algorithm. 
 
 

a. True   Wikipedia ; Google 
 b. False 
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88. The asymptotic growth of n(n+1)/2 is:  
a. O(n2)   As the n^2 term has the largest contribution, the Big-O complexity is O(n^2) 
b. O(n)  
c. O(n+2)  
d. O(n log n)  

89. Approach of solving geometric problems by sweeping a line 
across the plane is called _____ sweep.  

a. Line   
b. Plane Page 18  
c. Cube  
d. Box  

90. As per algorithm of Dynamic Programing, we need to store  
a. First sub-problem only  
b. Best solution only  
c. Intermediate sub-problems Pg:75  
d. Final solution only  

91. In Sieve technique, we solve the problem  
a. In recursive manner Pg:34  
b. Non recursively  
c. Using Merge Sort algorithm  
d. Using Brute force technique  

92. One of the limitation in 0/1 knapsack is that an item can either be 
________ in the bag or not.  

a. Use  
b. Put Pg:91  
c. Move  
d. Store  

93. Which one is not passed as parameter in Quick sort algorithm?  
a. End of the array  
b. Middle of the array  
c. Array (containing input elements) Google  
d. Start of the array 
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94. In the analysis of Selection algorithm, we get the convergent _________  

a. Harmonic  
b. Linear  
c. Arithmetic   
d. Geometric Pg:37  

95. A Random Access Machine (RAM)is an idealized machine 
withrandom access memory. 

 
a. Infinite large Pg:10  
b. 512 MB  
c. 256 MB  
d. 2 GBs  

96. While analyzing Selection algorithm, we make a number of 
passes, in fact it could be as many as  

a. n(n+1)  
b. log(n) Pg:37  
c. n/3  
d. n/4  

97. In Random Access Machine (RAM), instructions are executed in  
a. Parallel  
b. Batch  
c. One by One Pg:10  
d. Multiple times  

98. In selection problem, the rank of an element will be its ________ position  
a. First  
b. final Pg:34  
c. Second last  
d. Last  

99. The worst-case running time of Merge sort is _____ in order to 
sort an array of n elements.  

a. O(log n)  
b. O(n)  
c. O(n log n) page 40 and google  
d. O(n) 
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100. f(n) and g(n) are asymptotically equivalent. This means 

that they have essentially the same ______.  
a. Results  
b. Variables  
c. Size   
d. Growth rates P:23  

101. An algorithm is a mathematical entity. Which is independent of _______.  
a. Programming language  
b. Machine and Programming language  
c. Compiler and Programming language  
d. Programming language Compiler and Machine P:07  

102. In Quick sort algorithm, Pivots form ___  
a. Stack  
b. Queue  
c. Binary Search Tree P:49  
d. Graph  

103. Counting sort is suitable for sorting the elements within range 1 to P. where  
a. P is large  
b. P is small P-57  
c. P is very large  
d. P is undetermined  

104. In asymptotical analysis of n'(5 2)-3, as n becomes large, 
the dominant (fastest growing) term is some constant times  

a. n_1  
b. n  
c. n+1  
d. n*n P-23  

105. ___ Items are not allowed in the 0/1 
knapsack. a. Lighter 

 
b. Fractional P-91  
c. Whole  
d. Weighty 
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106. Fibonacci Sequence was named on ______, a famous 

mathematician in 12th Century.  
a. Fred Brooks  
b. Grady Booch   
c. Leonardo Pisano P-73  
d. Edgar F. Codd  

107. In Heap Sort algorithm, we build _____ for ascending sort.  
a. Max heap P-41  
b. Min heap  

108. Bubble sort is not an in-place sorting algorithm.  
a. True  
b. False P-54  

109. In partition algorithm, the subarray ______ has elements 
which are greater than pivot element x.  

a. A[p...r]  
b. A[p...q-1]  
c. A[q]  
d. A[q+1..r] P-46  

110. In Heap Sort algorithm, if heap property is violated  
a. We call Build heap procedure P-43  
b. We call Heapify procedure  
c. We ignore  
d. Heap property can never be violated  

111. ______ is not a characteristic of Random Access Machine.  
a. Single-Processor P-10  
b. Assigning a value to a variable  
c. Locality of reference  
d. Executing an arithmetic instruction  

112. The only way to convert an empty string into a sting of j 
characters is by doing j insertions, represented as ______  

a. E(i,j) = 1  
b. E(I,0) = I  
c. E(0,j) = j page 78  
d. E(1,j)= j 
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113. In Selection problem, the Sieve technique works in __________.  
a. Non-recursive manner  
b. Constant time  
c. Phases page 34  
d. One complete go  

114. Algorithm is a sequence of computational steps that ---- 
the input into output.  

a. Merge  
b. Assign  
c. Transform page 7  
d. Integrate  

115. If pj dominates pi and pi dominates ph then pj also dominates 
ph, it means dominance relation is 

 
a. Transitive page 18  
b. Non Transitive  
c. Equation  
d. Symbolic  

116. To find maximal points in brute-force algorithm each point of 
the space is compared against ______ of that space.  

a. One other point  
b. All other points page 11  
c. Few other points  
d. Most of the other points  

117. In the following code the statement “cout<<j;”executes ----
----- times. for (j=1; j<=5; j = j+2)  

cout<<j;  
a. 5 times  
b. 2 times  
c. 3 times  
d. 0 times 
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118. In merge sort algorithm, we split the array around the 

______ index q. a. Entring 
 

b. Mid page 17  
c. Exiting  
d. Summing  

119. In Selection problem, the Sieve technique _________.  
a. Add some more input items each time  
b. Do not work recursively  
c. Do not uses Divide and Conquer approach  
d. Eliminates undesired data items each time  

120. Consider three matrices X, Y, Z of dimensions 1 x 2, 2 x 3, 

3 x 4 respectively. The number of multiplications of X(YZ) is . 

a. 16  
b. 32  
c. 26  
d. 32 page 84  

121. In Heap Sort algorithm, the total running time for Heapify procedure is  
_______  

a. Theta (log n)  
b. Order (log n)  
c. Omega (log n)  
d. O(1) i.e. Constant time  

122. The sieve technique works where we have to find_______ 
items(s) from a large input. 

 
a. Single page 34  
b. Two  
c. Three  
d. Similar  

123. In Dynamic Programming based solution of Knapsack Problem, 
if we decide to take an object i , then we gain______  

a. W(Total Weight of Knapsack)  
b. V (Total Value of all items)  
c. vi (Value of object i) page 93  
d. Nome of the given option 
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124. While Sorting, the order domain means for any two input elements x and y  

_______ satisfies only.   
a. x < y page 39  
b. x > y  
c. x = y  
d. All of the above  

125. For solving Selection problem, we introduced Sieve technique due to  
_______  

a. Using Decrease and Conquer strategy page 34  
b. Avoiding to sort all input data  
c. Eliminating Rank of an element  
d. Using Brute-force approach  

126. ________ is one of the few problems, where provable lower 
bounds exist on how fast we can sort.  

a. Searching  
b. Sorting page 38  
c. Both Searching & sorting  
d. Growing  

127. In plane sweep approach, a vertical line is swept across 
the 2d-plane from_____.  

a. Right to Left  
b. Left to Right page 18  
c. Top to Bottom  
d. Bottom to top  

128. In generating Fibonacci sequence, we can avoid unnecessary repetitions by  
_____ process.  

a. Tokenization  
b. Memorization page 43  
c. Randomization  
d. Memorization  

129. For _________ values of n, any algorithm is fast enough.  
a. Small page 14  
b. Medium  
c. Large  
d. Infinity 
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130. Dynamic programming comprises of _______.  
a. Recursion only  
b. Repetition only  
c. Recursion with Repetition   
d. No Repetition but Recursion page 75  

131. The function f(n)=n(logn+1)/2 is asymptotically equalient t nlog n :Here Lower 

Bound means function f(n) grows asymptotically at __ as fast as nlog n. 

a. Least page 23  
b. Normal  
c. Most  
d. At  

132. Counting sort has time complexity.  
a. O(n+k)  
b. O(n) page 58  
c. O(k)  
d. O(nlogn)  

133. Due to left complete nature of binary tree, the heap can be stored in  
a. Array page 40  
b. Structures  
c. Link List  
d. Stack  

134. Single item from a larger set of ________.  
a. Constant  
b. Pointers  
c. Phases  
d. n items page 34  

135. In the clique cover problem, for two vertices to be in the same 
group, they must be ______ each other.  

a. Apart from  
b. Far from  
c. Near to  
d. Adjacent to page 76 
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136. How much time merge sort takes for an array of numbers?  
a. T(n^2)  
b. T(n)  
c. T(log n)   
d. T(n log n) page 40  

137. In in-place sorting algorithm is one that uses arrays for storage.  
a. No additional array page 54  
b. An additional array  
c. Both of above may be true according to algorithm  
d. More than 3 arrays of one dimension  

138. Brute-force algorithm for 2D-Maxima is operated by comparing ______  
pairs of points.  

a. Two  
b. Some  
c. Most  
d. All page 18  

139. While Sorting, the ordered domain means for any two input 
elements x and y ____ satisfies only.  

a. x > y  
b. x < y  
c. x = y  
d. All of the above page 38  

140. Quick sort is.  
a. Stable & in place  
b. Not stable but in place page 54  
c. Stable but not in place  
d. Some time stable & some times in place  

141. Which may be a stable sort?  
a. Merger  
b. Insertion  
c. Both above page 54  
d. None of the above 
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142. For the Sieve Technique we take time.   
a. T(nk) page 34  
b. IT(n / 3)  
c. n^2  
d. n/3  

143. Continuation sort is suitable to sort the elements in range 1 to k.  
a. K is Large  
b. K is not known  
c. K may be small or large  
d. K is small page 54  

144. Asymptotic growth rate of the function is taken over ______ 
case running time. .  

a. Best  
b. Worst page 14  
c. Average  
d. Normal  

145. The sieve technique is a special case, where the number of 
sub problems is just.  

a. 5  
b. Many  
c. 1 page 34  
d. Few  

146. In Quick sort, we don’t have the control over the sizes of recursive calls. 
 

a. True page 49  
b. False  
c. Less information to decide  
d. Ether true or false  

147. Before sweeping a vertical line in plane sweep approach, in start sorting 

of the points is done in increasing order of their _____ coordinates. . 

a. X page 18  
b. Y  
c. Z  
d. X , Y 
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148. Random access machine or RAM is a/an.  
a. Machine build by Al-Khwarizmi  
b. Mechanical machine   
c. Mathematical model page 10  
d. Electronics machine  

149. The Huffman codes provide a method of encoding data 
inefficiently when coded using ASCII standard.  

a. True  
b. False page 99  

150. A heap is a left-complete binary tree that confirms to the ________.  
a. increasing order only  
b. decreasing order only  
c. heap order page 40  
d. log n order  

151. If we associate (x, y) integers pair to cars where x is the speed of the car and 

y is the negation of the price. High y value for a car means a ________ car. 

a. Fast  
b. Slow  
c. Expensive  
d. Cheap  

152. Which one of the following sorting algorithms is the fastest?  
a. Merge sort  
b. Quick sort  
c. Insertion sort  
d. Heap sort  

153. Quick sort algorithm divide the entire array into ________ sub arrays.  
a. 2  
b. 3  
c. 4  
d. 5  

154. In brute force algorithm, we measure running time T(n) based on ________.  
a. Average-case time and best-case time  
b. Worst-case time and average-case time page 46  
c. Worst-case time and best-case time  
d. Best-case time and staring-case time 
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155. For 2D Maxima problem. Plane Sweep algorithm first of all _________.  

a. Sorts all points  
b. Delete some points  
c. Output the elements  
d. Pushes all points on stack  

156. There are ________ entries in the Edit Distance Matrix  
a. ϴ (n)   
b. ϴ (n2) page 84  
c. ϴ (n+2)  
d. ϴ (n + 100)  

157. Which symbol is used for Omega notation?  
a. (O)  
b. (ϴ)  
c. (Ω)  
d. (@)  

158. Selection sort is a ______ sorting algorithm  
a. In-place page 54  
b. Not In-Place  
c. Stable  
d. in-partition  

159. In Dynamic Programming based solution of knapsack problem, 
to compute entries of 'V', we will imply a(n) ______ approach.  

a. Subjective  
b. Inductive  
c. Brute Force  
d. Combination  

160. We do not need to prove comparison-based sorting 

algorithms by mathematically. It always takes _________ time. 

a. Big Oh nlog(n)  
b. Omega nlog(n)  NOT SURE  
c. Omega n(n^2)  
d. Theta nlog(n) 
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161. Merge sort is a/an _______ and ________ sorting algorithm  
a. Not in-place, not stable one  
b. In-place, not stable one  
c. In-place, stable one   
d. Not in-place, stable one page 54  

162. Cubic function will ________ a quadratic function.  
a. Prove  
b. be equal to  
c. overtake Page 25  
d. find  

163. Insertion sort is a _________ sorting algorithm  
a. Unstable  
b. In-place Page 54  
c. Not In-Place  
d. in-partition  

164. To check whether a function grows faster or slower than the other 

function, we use some asymptotic notations, which is ________. 

a. Big-oh notation  
b. Theta notation  
c. Omega notation  
d. All of the given  

165. Asymptotic growth of 8n^2 + 2n – 3 is:  
a. Θ(n^2 + n)  
b. Θ (n^2) page 14  
c. Θ(8n^2)  
d. Θ(8n^2 + 2n)  

166. In the analysis of algorithms, _________ plays an important role.  
a. text analysis  
b. time  
c. growth rate  
d. money 
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167. In inductive approach of knapsack problem, we consider 2 cases, _______  

Or ________.  
a. Median, Mode  
b. Recursive, Iterative   
c. Leave object, Take object page 93  
d. Sequentially. Parallel  

168. Random Access Machine (RAM) can execute _________ instructions  
a. only logical  
b. parallel  
c. only arithmetic  
d. logical and arithmetic  

169. Using _______ algorithm, efficiency is not given much importance  
a. Greedy  
b. Merge sort  
c. Processing as there is no algorithm by this name  
d. Brute Force  

170. Bubble sort takes theta _________ in the worst case  
a. (n2) page 39  
b. (n)  
c. log(n)  
d. nlog(n)  

171. If matrix A of dimension p × q is multiply with matrix B of 
dimension q × r, then dimension of resultant matrix is:  

a. p × q  
b. p × r page 84  
c. q × r  
d. r × p 

 
172. Dynamic Programing algorithms often use some kind of 

________ to store the results of intermediate sub-problems  
a. table (Page 75)  
b. variable  
c. stack  
d. loop 
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173. ________________ is in-place sorting algorithm.  
a. Bubble sort (Page 54)   
b. Merge sort  
c. Linear search  
d. Binary Search  

174. Which one of the following problems can be solved using dynamic problem?  
a. Bubble sort problem  
b. Matrix chain multiplication problem page 85  
c. Greedy search problem  
d. Fractional knapsack problem  

175. In chain matrix multiplication, solutions of the sub-problems are stored in a  
_________.  

a. Array  
b. Table page 86  
c. Tree  
d. Link list  

176. What is the average running time of a quick sort algorithm?  
a. O(n^2)  
b. O(n)  
c. O(n log n) (Page 49)  
d. O(log n)  

177. Sorting Algorithms having O _______ running time are 
considered to be slow ones.  

a. (n)  
b. (n^2) (Page 39)  
c. (nlog(n))  
d. (log(n))  

178. While solving Selection problem, in Sieve technique we partition input data  
________  

a. In increasing order  
b. In decreasing order  
c. According to Pivot  
d. Randomly 
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179. ________ is the process of avoiding unnecessary repetitions 

by writing down the results of recursive calls and looking them 
up again if we need them later.  

a. Loop   
b. Memoization page 74  
c. Recursion  
d. Function  

180. In average-case time the probability of seeing input is denoted by _______.  
a. p{I}  
b. p[I]  
c. p<i>  
d. p(i) page 13  

181. While applying the Sieve technique to selection sort, how to 
choose a pivot element.  

a. Through mean  
b. Linear  
c. Randomly page 35  
d. Sequentially  

182. Number of _______ of the pseudo code are counted to measure 
the running time.  

a. Inputs  
b. Outputs  
c. Steps page 13  
d. Pages  

183. Developing a dynamic programming algorithm generally involves ______  
separate steps.  

a. One  
b. Two page 75  
c. Three  
d. Four  

184. 8n^2+2n+3 will exceed c28(n), no matter how large we make _____.  
a. n  
b. 2n  
c. c2 page 25  
d. this quadratic equation 
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185. The running time of quick sort algorithm_________.  
a. Is impossible to compute  
b. Has nothing to do with pivot selection  
c. Is Random upon each execution   
d. Greatly influenced by the selection of pivot page 49  

186. _________ involves breaking up the problem into sub problems 

whose solutions can be combined to solve the global problem. 

a. Complexity Theory  
b. Dynamic programming solution  
c. Divide and Conquer Strategy page 34  
d. Greedy Algorithms  

187. In _____________ we have to find rank of an element from given input.  
a. Merge sort algorithm  
b. Selection problem page 34  
c. Brute force technique  
d. Plane Sweep algorithm  

188. How many steps are involved to design the dynamic programming strategy?  
a. 2  
b. 3  
c. 1  
d. 4 page 92  

189. In Bucket sort, if there are duplicates then each bin can be 
replaced by a a. Stack 

 
b. Linked list page 69  
c. Hash table  
d. Heap  

190. In merge sort algorithm, we split the array ______ to find index q.  
a. from start  
b. midway page 28  
c. from end  
d. both from start or end 
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191. Find the maximum value of the items which can carry 

using knapsack Knapsack weight capacity = 50.  
Item  Weight Value  
11070  
22020  
33080  
470  200  
a. 280  
b. 100  
c. 90  
d. 200  

192. In 2-d maxima problem a point p is said to be dominated by point q if  
_________.  

a. p.x <= q.x   
b. p.x <= q.x and p.y <= q.y page 17  
c. p.y <= q.y  
d. p.x >= q.x and p.y >=q.y  

193. Sorting can be in ______________.  
a. Increasing order only  
b. Decreasing order only  
c. Both increasing and decreasing order  
d. Random order  

194. Recurrence can be described in terms of _______________.  
a. Array  
b. Linear  
c. Tree page 31  
d. Graph  

195. The brute-force algorithm for 2D-Maxima runs in order O(__) time.  
a. n  
b. n(log n)  
c. n*n page 18  
d. n3 
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196. In plane sweep approach of solving geometric problems, a 

_________ is swept across the plane. 
 

a. Line page 18  
b. Plane  
c. Cube  
d. Box  

197. Which of the following is calculated with Big Omega notation?  
a. Medium bounds  
b. Upper bounds  
c. Lower bounds Page - 25  
d. Both upper and lower bounds  

198. _________ is always based on divide and conquer strategy.  
a. Bubble sort  
b. Selection sort  
c. Pigeon sort  
d. Quick sort page 46  

199. If a matrix has three rows and two columns, then dimensions 
of matrix will be:  

a. 3x2  
b. 2x3  
c. 3x3  
d. 2x2  

200. Asymptotic notations are used to describe _______ of an algorithm.  
a. Length  
b. running time google  
c. size  
d. compile time  

201. Catalan numbers are related the number of different ______ on ‘n’ nodes.  
a. Arrays  
b. linked lists  
c. binary trees page 85  
d. functions 
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202. Applying the sieve technique to selection problem, ________ 

element is picked from array.  
a. Output  
b. Total  
c. Input   
d. Pivot page 35 

 
203. Dynamic Programming approach is usually useful in solving _______  

problems.  
a. Normal  
b. Optimization google  
c. Array  
d. Loop  

204. In recursive formulation of knapsack 
Problem: V [0, j] = ________ for j>=0  
a. -1  
b. 0 page 93  
c. 1  
d. 2  

205. ________ is a linear time sorting algorithm.  
a. Merge sort  
b. Radix sort page 71  
c. Quick sort  
d. Bubble sort  

206. Quick sort is one of the _____ sorting algorithm.  
a. Fastest page 19  
b. Slowest  
c. Major  
d. Average  

207. The time assumed for each basic operation to execute on 
RAM model of computation is _____.  

a. Infinite  
b. Continuous  
c. Constant page 10  
d. Variable 
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208. In Sieve Technique, we know the item of 
interest. a. True  
b. False page 34 

 
209. While analyzing algorithms, _______ and _______ usually 

considered difficult to calculate.  
a. Finite, Infinite  
b. Floor, ceiling google  
c. Row, Column  
d. Graph, Tree  

210. While analysis of the brute-force maxima algorithm, an array 
sorted in the reverse order is the type of _________ case input.  

a. Best  
b. Worst page 14  
c. Somewhat bad  
d. Average  

211. _________ is not useful measure of central tendency of given 

input set especially when the distribution of values is highly skewed. 

a. Mean  
b. Mode  
c. Average  
d. Median page 34  

212. In asymptotical analysis of n(n-3) and 4n*n, as n becomes large, 

the dominant (fastest growing) term is some constant times _______. 

a. n+1  
b. n-1  
c. n  
d. n*n page 23  

213. In addition to passing in the array itself to Merge Sort 
algorithm, we will pass in other arguments which are indices. 

 
a. Two P-38  
b. Three  
c. Four  
d. Five 
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214. In 2d-maximal problem, a point is said to be if it is not 

dominated by any other point in that space.  
a. Member  
b. Minimal   
c. Maximal P-11  
d. Joint  

215. Counting sort assumes that the numbers to be sorted are in the range  
________.  

a. K to n where n is large  
b. 1 to k where k is small (P-57)  
c. K to n where k is small  
d. k to n where n is small  

216. Insertion sort is an efficient algorithm for sorting a 
__________ number of elements 

 
a. Large P-39  
b. Small  
c. Extra large  
d. Medium  

217. If the indices passed to merge sort algorithm are _________ 
then this means that there is only one element to sort. 

 
a. Small page 28  
b. Large  
c. Equal  
d. Not Equal  

218. In Knapsack Problem, each item must be entirely accepted 
or rejected, is called ______ problem.  

a. Fractional  
b. 0-1 P-92  
c. Linear  
d. Optimal 
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219. If the time complexity of an algorithm is O(n). then it is called 

_______ time complexity. 
 

a. Linear Wikipedia  
b. Constant  
c. Average  
d. Exponential  

220. In the case of _________ analysis does not depend upon on 
the distribution of input.  

a. Merge sort  
b. Quick sort P-50  
c. Insertion sort  
d. Heap sort  

221. We can use the ___________ Property to devise a recursive 
formulation of the edit distance problem.  

a. Small substructure  
b. Algorithmic  
c. Real  
d. Optimal substructure page 78  

222. The following sequence is called ____________  
1,2,3,5,8,13,21,34,55,….. 

a. Optimize sequence 

b. Fibonacci sequence page 73  
c. Optimal sequence  
d. Overlapping sequence  

223. Which one sorting algorithm is best suited to sort an array 
of 2 million elements?  

a. Bubble sort  
b. Insert sort  
c. Merge sort  
d. Quick sort  
e. Ridx Sort page 71 
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224. We can improve the performance of quick sort if we could 

be able to _,__________.  
a. Skip input elements somehow   
b. Select two or more pivots page 34  
c. Skip any sub-array completely  
d. Eliminate recursive calls  

225. The problem with the brute-force algorithm is that is uses 
________ in pruning out de  

a. Worst-case time  
b. No intelligence page 18  
c. Outside looping  
d. Artificial intelligence  

226. In chain matrix multiplication, the order of the matrices __________.  
a. Can be changed  
b. Can not be changed page 85  
c. is equal  
d. is reverse  

227. In quick sort algorithm, we choose pivot___________.  
a. Always the smallest element  
b. Greater than 5  
c. Randomly page 35  
d. Less than 5  

228. In Heap Sort algorithm. Heapify procedure is ________ in nature.  
a. Recursive  
b. Non-Recursive page 43  
c. Fast  
d. Slow  

229. When matrix A of 5x 3 is multiplied with matrix B of 3 x 4 then 
the number of multiplications required will be ___________.  

a. 15  
b. 12  
c. 36  
d. 60 
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230. An algorithm is said to be correct if for every ______ instance, 

it halts with the correct ______. 
 

a. Input, Output page 13  
b. Design, Analysis  
c. Value, Key  
d. Key, Analysis  

231. In chain matrix multiplication, table is filled _________ 
to find the multiplication of matrix.  

a. row wise  
b. column wise  
c. diagonally  
d. bottom-to-up page 86  

232. If we have an equation 8n2+7f*n + 5f + 6 then is large, ________ term 

will be muchxxxxxxxthe n term and will dominate the running time. 

a. f g (n)  
b. g (n) * 2  
c. n * 2 page 23  
d. f (n)  

233. For quick sort algorithm. Partitioning takes theta ________.  
a. (n)  
b. log(n)  
c. n log (n)  
d. n2log (n)  

234. In Heap Sort algorithm, the maximum levels an element can move upward is  
_______  

a. Theta (log n) page 43  
b. Big-ch (log n)  
c. Omega (log n)  
d. 0 (1) i.e. Constant time  

235. _______ programming is essentially recursion without repetition.  
a. Fast  
b. Dynamic page 75  
c. Array 
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d. n (log n) 

236. In heap sort algorithm, the total running time for heavily 
procedure is _. 

 Big-oh(log n) 

 O (1) i.e.  Constant time 

 Theta (log n) 

 Omega (log n) 
237. Quick sort algorithm is required a lot of comparison in the ____ 
condition. 

 Worse case 

 Best and average case 

 Average case 

 Best case 
238. In heap sort algorithm (using max heap). When every time 
maximum element is removed from top. 

 Divide and conquer strategy helps us 

 We are left with a lot 

 We call merge sort algorithm 

 It becomes order n2 algorithm 
239. In average-case time analysis of quick sort algorithm, 
The most balanced case for partition is where we divide the list of 
element into ________ 

 Three nearly equal pieces 

 Single piece exactly 

 Two nearly piece 

 Equal no. of piece as of input element 
240. Consider three matrices X,Y,Z dimensions 1×2.2×.3×4 
respectively. The number of multiplication of (XYZ) is: 

 32 
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 30 

 24 

 18 
241. Quicksort is a/an _____ and______ sorting algorithm. 

 In-place, not stable one 

 Not in-place, stable one 

 In-place, stable one 

 Not in-place, not stable one 
242. ________items are not allowed in the 0/1 knapack. 

 Lighter 

 Whole 

 Weighty 

 Fractional  
243. The main purpose of mathematical analysis is measuring the 
______ required by the algorithm. 

 Space 

 Execution time and memory 

 Input & output 

 Execution time 
244. Execution time of an algorithm can be measured by __________. 

 Divide and conquer approach 

 Both brute force and divide and conquer approach 

 Mathematical analysis 

 Brute force approach 
245.  Quick sort is based on ________ strategy. 

 Graph theory 

 Divide-and-conquer 

 Dynamic programming 

 Greedy approach 
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246.  A sorting algorithm is called as ______ if duplicate element 
remain in the same relative position after sorting. 

 O(n) algorithm 

 Stable 

 Parallel 

 Complex 
247.  Which one sorting algorithm is best suited to sort an array of 2 
million elements? 

 Insert sort 

 Quick sort 

 Merge sort  

 Bubble sort 
248.  We can use the ___________ property to devise a recursive 
formulation of  the edit distance problem. 

  Algorithm 

 Small substructure 

 Optimal substructure 

 Real 
249.  While sorting. The ordered domain means for any two input 
elements x and y ________ satisfies only. 

 All of the above 

 x > y 

 x < y 

 x = y    
250.  8n2 + 2n -3 will eventually exceed c2*(n) no matter how large 
we make _____. 

 2n 

 n 

 this equation 
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 c2 
251.  ________ is a method of solving a problem in which we check 
all possible solution to the problem to find the solution we need. 

 Sorting algorithm 

 Greedy approach 

 Plane-sweep algorithm 

 Brute-force algorithm 
252. In quick sort algorithm, provost form ________. 

 Graph  

 Stack 

 Binary search tree 

 Queue  
253.  In asymptotical analysis of n(n -3) and 4n*n, as n becomes large, 
the dominant (fastest growing) term is some constant time_______ 

 n +1 

 n*n 

 n 

 n-1 
254.  If Matrix-A  has dimensions “3×2” and Matrix-B has dimensions 
“2×3”, then multiplication of Matrix –A and Matrix-B will result  a 
new Matrix-C having dimensions 

 2×3 

 2×2 

 3×2 

 3×3 
255.  Boolean operation is a ________ operation on an idealized RAM 
model of computation. 

 Advance 

 Normal 
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 Basic 

 Starting 
256.  There are __________ entries in the Edit Distance Matrix. 

 ʘ (𝑛ଶ) 

 ʘ ( n+100) 

 ʘ (n) 

 ʘ (n+2) 
257.  Counting sort is suitable for sorting the elements within range 1 
to P. where__________ 

 P is undetermined 

 P is small 

 P is very large  

 P is large 
258.   Suppose  we have 4 matrices A,B,C,D. what is correct 
expansion of m[1,2] in chain matrix multiplication? 

 m[1,2]  = m[1,1] + m[2,2] +p0 . p1. p3 

 m[1,2]  = m[1,1] + m[2,2] +p0 . p1. p3 

 m[1,2]  = m[1,1] + m[2,2] +p0 . p1. p3 

 m[1,2]  = m[1,1] + m[2,2] +p0 . p1. p3 
259.  Which one is not passed as parameter in Quick Sort algorithm? 

 Array (containing input elements) 

 Middle of the array 

 Start of the array 

 End of the array 
260.  In asymptotical analysis of n*(5+2)-3. As n becomes large, the 
dominant (fastest growing) term is some constant times______ 

 n+1 

 n*n 

 n 
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 n_1 
261.  For ______ values of n, any algorithm is fast enough. 

 Medium  

 Small  

 Infinity 

 Large 
262. Dynamic programming algorithms often use some kind of 
________ to store the result of intermediate sub-problems. 

 Stack 

 Loop 

 Table  

 Variable 
263. In selection problem, the Sieve technique works in______ 

 One complete go 

 Constant time 

 Non-recursive manner 

 Phases  
264. In heap Sort algorithm, the maximum levels an element can move 
upward is ___________. 

 Theta (log n) 

  O (1) i.e. Constant time 

 Omega (log n) 

 Big-oh (log n) 
265. While analysis of the brute-force maxima algorithm, an array 
storted in the reverse order is the type of _________ case input. 

 Worst 

 Best 

 Somewhat 

 Average 
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266. What type of instructions Random Access Machine (RAM) can execute?  
►Algebraic and logic 
 ►Geometric and arithmetic  
►Arithmetic and logic (Page 10) 
►Parallel and recursive 
267. For Chain Matrix Multiplication we can not use divide and conquer approach because, 
►We do not know the optimum k (Page 86) 
►We use divide and conquer for sorting only  
►We can easily perform it in linear time  
►Size of data is not given 
268. What is the total time to heapify? 

 ► Ο(log n) (Page 43)  
 ► Ο(n log n)  
 ► Ο(n2 log n)  
 ► Ο(log2 n) 

269. _______________ is a graphical representation of an algorithm  
 ► notation  
 ► notation  
 ► Flowchart  
 ► Asymptotic notation 

270. A RAM is an idealized machine with ______________ random-access memory.  
 ► 256MB  
 ► 512MB  
 ► an infinitely large (Page 10) 
 ► 100GB 

271. What type of instructions Random Access Machine (RAM) can execute? Choose best 
answer 
 ► Algebraic and logic  
► Geometric and arithmetic  
► Arithmetic and logic  
► Parallel and recursive 
272. What is the solution to the recurrence T(n) = T(n/2)+n .  
► O(logn)  
► O(n) (Page 37)  
► O(nlogn)  
► O(n 2 ) 
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MIDTERM EXAMINATION 

Fall 2011 

CS502- Fundamentals of Algorithms 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Due to left complete nature of binary tree, the heap can be stored in 

 

► Arrays (Page 40) 
► Structures 
► Link Lis 
►Stack 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

What type of instructions Random Access Machine (RAM) can execute? 

 

►Algebraic and logic 

►Geometric and arithmetic 
 

►Arithmetic and logic (Page 10) 

►Parallel and recursive 

https://youtube.com/channel/UCK_anhUkSBSMC_c9rsYtCKQ


 

Question No: 1 ( Marks: 1 ) - Please choose one 

For Chain Matrix Multiplication we can not use divide and conquer approach because, 

 

►We do not know the optimum k (Page 86) 

►We use divide and conquer for sorting only 

►We can easily perform it in linear time 
 

►Size of data is not given 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

What is the total time to heapify? 

 

► Ο(log n) (Page 43) 
► Ο(n log n) 
► Ο(n

2
 log n) 

► Ο(log
2
 n)  

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

word Algorithm comes from the name of the muslim author  ____________ 

 

►Abu Ja’far Mohammad ibn Musa al-Khowarizmi. 

 

Question No: 1 ( Marks: 1 ) - Please choose one al-Khwarizmi‟s 
work was written in a book titled _______________ 

 

►al Kitab al-mukhatasar fi hisab al-jabr wa’l-muqabalah 

 

 

 

 

 



 

MIDTERM EXAMINATION 

Spring 2010 

CS502- Fundamentals of Algorithms 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
Random access machine or RAM is a/an 

 

► Machine build by Al-Khwarizmi 
► Mechanical machine 
► Electronics machine  

► Mathematical model (Page 10) 
 

Question No: 2 ( Marks: 1 ) - Please choose one 

_______________ is a graphical representation of an algorithm 

 

►  notation  

► 


 notation 

► Flowchart   Click here for detail 
► Asymptotic notation 

 

Question No: 3 ( Marks: 1 ) - Please choose one 

A RAM is an idealized machine with ______________ random-access memory. 

 

► 256MB 
► 512MB  

► an infinitely large (Page 10) 
► 100GB  

 

Question No: 4 ( Marks: 1 ) - Please choose one 

What type of instructions Random Access Machine (RAM) can execute? Choose best answer 

 

http://www.eng.iastate.edu/efmd/161algor.htm


► Algebraic and logic 
► Geometric and arithmetic  

► Arithmetic and logic (Rep) 
► Parallel and recursive 

 

 

 

 

Question No: 5 ( Marks: 1 ) - Please choose one 
 

What will be the total number of max comparisons if we run brute-force maxima algorithm with n 

elements? 

► n
2
  

n 

► n 
2
  

► 
n

 (Page 14)  

► n
8
  

 

Question No: 6 ( Marks: 1 ) - Please choose one 
What is the solution to the recurrence T(n) = 
T(n/2)+n . 
 

► O(logn)  

► O(n) (Page 37) 
► O(nlogn) 

► O(n
2
) 

 

Question No: 7 ( Marks: 1 ) - Please choose one 

Consider the following code: 
 

For(j=1; j<n;j++) 

For(k=1; k<15;k++) 

For(l=5; l<n; l++) 

{ 



Do_something_constant(); 

} 

What is the order of execution for this 

code. 

► O(n) 
► O(n

3
) 

► O(n
2
 log n) 

► O(n
2
) 

 

Question No: 8 ( Marks: 1 ) - Please choose one 

What is the total time to heapify? 
 

► Ο(log n) rep 

► Ο(n log n) 
► Ο(n

2
 log n) 

► Ο(log
2
 n)  

 

Question No: 9 ( Marks: 1 ) - Please choose one 

Consider the following Algorithm: 
 

Factorial (n){ 

if (n=1) 

return 1 

else 

return (n * Factorial(n-1)) 

 

Recurrence for the following algorithm is: 

 

► T(n) = T(n-1) +1 
► T(n) = nT(n-1) +1 
► T(n)= T(n-1) +n 
► T(n)=T(n(n-1)) +1 

 

Question No: 10 ( Marks: 1 ) - Please choose one 

When we call heapify then at each level the comparison performed takes time 



 

► It will take Θ (1) (Page 43) 

► Time will vary according to the nature of input data 
► It can not be predicted 
► It will take Θ (log n) 

 

Question No: 11 ( Marks: 1 ) - Please choose one 

In Quick sort, we don‟t have the control over the sizes of recursive calls 

 

► True(Page 40) 
► False 
► Less information to decide 
► Either true or false 

 

Question No: 12 ( Marks: 1 ) - Please choose one Is 
it possible to sort without making comparisons? 
 

► Yes(Page 57) 
► No 

 

Question No: 13 ( Marks: 1 ) - Please choose one 

If there are Θ (n
2
) entries in edit distance matrix then the total running time 

is ►Θ(1) 

► Θ (n
2
) Click here for detail 

► Θ (n)  

► Θ (n log n)  

 

 

 

Question No: 14 ( Marks: 1 ) - Please choose one 

For Chain Matrix Multiplication we can not use divide and conquer approach because, 

 

► We do not know the optimum k (Page 86) 

► We use divide and conquer for sorting only 
► We can easily perform it in linear time 

http://alikhuram.wordpress.com/2013/04/27/dynamic-programming-edit-distance/


► Size of data is not given 
 

Question No: 15 ( Marks: 1 ) - Please choose one 

The Knapsack problem belongs to the domain of _______________ problems. 

 

► Optimization (Page 91) 

► NP Complete 
► Linear Solution 
► Sorting 

 

Question No: 16 ( Marks: 1 ) - Please choose one 
 

Suppose we have three items as shown in the following table, and suppose the capacity of the knapsack 
is 50 i.e. W = 50. 
 

Item Value Weight 

1 60 10 

2 100 20 

3 120 30 

The optimal solution is to pick 

 

► Items 1 and 2 
► Items 1 and 3  

► Items 2 and 3 (correct) 
► None of these  

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 
 

MIDTERM EXAMINATION 

Spring 2010 

CS502- Fundamentals of Algorithms 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

For the Sieve Technique we take time 
 

► T(nk) (Page 34) 

►T(n / 3) 

►n^2 

►n/3 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Sieve Technique applies to problems where we are interested in finding a single item 
 

from a larger set of _____________ 

Select correct option: 

►n items (Page 34) 

►phases 

►pointers 

►constant 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

______________ graphical representation of algorithm. 
 

►asymptotic     



►Flowchart (rep)   

Question No: 1 ( Marks: 1 ) - Please choose one 

who invented the quick sort   

►C.A.R. Hoare  Click here for detail  

Question No: 1 ( Marks: 1 ) - Please choose one 

main elements to a divide-and-conquer 

 

►Divide, conquer, combine (Page 27) 

 

Question No: 1 ( Marks: 1 ) - Please choose one Mergesort 
is a stable algorithm but not an in-place algorithm. 

 

►True (Page 54) 

►false 

 

 

 

 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Counting sort the numbers to be sorted are in the range 1 to k where k is small. 

►True (Page 57) 

►False 

 

 

 

 

 

 

 

 

http://www.cs.auckland.ac.nz/~jmor159/PLDS210/qsort.html


 

 

 

MIDTERM EXAMINATION 

Spring 2007 

CS502- Fundamentals of Algorithms 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Total time for heapify is: 

2 

►Ο (log  n) 

►Ο (n log n) 

2 

►Ο (n  log n) 

►Ο (log n) 

 

 

Rep 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

If an algorithm has a complexity of log 2 n + nlog 2 n + n. we could say that it has complexity 

 

►O(n) 

►O( n log2 n) 

►O(3) 
 

►O( log2 ( log2 n )) 

►O ( log2 n) 

 

Question No: 1 ( Marks: 1 ) - Please choose one In 
RAM model instructions are executed 

 

►One after another (Page 10) 



►Parallel 

►Concurrent 

►Random 

 

 

 

 

 

 



Question No: 1 ( Marks: 1 ) - Please choose one 

In selection algorithm, because we eliminate a constant fraction of the array with each phase, we get the 

 

►Convergent geometric series (Page 37) 

►Divergent geometric series 

►None of these 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Due to left-complete nature of binary tree, heaps can be stored in 

 

►Link list 

►Structure 
 

►Array (Page 40) 

►None of above 

 

 

 

 

CS609- System Programming 

 

Midterm Quizzes (Quiz No.1 & 2) 

 

 

Quiz No.1 (04 – MAY - 2013) 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

The time assumed for each basic operation to execute on RAM model of computation is----- 

 

Infinite 



Continuous 
 

Constant (Page 10) 

Variable 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

If the indices passed to merge sort algorithm are not equal, the algorithm may return immediately. 

 

True 
 

False (Page 28) 

 

Question No: 1 ( Marks: 1 ) - Please choose one Brute-force algorithm 
uses no intelligence in pruning out decisions. 

 

True (Page 18) 

False 
 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

In analysis, the Upper Bound means the function grows asymptotically no faster than its largest term. 

 

True (Page 24) 

False 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

For small values of n, any algorithm is fast enough. Running time does become an issue when n gets large. 

 

True (Page 14) 

Fast 

 

Question No: 1 ( Marks: 1 ) - Please choose one 



The array to be sorted is not passed as argument to the merge sort algorithm. 

 

True 
 

False 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

In simple brute-force algorithm, we give no thought to efficiency. 

 

True 
False 

 

 

(Page 11) 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

The ancient Roman politicians understood an important principle of good algorithm design that is plan-sweep 
algorithm. 

 

True 
 

False (Page 27) [Divide and Conquer] 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

In 2d-space a point is said to be ________if it is not dominated by any other point in that space. 

 

Member 

Minimal 
 

Maximal (Page 11) 

Joint 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

An algorithm is a mathematical entity that is dependent on a specific programming language. 



 

True False 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

The running time of an algorithm would not depend upon the optimization by the compiler but that of an 
implementation of the algorithm would depend on it. 

 

True (Page 13) 

False 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

F (n) and g (n) are asymptotically equivalent. This means that they have essentially the same __________ for 
 

large n. 

 

Results 
 

Variables 

Size 
 

Growth rates 

 

(Page 23) 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

8n2 + 2n - 3 will eventually exceed c2*(n) no matter how large we make c2. 

 

True (Page 25) 

False 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

If we associate (x, y) integers pair to cars where x is the speed of the car and y is the negation of the price. High 

y value for a car means a ________ car. 

Fast 

Slow 



Expensive 
 

Cheap 

 

(Page 11) 

 



 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

The function f(n)= n(logn+1)/2 is asymptotically equivalent to n log n. Here Upper Bound means the 
function f(n) grows asymptotically ____________ faster than n log n. 
 

More 
 

Quiet 

Not (Page 24) 

At least 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

After sorting in merge sort algorithm, merging process is invoked. 
 

Select correct option: 

True (Page 28) 

False 

 

 

 

Question No: 1 (Marks: 1) - Please choose one 

Asymptotic growth rate of the function is taken over_________ case running time. 

Select correct option: 

Best 

Average 

Worst (Page 14) 

Normal 

 

Question No: 1 (Marks: 1) - Please choose one 

In analysis of f (n) =n (n/5) +n-10 log n, f (n) is asymptotically equivalent to ________. 

 

n 
 



2n 

n+1 

n2 (Page 23) 

 

Question No: 1 (Marks: 1 ) - Please choose one 

Algorithm is concerned with.......issues. 

 

Macro 

Micro 

Both Macro & Micro (Page 8) 

Normal 

 

Question No: 1 (Marks: 1) - Please choose one 
 

We cannot make any significant improvement in the running time which is better than that of brute-force 
algorithm. 

 

True 

False (Page 18) 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

In addition to passing in the array itself to Merge Sort algorithm, we will pass in _________other arguments 
 

which are indices. 

 

Two (Page 28) 

Three 

Four 

Five 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
 



Consider the following Algorithm: Fun(n){ if (n=1) return 1 else return (n * Fun(n-1)) } Recurrence for the 
above algorithm is: 
 

 

 

nT(n-1)+1 

2T(n-1)+1 

T(n-1)+cn 
 

T(n-1)+1 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

In analysis, the Lower Bound means the function grows asymptotically at least as fast as its largest term. 

 

True (Page 24) 

False 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Efficient algorithm requires less computational……. 

 

Memory 

Running Time 
 

Memory and Running Time 

Energy 

 

 

 

 

 

(Page 9) 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 



The O-notation is used to state only the asymptotic ________bounds. 

 

Two 

Lower 
 

Upper (Page 25) 

Both lower & upper 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

For the worst-case running time analysis, the nested loop structure containing one “for” and one “while” loop, 
might be expressed as a pair of _________nested summations. 

 

1 

2 (Page 16)  

3  
4  
 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

Before sweeping a vertical line in plane sweep approach, in start sorting of the points is done in increasing 
order of their _______coordinates. 
 

X (Page 18) 

Y 
 

Z 

X & Y 

 

 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Brute-force algorithm for 2D-Maxima is operated by comparing ________ pairs of points. 

 

Two 



Some 

Most 
 

All (Page 18) 

 

Question No: 1 ( Marks: 1 ) - Please choose one 
 

The function f(n)=n(logn+1)/2 is asymptotically equivalent to nlog n. Here Lower Bound means function f(n) 
grows asymptotically at ____________ as fast as nlog n. 

 

Normal 
 

Least (Page 23) 

Most 
 

All 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

The definition of Theta-notation relies on proving ___________asymptotic bound. 

 

One 

Lower 

Upper 
 

Both lower & upper (Page 25) rep 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

In plane sweep approach, a vertical line is swept across the 2d-plane and _______structure is used for holding 
 

the maximal points lying to the left of the sweep line. 

 

Array 

Queue 
 



Stack (Page 18) 

Tree 

 

Question No: 1 ( Marks: 1 ) - Please choose one 

Algorithm analysts know for sure about efficient solutions for NP-complete problems. 
 

Select correct option: 

True 
 

False (Page 9) 

 

 

 

 

 

 

 

 

 

Quiz No.1 (2012) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one The 
number of nodes in a complete binary tree of height h is 

 

2^(h+1) – 1 (Page 40) 

2 * (h+1) – 1 
 

2 * (h+1) 

((h+1) ^ 2) – 1 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The analysis of Selection algorithm shows the total running time is indeed ________in n, 

 

arithmetic 



geometric 
 

linear (Page 37) 

orthogonal 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

A (an) _________ is a left-complete binary tree that conforms to the heap order 

 

heap (Page 40) 

binary tree 

binary search tree 

array 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one Analysis 
of Selection algorithm ends up with, 

 

T(n) (Page 37) 

T(1 / 1 + n) 
 

T(n / 2) 

T((n / 2) + n) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one For the 
sieve technique we solve the problem, 

 

recursively (Page 34) 

mathematically 
 

precisely 

accurately 

 

 

 



 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

A heap is a left-complete binary tree that conforms to the ___________ 

 

increasing order only 

decreasing order only 
 

heap order (Page 40) 

(log n) order 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one In which 
order we can sort? 

 

increasing order only 
 

decreasing order only 
 

increasing order or decreasing order (Page 39) 

both at the same time 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one Divide-and-
conquer as breaking the problem into a small number of 

 

pivot 

Sieve 
 

smaller sub problems (Page 34) 

Selection 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one For the 
heap sort we store the tree nodes in 

 

level-order traversal (Page 40) 



in-order traversal 
 

pre-order traversal 

post-order traversal 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The sieve technique works in ___________ as follows 

 

Phases (Page 34) 

numbers 
 

integers 

routines 

 

 

 

 

 

 

 

 

 

CS502 - Fundamentals of Algorithms 

 

Quiz No.1 12-11-2012 

 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
We do sorting to, 

 

keep elements in random positions 

keep the algorithm run in linear order 



 

keep the algorithm run in (log n) order 
 

keep elements in increasing or decreasing order 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Heaps can be stored in arrays without using any pointers; this is due to the ____________ nature of the binary 
 

tree, 

 

left-complete(Page 40)  

right-complete   

tree nodes   

tree leaves   

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Sieve Technique can be applied to selection problem? 

True (Page 35)   

False   

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In Sieve Technique we do not know which item is of interest  

True (Page 34)   

False   

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
 

In the analysis of Selection algorithm, we eliminate a constant fraction of the array with each phase; we get 
the convergent _______________ series in the analysis, 

 

linear 

arithmetic 
 

geometric (Page 37) 

exponent 



 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

For the heap sort, access to nodes involves simple _______________ operations. 

 

arithmetic (Page 41) 

binary 
 

algebraic 

logarithmic 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one Slow 
sorting algorithms run in, 

 

T(n^2) (Page 39) 

T(n) 

T( log n) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In the analysis of Selection algorithm, we make a number of passes, in fact it could be as many as, 
 

T(n) 

T(n / 2) 
 

log n (Page 37) 

n / 2 + n / 4 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The sieve technique is a special case, where the number of sub problems is just 

5 

many 
 

1 (Page 34) 



few 

 

Question No: 1 of 10 (Marks: 1) - Please choose one 

How many elements do we eliminate in each time for the Analysis of Selection algorithm? 

 

(n / 2)+n elements 
 

(n / 2) elements (Page 37) 

n / 4 elements 

2 n elements 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

One of the clever aspects of heaps is that they can be stored in arrays without using any _______________. 
 

pointers (Page 40) 

constants 
 

variables 

functions 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
How much time merge sort takes for an array of numbers? 

 

T(n^2) 

T(n) 

T( log n) 
 

T(n log n) (Page 40) 

 

 

 



Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The reason for introducing Sieve Technique algorithm is that it illustrates a very important special case of, 
 

divide-and-conquer (Page 34) 

decrease and conquer 
 

greedy nature 

2-dimension Maxima 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one In 
Sieve Technique we do not know which item is of interest 
 

True (Page 34) rep 

False 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Theta asymptotic notation for T (n) : 

 

Set of functions described by: c1g(n)Set of functions described by c1g(n)>=f(n) for c1 s 

 

Theta for T(n)is actually upper and worst case comp 

Set of functions described by: c1g(n) 

 

(Not sure) 

 

 

Question No: 1 of 10 

 

 

( Marks: 1 ) 

 

 

- Please choose one 
 

Memoization is? 



 

To store previous results for future use 

 

To avoid this unnecessary repetitions by writing down the results of recursive calls and looking them 
up again if we need them later (page 74) 

To make the process accurate 
 

None of the above 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
Which sorting algorithm is faster 
 

O (n log n) Page 26 
 

O n^

2 O 
(n+k) 
O 
n^3  

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one Quick 
sort is 

 

Stable & in place 
 

Not stable but in place (Page 54) 

Stable but not in place 
 

Some time stable & some times in place 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one One 
example of in place but not stable algorithm is 

 

Merger Sort 
 

Quick Sort (Page 54) 

Continuation Sort 



Bubble Sort 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Cont sort is suitable to sort the elements in range 1 to k 
 

K is Large 

K is not known 

K may be small or large 
 

K is small (Page 57) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In place stable sorting algorithm. 

 

If duplicate elements remain in the same relative position after sorting (Page 54) 
One array is used 
 

More than one arrays are required 

Duplicating elements not handled 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Which may be a stable sort? 
 

Merger 
 

Insertion (Page 54) 

Both above 

None of the above 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

An in place sorting algorithm is one that uses ___ arrays for storage 

 



Two dimensional arrays 

More than one array 
 

No Additional Array (Page 54) 

None of the above 
 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Sieve Technique applies to problems where we are interested in finding a single item from a larger set of 

_____________ 

 

n items (Page 34) 

phases 
 

pointers 

constant 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Sorting is one of the few problems where provable ________ bonds exits on how fast we can sort, 

 

upper 
 

lower (Page 39) 

average 
 

log n 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Counting sort has time complexity: 

 

O(n) (Page 58) 

O(n+k) 
 



O(k) 

O(nlogn) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The running time of quick sort depends heavily on the selection of 

 

No of inputs 

Arrangement of elements in array 

Size o elements 
 

Pivot elements (Page 49) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Which may be stable sort: 

 

Bubble sort 

Insertion sort 
 

Both of above (Page 54) 

 

 

 

 

 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
One Example of in place but not stable sort is 

 

Quick (Page 54) 

Heap 
 



Merge 

Bubble 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 
In Quick Sort Constants hidden in T(n log n) are 

 

Large 
 

Medium 

Small Click here for detail 

Not Known 

 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Quick sort is based on divide and conquer paradigm; we divide the problem on base of pivot element and: 

 

There is explicit combine process as well to conquer the solution. 

No work is needed to combine the sub-arrays, the array is already sorted 

Merging the sub arrays 
 

None of above. (Page 51) 
 

Ref: - random choices for the pivot element and each choice have an equal probability of 1/n of occurring. 
So we can modify the above recurrence to compute an average rather than a max 

 

 

 

 

 

 

 

http://www.personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Sorting/quickSort.htm


 
 

CS501 - Quiz No.2 (Spring 2013) 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

A point p in 2-dimensional space is usually given by its integer coordinate(s)____________ 

 

p.x only 

p.y only 

p.x & p.z 
 

p.x & p.y (Page 10) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In ____________ we have to find rank of an element from given input. 

 

Merge sort algorithm 
 

Selection problem (Page 34) 

Brute force technique 
 

Plane Sweep algorithm 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In Heap Sort algorithm, if heap property is violated _________ 

 

We call Build heap procedure 

We call Heapify procedure 

We ignore 

Heap property can never be violated 



 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Upper bound requires that there exist positive constants c2 and n0 such that f(n) ____ c2n for all n <= n0(ye 
 

question ghalat lag raha hai mujhae 

 

Less than 

 

Equal to or Less 
than Equal or Greater 
than Greater than 

 

(Page 25) 

 



 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

A RAM is an idealized algorithm with takes an infinitely large random-access memory. 

 

True 

False (Page 10) 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

_________ is one of the few problems, where provable lower bounds exist on how fast we can sort. 

 

Searching 
 

Sorting (Page ) 

Both Searching & Sorting 
 

Graphing 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Floor and ceiling are ____________ to calculate while analyzing algorithms. 

 

Very easy 
 

Usually considered difficult (Page 31) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In Heap Sort algorithm, the maximum levels an element can move upward is _________ 

 

Theta (log n) (Page 43) 

Order (log n) 
 

Omega (log n) 



O (1) i.e. Constant time 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

A point p in 2-dimensional space is usually given by its integer coordinate(s)____________ 

 

p.x only p.y 

only p.x & p.z 
 

p.x & p.y (Page 17) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In Heap Sort algorithm, the total running time for Heapify procedure is ____________ 

 

Theta (log n) (Page 43) 

Order (log n) 
 

Omega (log n) 

O (1) i.e. Constant time 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Algorithm is a mathematical entity, which is independent of a specific machine and operating system. 

 

True 
 

False (Page 7) 

 

 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

While Sorting, the ordered domain means for any two input elements x and y _________ satisfies only. 

 



x < y 

x > y 

x = y 
 

All of the above (Page 39) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one Quick 
sort is best from the perspective of Locality of reference. 

 

True 
False 

 

 

(Page 9) 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

Sorting can be in _________ 

 

Increasing order only 

Decreasing order only 
 

Both Increasing and Decreasing order (Page 39) 

Random order 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In Heap Sort algorithm, we build _______ for ascending sort. 

 

Max heap 

Min heap 

 

 

(Page 41) 

 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one In 
Sieve Technique, we know the item of interest. 

 

True 



 

False (Page 34) 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

While solving Selection problem, in Sieve technique we partition input data __________ 

 

In increasing order 

In decreasing order 

 

According to Pivot 

Randomly 

 

(Page 3 

 



 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

In pseudo code, the level of details depends on intended audience of the algorithm.  

True (Page 12)   

False    

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

The sieve technique works where we have to find _________ item(s) from a large input. 

 

Single (Page 34) 

Two 
 

Three 
 

Similar 

 

Question No: 1 of 10 ( Marks: 1 ) - Please choose one 

If the indices passed to merge sort algorithm are ________,then this means that there is only one element to 
 

sort. 

 

Small 

Large 
 

Equal 

 

(Page 28) 
 

Not Equal 



1)  The sieve technique works where we have to find   ---------- item(s) from a large input. 
    

 •  Single page 34   
 

• Two  

• Three  

• Similar 
2) The only way to convert an empty string into a string of j characters  is by doing j insertions , represented as  

• E(i , j)=I  

• E(i , 0)=i  

• E(0 , j)=j page 78 

 

• E(1 , j)=j 

 

3) In Selection problem , the Sieve technique works in ------------ 

 

• Non-recursive manner  

• Constant time  

• Phases page 34 

 

• One complete go 
 

 

4) Algorithm is a sequence of computational steps that --------- the input into output.  

• Merge  

• Assign  

• Transform page 7 

 

• Integrate 
 

 

 

 

 

5) In max heap (for Heap Sort algorithm), when every time maximum element is removed from top we replace  

it with ---------- in the leaf tree. 

 

• Second last  

• Last page 41 

 

• First  

• Any 
 

 

 



 

 

6) If pj dominates pi and pi dominates ph then pj also dominates ph. It means dominance relation is  

• Transitive page 18 

 

• Non transitive  

• Equation  

Symbolic 

 

7) In the following code the statement “cout<<j;” executes ------------ times 

For(j=1;j<=5;j=j+2)  

Cout<<j; 
 

• 5 times  

• 2 times  

• 3 times (conceptual) 

 

• 0 times  

9) For average-case time analysis of Quick sort algorithm, Pivot selection is on average basis from --------------.  

• Half of the input values  

• All possible random values page 50 

 

• Pivot is input separately  

• Values greater than 5 
 

 

 

 

10) In the statement, “output P[i].x,P[i].y”, the number of times elements of P are accessed is  -------------.  

• 1  

• 2 page 14 

 

• 3  

• 4 
 

 

11) Identify the TRUE statement.  

• The Knapsack problem does not belong to the domain of optimization problems.  

• The Knapsack problem belongs to the domain of optimization problems Page 91 

 

• The Knapsack problem cannot be solved by using dynamic programming.  

• The Knapsack problem is optimally solved by using brute force algorithm. 
 



 

12) Matrix multiplication is a(n)  ------------ operation.  

• Commutative  

• Associative page 85 

 

• Neither commutative nor associative  

• Commutative but not associative 
 

 

 

13) ------------ provides us more accurate result when input values are not closer to each other.  

• Average  

 •  Median 

page 

34(conceptual)   

14) In merge sort algorithm, we split the array around the ------------ index q. 

 

• Entering  

• Mid page 28 

 

• Exitin 
 

Summing 

 

14) In the analysis of Selection algorithm, we get the convergent ------------ series.  

• Harmonic  

• Linear 
 

• Arithmetic  

• Geometric page 37 

 

 

16) In Selection problem, the Sieve technique -----------.  

• Adds some more input items each time.  

• Do not work recursively  

• Do not uses Divide and Conquer approach  

• Eliminate undesired data items each time page 35 

 

 

 

17) If matrix A of dimension p x q is multiply with matrix B of dimension q x r, then each entry in resultant 

matrix takes ---------- time. 
 

• O(q) page 84 



 

• O(1)  

• O(p x q)  

• O(q x r) 
 

18) In Sorting the key value or attribute ---------- form an ordered domain.  

• Must be  

 • 

Not 

always 

pag

e 39    

19) In Heap Sort algorithm, the total running time for Heapify procedure is ------------- . 
     

 • 

Theta 

(log n) 

page 

43   
 

• Order (log n)  

• Omega (log n)  

• O (1) i.e. Constant time 

 

20) Pseudo code of algorithm are to be read by --------------.  

• People page 12 

 

• RAM  

• Computer  

• Compiler 
 

 

21) In Dynamic Programming based solution of Knapsack Problem, if we decide to take an object ‘i’, then we 

gain -------------.  

• W (Total Weight of Knapsack)  

• V (Total Value of all items) 
 

•  
 vi(Value of object i) page 93 

 

• None of the given option 

 
 



22) The worst case running time of Quick sort algorithm --------------.  

• Cannot be quadratic  

Is quadratic   (google) 

 

• Is always exponential  

• Is linear 
 

 

 

23) The only way to convert a string of i characters into the empty string is with i deletions , 
represented as  

• E(0 , j)=j  

• E(i , j)=I  

• E(0 , i)=j  

• E(i , 0)=i page 78 

 

24) In Selection problem, the rank of an element will be its ------------ position if we sort the input 

data. 
 

• First  

• Final page 34 

 

• Second last  

• Last 

 

25) Which one is not passed as parameter in Quick sort algorithm?  

• End of array  

• Middle of array 

 

•  Array (containing input elements) (cs301) 
 

• Start of the array 
 

 

26) While Sorting, the ordered domain means for any two input elements x and y --------- satisfies 
only.  

• X<y  

• X>y  



• X=y  

• All of the above page 39 

 

 

 

27) Which of the following is calculated with Big O notation? 

 

• Medium bounds  

• Upper bounds page 25 

 

• Lower bounds  

• Both upper and lower bounds 
 

 

 

28) For solving Selection problem, we introduced Sieve technique due to ---------  

• Using Decrease and Conquer strategy  

• Avoiding to sort all input data  

• Eliminating Rank of an element page 35 

 

Using Brute-Force approach 

 

29) The worst-case running time of merge sort is ----------- in order to sort an array of n elements.  

• O(log n)  

• O(n) 
 

O(n log n) page  30 

 

•   
 

30) Quick sort is a recursive algorithm. 

 

• False 

True (page49) 

31) While analyzing Selection algorithm, we make a  number of passes , in fact it could be as many as 
-----------.  

• n(n+1)  

• log(n) page 37 

 



• n/3  

• n/4 
 

32) Approach for solving geometric problems by sweeping a line across the plane is called ------------- 

sweep. 

 

• Line  

• Plane page 18 

 

• Cube 
 

• Box 
 

33) ----------- time is the maximum running time over all legal inputs.  

• Worst-case page 13 

 

• Average-case  

• Best-case  

• Good-case 
 

 

34) The asymptotic growth of n(n+1)/2 is: 
• O( 2) page 15 

 

• O(n)  

• O(n+2)  

• O(n log n) 
 

35) One of the limitation in 0/1 Knapsack is that an item can either be ------------ in the bag or not.  

• Use  

• Put page 91 

 

• Move  

• Store 

36) --------- is one of the few problems, where provable lower bounds exist on how fast we can sort.  

• Searching  

• Sorting page 39 

 

• Both searching and sorting  

• Graphing 
 



 

 

37) Selection algorithm takes theta ------------.  

• (n2)  

• (n) page 37 

 

• log(n)  

• nlog(n) 
 

 

 

38) The Sieve technique is a special case, where the numbers of sub-problems is just -----.  

• 1 page 34 

 

• 2  

• 3  

• 4 

 

 

 

39) Following is not the application of Edit Distance problem  

• Speech recognition  

• Spelling Correction  

• Ascending Sort page 76 

 

• Computational Molecular Biology 
 

 

40) We can use the optimal substructure property to devise a ---------- formulation of the edit 
distance problem.  

• Selective  

• Optimum  

• Iterative 

 

Recursive (p78) 
 
 

41) In plane sweep approach, a vertical line is swept across the 2d-plane form ------------ 

 



• Right to left  

• Left to right page 18 

 

• Top to bottom  

• Bottom to top 
 

 

42) In 3-Dimensional space, a point P has ----------- coordinate(s).  

• (X,Y)  

• (X,0)  

• (0,Y)  

• (X,Y,Z) (google) 

 

 

 

43) ------------ items are not allowed in the 0/1 Knapsack. 
 

• Lighter  

• Fractional page 91 

 

• Whole  

• Weighty 

 

 

44) Radix sort is not a non-comparative integer sorting algorithm. 
 

• True  

• False (google) 

 

 

 

 

45) Fibonacci sequence was named on ----------, a famous mathematician in 12
th

 Century. 
• Fred Brooks  

• Grady Booch  

• Leonardo Pisano page 73 

 

• Edgar F.Codd 



 

 

 

46) In generating Fibonacci Sequence, we can avoid unnecessary repetitions by  ----------- process.  

• Tokenization  

• Memoization page 74 

 

• Randomization  

• Memorization 
 

 

 

47) The sequence of merge sort algorithm is:  

• Divide-Combine-Conquer  

• Conquer-Divide-Combine  

• Divide-Conquer-Combine page 27 

 

• Combine-Divide-Conquer 
 

48) Sorting can be in -------------.  

• Increasing order only  

• Decreasing order only  

• Both Increasing and Decreasing order page 52 

• Random order 
 

 

49) The process of --------- ends when you are left with such tiny pieces remaining that it is trivial to 
solve them.  

• Brute-force  

• Plan-sweep  

• Divide and Conquer page 27 

 

• Axis-sweep 
 

 

 

 

 

50) Time complexity of the “0-1” knapsack algorithm depends on ------------.  



• Number of items  

• Capacity of the knapsack 
 

• Size of the table  

• Number of items and capacity of knapsack (Google) 

 

51) In max-heap, largest element is stored at root node. Where is the smallest element stored?  

• Right Node  

Leaf Node  (Google) 

 

• Middle Node  

• Left Node 
 

52) For ---------- values of n, any------------algorithm is fast enough.  

Small pg#14 

 

• Medium  

• Large  

• Infinity 
 

 

 

 

 

53) To predict the cost of an algorithm in terms of resources is called ----------.  

• Key  

Analysis  (Google) 
 

• Design  

• Output 
 

 

54) Dynamic programming comprises of  ---------  

•  Recursion only pg#75 

• Repetition only  

• Recursion and Repetition  

• No Repetition but Recursion 

 



55) For Quick sort algorithm, Partitioning takes theta -----------?  

• (n)  

• log(n)  

• nlog(n)   (Google)  

• n2log(n) 
 

56) An in-place sorting algorithm is one that ---------- uses additional array for storage.  

• Always  

• Permanently  

• Does not pg#54  

• Sometime 
 

 

57) In Dynamic Programming approach, we do not store the solution to each sub-problem in case if it 
reappears.  

• True  

• False pg#75 
 

58) Counting sort has time complexity:  

• O(n+k)  pg#58  

• O(n)  

• O(k)  

• O(nlogn) 
 

 

 

 

 

59) Due to left complete nature of binary tree, the heap ca be stored in  

• Arrays  pg#40  

• Structures  

• Link list  

• Stack 
 

60) For the heap sort we store the tree node in  

• Level-order traversal   pg#40  



• In-order traversal  

• Pre-order traversal 
• Post-order traversal 

 

61) n the clique cover problem, for two vertices to be in the same group, they must be -----------each 
other.  

• Apart from  

• Far from  

• Near to  

• Adjacent to pg#176 

62) In in-place sorting algorithm is one that uses arrays for storage :  

No additional array  pg#54 

 

• An additional array  

• Both of above may be true according to algorithm  

• More than 3 arrays of one dimension 
 

63) Brute-force algorithm for 2D-Maxima is operated by comparing ---------- pairs of points.  

• Two  

• Some  

• Most  

All pg#18 

64) F(n) and g(n) are asymptotically equivalent. This means they have essentially the same --------- for 
large n.  

• Results  

Growth rates  pg#23 

 

• Variables  

• Size 
 

 

65) Quick sort is  

• Stable & in place  

• Not stable but in place pg#54  

• Stable but not in place  

• Some time stable & some times in place 

 



66) Heaps can be sorted in arrays without using any pointers; this is due to the ---------- nature of the 
binary tree.  

• Left-complete pg#40  

• Right-complete 
 

• Tree nodes 
• Tree leaves 

 

67) Which may be a stable sort?  

• Merger  

• Insertion  

• Both above page 54 

 

• None of the above 
 

68) For the Sieve Technique we take time  

• T(nk) page 34 

 

• IT(n/3)  

• n^2  

• n/3 
 

 

69) One of clever aspects of heaps is that they can be stored in arrays without using any  --------.  

• Pointers page 40 

 

• Constants  

• Variables  

• Functions 

 

70) Counting sort is suitable to sort the elements in range 1 to k.  

• K is large  

• K is not known  

• K may be small or large  

• K is small page 57 

 

 

 

71) Asymptotic growth rate of the function is taken over ------------ case running time. 



 

• Best  

• Worst page 14 

 

• Average  

• Normal 
 

 

 

72) The Sieve technique is a special case, where the number of a sub-problems is just . 
•   5 

• Many 

• 1 page 34 

• Few 
 

 

 

73) Dynamic programming algorithms need to store the results of intermediate sub-problems.  

• True page 75 

 

• False 

74) In counting sort, once we know the ranks, we simply ---------- numbers to their final positions in 

an output array. 
 

• Delete  

• Copy page 57 

 

• Mark  

• Arrange 
 

 

 

 

75) In Quick sort, we don’t have control over the sizes of recursive calls.  

• True page 49 

 

• False  

• Less information to decide  

• Either true or false 
 

 



76) Before sweeping a vertical line in a plane sweep approach, in start sorting of the points is done in 

increasing order of their ----------- coordinates. 
 

• X  (page #18)  

• Y  

• Z 

 

•  X&Y 

 

77) Random access machine or RAM is a/an 
 

• Machine build by Al-Khwarizmi 
 

• Mechanical machine 
 

• Mathematical model  (page #10) 
 

• Electronics machine 
 

78) The Huffman codes provide a method of encoding data inefficiently when coded using ASCII 
standard . 

 

• True   
 

• False(page #99) 

 

79) A heap is a left-complete binary tree that conforms to the -----------. 
 

• Increasing order only 

• Decreasing order only 
 

• Heap order  (page# 40) 
 

• (log n) order 
 

80) For the sieve technique we solve the problem, 
 

• Recursively  (page #34) 
 

• Mathematically 
 

• Precisely 
 

• Accurately 



 

81) Median is not useful measure of central tendency of given input set especially when the 

distribution of values is highly skewed. 

• True 

• • False (page # 34) 
 

82) The omega-notation allows us to state only the asymptotic-------------bounds. 
 

• Middle 

• Lower  (page #25) 

• Upper 
• Both middle and upper 

 

83) In plane sweep approach, a vertical line is swept across the 2-D plane and--------------structure 

is used for holding the maximal points lying to the left of the sweep line. 
 

• Array  

• Queue  

• Stack  (page #18)  

• Tree 

84) When a heapify procedure is applied to the root node to restore the heap, then at each level, 

the comparison performed takes time. 
 

• It will take O(log n)  

• It cannot be predicted  

• It will takeO (1) (page #43)  

• Time will vary according to the nature of input data 
 

85) Efficient algorithm requires less computational-------------. 
 

• Memory  

• Running time  

• Memory and running time (page #9)  

•Energy 

86) Recurrence can be described in terms of a tree. 

• Yes  (page#31)  

• No 

 

87) Time complexity of dynamic programming based algorithm for computing the minimum 

cost of Chain Matrix multiplication is-----------. 
 



• log n  

• n  

• n^2(n square)  

• n^3(n cube) (page#90) 
 

 

 

88) In order to say anything meaningful about our algorithms, it will be important for us to settle on a------
-------. 

 

• Java programming  

• C++ programming 

• Pseudo program  

• Mathematical model of computation (page # 10) 
 

 

89) The iteration method is used for ------------. 
 

• Comparing sorting algorithms only  

• • Solving recurrence relation (page # 31) 
 

• Merging elements in merging sort  

• Divide elements in merge sort 
 

 

 

90) Chain matrix multiplication problem can be solved through----------strategy. 

 

• Dynamic programming  (page #85)  

• Greedy  

• Divide and conquer  

• Sorting 
 

91) For comparison-based sorting algorithms, it is ----------possible to sort more efficiently than 

Omega nlog (n) time. 
 

• Always  

• Not  (page #54)  

• Sometimes not  

• Sometimes 



92) Dynamic Programming approaches are usually useful in solving optimization problems. 
 

• True  (page # 97)  

• False 
 

93) In sorting the key value or attribute-------------from an ordered domain. 
 

• Must be  (page #39)  

• Not always 
 

94) Result of asymptotical analysis of n (n-3) and 4n*n is that----------. 
• n(n-1) is asymptotically less  

• n(n-1) is asymptotically Greater 
 

• both are asymptotically Not equivalent  

• both are asymptotically Equivalent  (page #23) 

95) Floor and ceiling are-----------to calculate while analyzing algorithms. 
 

• Very easy  

• Usually consider difficult  pg#31 
 

96) --------------- of reference is an important fact of current processor technology. 
 

• Defining  

• Assigning  

• Formality  

• • Locality (page # 8) 
 

97) As per algorithm of dynamic programming , we need to store 
 

• First sub- problem only  

• Best solution only  

• • 
• Intermediate sub-

problems   (page #75) 

• Final solution only 

 

8) In Sieve technique, we solve the problem-----------. 

• • In recursive manner (page # 34) 

• Non recursively 

• Using Merge sort algorithm  

• Using Brute force technique 



99) Upper bound requires that there exist positive constant c2and n0 such that f(n)---------c2n for all n<= 

n0. 

 

• Less than  

• Equal to or less than (page # 24) 

 

• Equal to or greater than 
 

• Greater than 
 

100) In 2-D matrix problem, A point p is said to be dominated by point q if--------. 
 

• P.x=q.x and p.y=q.y 
• P.x≠q.x and p.y≠q.y  

• P.x≥ q.x and p.y≥q.y 

• P.x≤q.x and p.y≤q.y (page # 11) 

101) A Random Access Machine (RAM) is an idealized machine with---------- 

random 

access. 

   

 
•  Infinite large   

(page # 10)   
 

• 512 MB  

• 256 MB  

• 2 GBs 
 

102) There are-----------entries in the Edit Distance Matrix. 

• Θ (n) 
• Θ (n2) (page # 84) 

• Θ (n+2) 
• Θ (n+100) 

 

103) Counting sort is suitable for sorting the elements within range 1 to P, where-------------. 

 

• P is large 

 

• P is small (page # 57) 

 

• P is very large  

• P is undetermined 
 

104) While analyzing searching algorithm, we make a number of passes, in fact it called---- 

• n(n+1)  

log(n)  (page #37) 

• n/3  



• n/4 
 

105) It is not a Fibonacci Sequence. 

1,1,1,2,3,5,8,13,21,34,

55,---- 

• True (page #73) 

 

• False 
 

106) In Random Access Machine (RAM), instructions are executed in-------------. 
 

• Parallel  

• Batch  

One by one (page # 10) 

 

• Multiple times 
 

107) Dynamic programming formulation of the matrix chain multiplication problem will store the 

solutions of each sub problem in a(n): 

 

• Array  

Table   (page #86) 
 

• Variable  

• Class 
 

108) An algorithm is a mathematical entity, which is independent of--------------. 

 

• Programming language  

• Machine and programming language  

• Compiler and programming language  

Programming language Compiler and Machine (page #7) 

109) In Fibonacci sequence, unnecessary repetitions do not exist at all. 
True  (page# 74) 

 

• False 

110) In Quick sort algorithm, pivots form-----------. 
• Stack 

Queue 

• Graph 

111) In Heap Sort Algorithm, Heapify procedure is--------------- in nature. 
• Recursive (page #43) 

• Non-recursive 
 



 

 

 

112) In Bucket sort, if there are duplicates then each bin can be replaced by a : 
• Stack  

Link list (page #69) 

 

• Hash table  

• Heap 

113) Counting sort assumes that the numbers to be sorted are in the range -------------------. 

 

• k to n where n is large  

1 to k where k is small (page # 57) 

 

• k to n where k is small  

• k to n where n is small 
 

114) In Dynamic Programming, our approach is  to ----------------. 

 

o Develop the solution in a top-

down fashion. o Express the problem 

non-recursively. 
 

o Build the solution in a bottom- up 
fashion. Pg#92  

o Input several sub-problems 
simultaneously. 

 

115) In knapsack Problem, the goal is to put items in the knapsack such that the value of the items is -------
--------  

------ subject to weight limit of knapsack. 

 

• Minimized  

• Decreased 
Maximized 

 

• None of the given option 
 

116) If there are Θ (n
2
) entries in edit distance matrix then each entry E(i,j) takes -------------- time to 

compute. 
 

• Θ (n)  

• Θ (n
2
) 

Θ (1) (page #84) 
 

• Θ (n log n) 



 

 

 

117) In -------------- knapsack Problem, limitation is that an item can either be put in the bag or 
not. 

Fractional items are not allowed. 

• 0  

• 1  

0/1 (page #91) 
 

• Fractional 
118) Heapsort is a/an -------------- and -------------------- sorting algorithms. 

 

• Not in-place, not stable one  

• In-place , stable one  

In-place, not stable one (page#54) 
 

• Not in-place , stable one 

119) Selection sort is not an in-place sorting algorithm. 
 

o True  

False (page #54) 

 

120) Memoization is a part of Dynamic Programming strategy. 

 

True (page 74) 
 

• False 
 

127)Quick sort algorithms divide the entire array into-----------sub arrays. 
 

• One  

Two (Google) 
 

• Three  

• Four 
 

121) Insertion sort is an in-place algorithm. 
 

a) True (page #54) 

 

b) False 

122) When matrix A of 5х3 is multiply with matrix B of 3х4 then the number of multiplication 

required is : 

 



• 15  

• 12  

• 36  

• 60 page 84 

123) If matrix A of dimensions 2х4 is multiply with matrix B of dimensions 4х3, then the dimensions of 

resultant matrix is : 
 

• 2х4  

• 4х3  

• 3х4  

• 2х3 page 84(conceptual) 

 

124) Dynamic Programming strategy is useful when sub- problems are independent. 

 

• True  

False  google 

 

125) If Matrix-A of dimension 2x4 multiply with Matrix-B of dimension 4x3, then the dimension of 

resultant Matrix is: 

• 2x4  

• 4x3  

• 3x4  

• 2х3 page 84(conceptual) 

126) In the following code the statement “cout<< i” executes---------

----times. for (int i=1; i<=n; i++) 

 

cout<< i; 

• n times (conceptual) 

• n+5 times  

• Infinite times  

• Zero times 

 

127) Edit distance algorithm based on------------strategy. 
 

• Greedy  

• Dynamic programming page 77 

 

• Divide and conquer  

• Searching 
 



 

 

128) If Matrix A has dimensions “3x2” and Matrix B has dimensions “2x3” , then multiplication of 

Matrix-A and Matrix-B will result a new Matrix-C having dimensions. 
 

• 3x2 
 

• 2x3  

• 2x2  

• 3x3 page 84(conceptual) 

129) The function f (n) =n (logn+1)/2 is asymptotically equivalent to nlogn. Here Lower Bound means 
function f  

(n) grows asymptotically at ----------- as fast as nlogn.  

• Least page 24 

 

• Normal  

• Most  

• All 
 

130) Single atom from a larger set of -----------. 
 

• Constant  

• Pointers  

• Phases  

• n items page 34 

131) Fibonacci sequence was named on a-----------, a famous mathematician in 12
th

 century. 
• Fred brooks  

• Grady booch  

Leonardo Pisano  (page # 73) 
 

• Edgar F.Codd 

132) In dynamic programming, our approach is to----------------. 
• Develop the solution in a top down fashion  

• Express the problem non-recursively  

Build the solution in a bottom up fashion  (page #92) 

• Input several sub-programs  simultaneously 
 

133) In heap sort algorithm, we build-----------for ascending order. 
 

• Max heap page 42(conceptual) 

 

• Min heap 
 



134) Bubble sort is not an in-place sorting algorithm. 
 

• True 

 

False (page #54) 

 

135) In partition algorithm, the subarray-----------has elements which are greater than pivot 
element X. 

 

• A*p….r+  

• A*p….q-1]  

• A[q]  

A[q+1…..r]  (page #46) 

 

136) In Heap sort algorithm, if heap property is violated-----------. 
 

• We call build heap procedure  

We call heapify procedure  (page # 41) 
 

• We ignore  

• Heap property can never be violated 
 

137) ------------is not a characteristics of Random Access Machine. 
 

• Single-processor  

• Assigning a value to a variable 
 

Locality of reference (page #10) 

 

• Executing an arithmetic instruction 

 
138) Boolean operation is a------------operation on an idealized RAM model of computation.  

• Starting  

Basic (page #10) 

• Advance  

• Normal 
139) How much time merge sort takes for an array of numbers?  

• T(n^2)  

• T(n) 
 

• T(log n)  

• T(n log n) page 4 

140) Sorting is one of the---------problems in Computer Sciences. 

 Easiest page 39 



• Solution-less  

• Least popular  

• Tony Hoare 
 

 

142) We can make----------recursive calls in Fibonacci sequence.  

• Infinite google 

 

• Finite 
 

140) Insertion sort is a ---------------- sorting algorithm.  

• Unstable 

• In-place page 54 

• Not in-place  

• In-portion 
 

 

141) We do not need to prove comparison- based sorting algorithms by mathematically , it always 
takes--------------  

---------------: 

 

• Big Oh nlog(n) 

• Omega nlog(n) page 54 

 

• Omega n(n^2)  

• Theta nlog(n) 
 

 

 

142) A Principal operation for maintaining the heap property is called heapify, it is also called : 

• Shifting Down page 43 

• Shifting Up  

• Shifting Right  

• Shifting Left 
 

143) The number of nodes in a complete binary tree of height h is:  

• 2*(h+1)-1 
 

• 2^(h+1)-1 

• 2^(h+1) page 45 

 

• ((h+1)^2)-1 

 
 
 
144) After partitioning array in Quick sort, pivot is placed in a position such that:  

• Pivot is the first element of array  



• Pivot is the last element of array 

• Values smaller than pivot are on left and larger than pivot are on right

 page 35 

 

• Values larger than pivot are on left and smaller than pivot are on right 
 

145) --------------------- programming is essentially recursion without repetition: 
 

• Fast 

• Dynamic page 75 

• Array  

• N log n 
 

146) We can use the ________ property to devise a recursive formulation of the edit distance problem.  

• small substructure  

• algorithmic  

real 

• optimal substructure page 78 

 

147) Applying the sieve technique to selection problem,________ element is picked from array.  

• Output 
 

• Total  

• Input 

• Pivot page 35 

148) If matrix A of dimension p* q is multiply with matrix B of dimension q*r, then the dimension 
of the resultant matrix is:  

• p*q 

• p*r page 84 

• q*r  

• r*p 
 

149) In knapsack problem, each item must be entirely accepted or rejected, is called ______ problem.  

• Fractional 

• “0-1” page 92 

• Linear 
 

• Optimal 
 

150) In the case of __________ analysis does not depend upon on the distribution of input.  

• Merge sort 
 

• Quick sort page 50 

 

• Insertion sort  

• Heap sort 
 

 



151) In Heapsort Algorithm, total time taken by heapify procedure is: 

• O(log n) page 43 

 

• O(log2 n)  

• O(n log n)  

• O(n2 log n) 
 

152) In merge sort algorithm, we split the array _______ to find index q.  

•  from start 
 

• midway page 28 

 

• from end  

• both from start or end 
 

153) Al-Khwarizmi was a/an __________  

• artist 
• mathematician page 7 

• astronomer  

• khalifah 
 

154) In Sieve Technique, we know the item of interest.  

• True 

• False page 34 

155) Radix sort is a ________ integer sorting algorithm.  

•  Comparative 
 

• Non-comparative google 

 

• In-Place  

• Unstable 
 

156) Random Access Machine (RAM) can execute __________ instruction.  

•  only logical 

 

•  parallel 

 

•  only arithmetic 
 

• logical and arithmetic page 10 

157) Which of the following is calculated with Big Omega notation?  

•  Medium bounds 
 

• Upper bounds page 25 

 

• Lower bounds  

• Both upper and lower bounds 



 

158) Asymptotic growth of 8n^2 + 2n – 3 is:  

•  O(n^2+n) 
 

• O(n^2) page 23 

 

• O(Bn^2)  

• O(Bn^2+2n) 
 

159) __________ is the process of avoiding unnecessary repetitions by writing down the results of 
recursive calls and looking them up again if we need them later.  

• Loop 

• Memoization page 74 

 

• Recursion  

• Function 
 

160) In Heap Sort algorithm, the first step is to____________. 

• Call Build-Heap procedure page 43 

 

• Sort the array in descending order 
 

• Call Heapify procedure  

• Find the number of input elements 
 

 

161) The time assumed for each basic operation to execute on RAM model of computation 
is___________.  

• Infinite  

• Continuous 

• Constant page 10 

 

• Variable 

 

162) If input “n” is odd, then median will be_________. 

• (n+1)/2 page 34 

 



• n/2  

• (n-1)/2  

• n+2 
 

163) In quick sort algorithm, _________ decides nature of Binary Search Tree formed by pivots. 
• middle element from input  

• smallest element from input 

• rank of the pivot page 49 

 

• largest element from input 
 

 

164) The brute-force algorithm for 2D-Maxima runs in order O(---------------) time:  

• n  

• n(log n)  

• n*n page 18 

• n3  

 

165) In average-case time analysis of quick sort algorithm, the most balanced case for partition is 
when we divide  

the list of elements into------------------ 

 

• Equal no. of pieces as input elements  

• Single piece exactly 

• Two nearly equal pieces google 

• Three nearly equal pieces 
 

166) The main purpose of mathematical analysis is measuring the ------------ required by the 
algorithm:  

• Space  

• Execution time page 13 

• Inputs & outputs  

• Execution time and memory 
 



167) Dynamic Programming algorithms often use some kind of ----------- to store the 

results of intermediate Sub-problems: 

• Table page 75 

 

• Variable  

• Stack 

• Loop 
 

168) The average case running time of quick sort algorithm is theta -----------------:  

• Log(n)  

• (n) 

• nlog(n) page 53 

• nхn log(n) 

 

169) What is the best case time complexity of merge sort?  

• O((n^2logn)  

• O((nlog^2) 

• O((nlogn) page 40 

• O((n^2) 
 
 
 
 
 

170) While solving Selection problem, in Sieve technique we partition input data --------------: 
 

• In increasing order  

• In decreasing order 

• According to Pivot page 35 

 

• Randomly 
 

171) In average-case time the probability of seeing input is denoted by---------------:  

• P{I}  

• P[I} 



• P(I) page 13 

• P<I> 
 

172) To check whether a function grows faster or slower than the other function, we use some 
asymptotic notations, which Is -------------------:  

• Big-oh notation  

• Theta notation  

• Omega notation 

• All of the given google 

173) Asymptotic notations are used to describe -------- of an algorithm: 
 

• Length 

• Running time (google) 
 

• Size  

• Compile time 
 

174) In recursive formulation of Knapsack Problem 
 

V[0,j] = ----------------- for j>=0 

 

• -1  

0  (page #93) 
 

• 1  

• 2 
 

 

 

175) If a matrix has three rows and two columns, then dimensions of matrix will be:  

3х2  (google0 
 

• 2х2  

• 2х3  

• 3х3 



 

176) Selection sort takes theta --- in the worst case: 
 

(n^2) 
 

• (n) 
 

• Log(n)  

• nlog(n)  

177) Which of the following problems can be solved using dynamic problem?  

• Bubble sort problem 

• Matrix chain multiplication problem page 92 

 

• Greedy search problem  

• Fractional knapsack problem 
 

178) ---------------- algorithm based on Dynamic Programming strategy:  

• Heap sort  

• Binary tree  

• Quick sort 

• Edit distance page 77 

179) The definition of theta-notation relies on proving ------- asymptotic bound:  

• One  

• Lower  

• Upper 

• Both lower and upper page 25 

 

180) In order to say anything meaningful about our algorithms, it will be important for us to 
settle on a --------:  

• Java program  

• C++ program 
 

• Pseudo program 

• Mathematical model of computation page 10 



 

181) In asymptotical analysis of n(n-3) and 4n*n , as n becomes large, the dominant (fastest 
growing) term is some Constant times----------------,  

• n+1  

• n-1 
 

• n 

• n*n page 23 

182) ----------------------- is in- place sorting algorithm 

• Bubble sort page 54 

• Merge sort 
• Linear sort  

• Binary sort 
 

183) In chain matrix multiplication, if there are --------- ways in which outer most pair of parentheses 
can placed:  

• n^2  

• 2n  

• n+1 

• n-1 page 85 

184) In chain matrix multiplication, table is filled ----- to find the multiplication of matrix:  

• row wise  

• column wise 

• diagonally page 86 

 

• bottom-to-up 

185) Which one sorting algorithm is best suited to sort an array of 2 million elements?  

• Bubble sort  

• Insertion sort 
 

• Merge sort 

• Quick sort google 

186) The problem with the brute-force algorithm is that it uses ----- in pruning out decisions:  

• Worst-case time 

• No intelligence page 18 

 



• Outside looping 
 

• Artificial intelligence 
 

187) Quicksort is a/an --------- and ------------- sorting algorithm: 

 

• No in-place , not-stable one 

 In-place , not stable one page 54 

 

• In-place , stable one  

• Not in-place , stable one 

191) In Heap Sort algorithm, the maximum levels an element can move upward is ---------------: 

 

• Theta (log n) page 43 

 

• Big-oh(log n)  

• Omega (log n)  

• O (1) i.e. Constant time 
 

192) If the time complexity of an algorithm is O(n) , then it is called ---------------- time 
complexity: 

• Linear page 37 

 

• Constant  

• Average  

• Exponential 
 

193) Dynamic Programming approach is usually useful in solving ------------------ problems: 
 

• Normal 

• Optimization page 97 

 

• Array  

• Loop 
 

 

 



 

194) What time does Merge Sort algorithm take in order to sort an array of ‘n’ numbers? 
 

• Θ(n)  

• Θ(log n)  

• Θ(n^2) 

• Θ(n log n) page 30 
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163) The sequence of merge sort algorithm is:  

• Divide Combine-Conquer  

• Conquer-Divide-Combine  

c. Divide-Conquer-Combine Page 27 

 

• Combine-Divide-Conquer  

• In ______ Knapsack Problem, limitation is that an item can either 

be put in the bag or not. Fractional items are not allowed.  

 0  

 1  

c. 0/1 Page 91 

 

 Fractional  

165) In Selection algorithm, we assume pivot selection takes theta 

_______ running time.  



a. n Page - 36 

 

 n2  

 n3  

 log (n)  

• In Heap Sort algorithm (using max heap), when every time 

maximum elements removed from top ________.  

 We call merge Sort Algorithm  

 it becomes Order n2 Algorithm  

 Divide and Conquer strategy helps us  

d. We are left with a hole Page – 41 

 

167) If matrix A of dimension p x q is multiply with matrix B of 

dimension q x r, then each entry in resultant matrix takes _______ 

time. 

a. O (q) Page - 84 
 

168) O (1)  

169) O (p x q)  

170) O (q x r) 



 

169) _________ is a method of solving a problem in which we check 

all possible solutions to the problem to find the solution we need. 

• Plane-Sweep Algorithm  

• Sorting Algorithm  
 

c. Brute-Force Algorithm google 

 

• Greedy approach  

171) The worst case running time of Quick sort algorithm _____.  

• Cannot be quadratic 
 

b. Is quadratic google QuickSort and its Analysis (codesdope.com) & 

 

http://personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Sorting/quickSort.htm 
 

 ls always Exponential  

 Is linear  

172) In max heap (for Heap Sort algorithm), when every time maximum 

element is removed from top we replace it with _____ leaf in the tree. 

• second last 
 

b. Last Page -41 

 

• First  

• Any  

174) Quick sort algorithm was developed by -  

 AlferdAho  

 Sedgewick  

 John Vincent Atanasoff 
 

d. Tony Hoare – Google wikipedia 

 



• If Matrix-A has dimensions "3x2" and Matrix-B has dimensions 

"2x3", then multiplication of Matrix-A and Matrix-B will result a 

new Matrix-C having dimensions.  

 3x2  

 2x3  

 2x2 
 

d. 3x3 http://www.calcul.com/show/calculator/matrix-multiplication 

 

• For comparison-based sorting algorithms, it is possible to sort 

more efficiently than Omega n log(n) time.  

a. Always 
 

b. Not P-54 

c. Sometimes  



 Sometimes not  

176) Dynamic Programming approach is usually useful in 

solving optimization problems. 
 

a. True https://en.wikipedia.org/wiki/Dynamic_programming & 

 

http://web.mit.edu/15.053/www/AMP-Chapter-11.pdf 
 

178) False  

179) In Sorting the key value or attribute_____ from an ordered domain. 
 

a. Must be page 39 

 

• Not always  

• May be  

• Occasionally  

181) Result of asymptotical analysis of n(n -3) and 4n*n is that _______  

• n(n-1) is asymptotically Less  

• n(n-1) is asymptotically Greater  

• Both are asymptotically Not equivalent  

d. Both are asymptotically Equivalent page 23  (4n*n= 4n2) 

182) Floor and ceiling are ______ to calculate while 

analyzing algorithms a. Very easy 
 

b. Usually considered difficult P-31 
 

 3rd Option is missing  

 4th Option is missing  

184) _____ of reference is an important fact of current processor technology.  

• Defining  

• Assigning  



• Formality 
 

d. Locality P-8 
 

185) In max-heap, largest element is stored at root node. Where 

is the smallest element stored?  

• Right Node  

Leaf Node 
 

• Middle Node  

• Left Node 
 

  

• In average-case time analysis of Quick sort algorithm, the most balanced 

case for partition is when we divide the list of elements into _. 

Equal no. of pieces as of input elements 
 

 Single piece exactly  

 Two nearly equal pieces  

 Three nearly equal pieces  

• Which of the following is calculated with Big O notation?  

 Medium bounds  
 

b. Upper bounds Page - 25 

 

• Lower bounds  

• Both upper and lower bounds  

187) Edit distance algorithm based on ________ strategy  

• Greedy 
 

b. Dynamic Programming Page - 81 

 



 Divide and Conquer  

 Searching  

• In Heapsort Algorithm, total time taken by heapify procedure is ________ 
 

a. O (log n) Page-43 

 

• O (log2 n)  

• O (n log n)  

• O (n2 log n)  

193) Al-Khwarizmi was a/an _______  

• Artist 
 

b. Mathematician P-7 
 

 Astronomer  

 Khalifah  

194) When matrix A of 5x3is multiply with metric B of 3x4 then 

the number of multiplication required is: Not found exactly  

 15  

 12  

 36  

60Not Found exactly but as per formula at page 84, 



24. Pseudo code of algorithms are to be read by _______. 

 
 

a. People Page -12 

 

 RAM  

 Computer  

 Compiler  

195) The sieve technique is a special case, where the number of sub-problems is 
Just 

 

_________ 

 

a. 1 P-34 

 

b. 2  

c. 3  

d. 4  

26. When a recursive algorithm revisits the same problem over and over 

again, we say that the optimization problem has ________ sub-problems. 

a. Overlapping – Google Search 
 

b. Over costing  

c. Optimized  

d. Three  

27. Sieve technique is very important special case of Divide-and-Conquer strategy. 
 

a. True P-34 
 

b. False  

28. In order to say anything meaningful about our algorithms, it will 

be important for us to settle on a ______.  

a. Java Program 



 

b. C++ Program  

c. Pseudo program 
 

d. Mathematical model of computation 

P-

1

0 
 

29. Merge sort is based on _______.  

a. Brute-force  

b. Plan-sweep  

c. Axis-sweep 
 

d. Divide and Conquer 

P-

27 



 

30. What time does Merge Sort algorithm take in order to sort an 

array of 'n' numbers?  

a. (n)  

b. (log n)  

c. (n^2)  

 

 

d. (n log n) Google Search  

31. In Heap Sort algorithm, the first step is to 

___________. a. Call Build-Heap 
a.  procedure Page - 46 

 

b. Sort the array in descending order  

c. Call Heapify procedure  

d. Find the number of input elements  

32. The definition of theta-notation relies on proving ________ asymptotic bound. 
 

a. One  

b. Lower  

c. Upper 
 

b. d. Both lower & upper Page - 25 

 

33. In merge sort algorithm, to merge two lists of size n/2 to a list of size n, takes 
 

_______ time. 
 

a. Theta (n) Page - 32 

 

b. Theta log(n)  

c. Theta log2(n)  

d. Theta n log(n)  



34. We can make _______ recursive calls in Fibonacci Sequence.  

a. Infinite 
 

b. Finite google 

 

c. Only one  

d. Zero  

35. Following is NOT the application of Edit Distance problem.  

a. Speech recognition  

b. Spelling Correction 
 

c. Ascending Sort Page - 76 

 

d. Computational Molecular Biology 



 

36. In plane sweep approach, a vertical line is swept across the 2d-

plane and structure is used for holding the maximal points lying 

to the left of the sweep line.  

a. Array  

b. Queue  
 

c. Stack Page - 18 

 

d. Tree  

37. When a heapify procedure is applied to the root node to restore the 

heap, then at each level, the comparison performed takes time: 

a. It will take (log n).  

b. It can not be predicted 
 

c. It will take O (1). Page - 43 

 

d. Time will vary according to the nature of input data.  

38. _____ time is the maximum running time over all legal inputs. 
 

a. Worst-case Page - 13 

 

b. Average-case  

c. Best-case  

d. Good-case  

39. Efficient algorithm requires less computational...  

a. Memory  

b. Running Time 
 

c. Memory and Running Time Page - 9 

 

d. Energy  



40. For average-case time analysis of Quick sort algorithm, Pivot 

selection is on average basis from ______  

a. half of the input values  

b. all possible random values Page - 50 
 

c. Pivot is input separately  

d. values greater than 5  

41. Selection algorithm takes theta ______  

a. (n2) 
 

b. (n) Page - 37 

 

c. log(n)  

d. n log(n) 



 

 

42. Recurrence can be described in terms of a tree. 

 

a. Yes Page - 31 

 

b. No  

43. Time complexity of Dynamic Programming based algorithm for 

computing the minimum cost of Chain Matrix Multiplication is ______ 

a. Log n  

b. n  

c. n^2 (n square) 
 

d. n^3 (n cube) Page -90 

 

44. The Iteration method is used for ______  

a. Comparing sorting algorithms only 
 

b. Solving Recurrence relations Page 31 

 

c. Merging elements in Merge sort  

d. Dividing elements in Merge sort  

45. In 3-Dimensional space, a point P has ______ coordinate(s).  

a. (X, Y)  

b. (X, 0)  

c. (0, Y)  

d. (X,Y, Z)  

46. Chain matrix multiplication problem can be solved through ______ strategy. 
 

a. Dynamic programming Page - 85 

 



b. Greedy  

c. Divide and conquer  

d. Sorting  

47. Merge sort have running time....running time of Heap sort. Not found exactly 
 

a. Greater than 
 

b. Less than Google 

 

c. Equal to  

d. Different than  

48. Median is not useful measure of central tendency of given input 

set especially when the distribution of values is highly skewed.  

a. True 
 

b. False Page – 34 

 
 

49. We do not need to mathematically prove that for comparison-

based sorting algorithms always takes Omega nlog (n) time. 
 

a. True Google & VU Tech (pg 46 not very clear) 

 

b. False  

50. The Omega-notation allows us to state only the asymptotic ______ bounds. 
 

a. Middle 
 

b. Lower Page 25 
 

c. Upper  

d. Both lower & upper  

51. Both lower & upperSorting can be in ________  

a. Increasing order only  



b. Decreasing order only  

Both Increasing and Decreasing order – (My opinion) 
 

c. Random order  

52. Radix sort performs sorting the numbers _______ digit (s) at a time. 
 

a. One Page - 71 

 

b. Two  

c. Three  

d. All  

53. Quicksort is a/an ______ and ________ sorting algorithm.  

a. Not in place, not stable one 
 

b. In place , not stable one Page - 54 

 

c. In place , stable one  

d. Not in place , stable one  

54. Consider three matrices X,Y,Z of dimensions 1x2, 2x3,3x4 

respectively. The number of multiplications of (XY) Z is: 
 

a. 18 As per lecture slides 

 

b. 32  

c. 24  

d. 30  

55. In Fibonacci Sequence, unnecessary repetitions do not exist at all.  

a. True 
 

b. False Page – 74 



56. It is not a Fibonacci sequence . 1,1,1,2,3,5,8,13,21,34,55,….. 
 
 

a. True Page - 73 

 

b. False  

57. Heap sort is a/ an ______ and ________ sorting algorithem.  

a. Not in place, not stable one 
 

b. In place , not stable one Page - 54 

 

c. In place , stable one  

d. Not in place , stable one  

58. Identify the True Statement  

a. The knapsack problem does not belong to the domain of 

optimization problems.  

b. The knapsack problem belongs to the domain of optimization  

problems. Page - 91 
 

c. The Knapsack problem cannot be solved by 

using dynamic programming  

d. The knapsack problem is optimally solved by using 

brute force algorithm.  

59. In Dynamic Programming, our approach is to _________  

a. Develop the solution in a top-down fashion  

b. Express the problem non-recursively 
 

c. Build the solution in a bottom-up fashion Page - 75 

 

d. Input several sub-problems simultaneously  

60. Counting sort is suitable to sort the elements in range 1 to K;  



a. K is large 
 

b. K is small Page - 57 

 

c. K may be large or small  

d. None  

61. We can multiply two matrices A and B only when they are 

compatible which means  

a. Number of columns in A must be equal to number of rows in B.  

it seems Correct as per page 84 

 

(https://www.varsitytutors.com/hotmath/hotmath_help/topics/matrix-

multiplication#:~:text=You%20can%20only%20multiply%20two,an%20m%C3%97p%20mat rix.) 

 

b. Number of rows and columns do not matter 

 
 

c. Number of columns in A must be equal to number of columns in B  

d. Number of rows in A must be equal to number of rows in B  

62. Matrix multiplication is a (n) ________ operation.  

a. Commutative  

b.  
c. b. Associative Page 85  

c. Neither commutative nor associative  

d. Commutative but not associative  

63. In Dynamic Programming approach, solution is modified / changed  

a. Always once 
 

b. At each stage google and wikipedia 

 

c. Only for specific problems  



d. At 4
th

 stage only 
64. In Knapsack problem, the goal is to put items in the Knapsack such that 

the value of the items is __________ subject to weight limit of knapsack. 

a. Minimized  

b. Decreased 
 

c. Maximized Page - 91 

 

d. None of the given options  

65. An in-place sorting algorithm is one that ________ uses 

additional array for storage.  

a. Always  

b. Permanently 
 

c. Does not Page - 54 

 

d. Sometime  

66. Memoization is a part of Dynamic Programming Strategy. 
 

a. True Page - 74 
 

b. False  

67. If matrix A of dimension 2x4 is multiply with matrix B of dimension 4x3, then 
 

the dimension of resultant matrix is Not found exactly 

 

a. 2x4  

b. 4x3  

c. 3x4 
 

d. 2x3 It seems correct as per second last Para of page 84 



 

68. In Dynamic Programming approach, we do not store the solution 

to each sub-problem in case if it reappears.  

a. True 
 
 

b. False Page - 75 

 

69. Dynamic Programming is a problem-solving approach in which___  

a. Problem is solved in Zero time  

b. Solution is developed only at final stage  

c. Both are correct 
 

d. Both are incorrect google 

 

70. In Fibonacci sequence, each term is calculated by____ previous__ terms.  

a. Subtracting, Two  

b. Adding, Three 
 

c. Adding, Two Page - 73 

 

d. Multiplying, Two  

71. Selection sort is not an in-place sorting algorithm. 
 

a. True Page - 54 

 

b. False  

72. If there are θ (n
2
) entries in edit distance matrix then the total running time is:  

a. θ (n)  

b. θ (1)  

c. θ (n2) Page – 84 

d. θ (n logn)  



73. The only way to convert a string of i characters into the empty 

string is with i deletions, represented as  

a. E(0.j) =j  

b. E(i.j) = 1  

c. E(0.i) = j 
 

d. E (i.0)=I Page - 78 

 

74. Dynamic programming formulation of the matrix chain multiplication 

problem will store the solutions of each sub problem in an 

a. Array 
 

b. Table Page - 86 

 

c. Variable  

d. class 



 

75. We can use the optimal substructure property to devise a 

formulation of the edit distance problem.  

a. Selective  

b. Optimum  

c. Iterative  
 

d. Recursive Page - 78 

 

76. Sorting is performed on the basis of ___________.  

a. Computational resources  

b. Asymptotic notation  

c. Summation  

d. Some key value of attribute page- 39 
 

77. In Heap Sort algorithm, we call Build-heap procedure ____________. 
 

a. Only once page 46 

 

b. Twice  

c. Thrice  

d. As many times as we need  

78. Radix sort is not a non-comparative integer sorting algorithm. 
 

a. True Google Search 

 

b. False  

79. In the statement “output P[1].x, P[1].y”, the number of times 

elements of P are accessed is _______.  

a. 1 
 

b. 2 page 14 



 

c. 3  

d. 4  

80. The main purpose of mathematical analysis is measuring the 

______ required by the algorithm.  

a. Space 
 

b. Execution time P-13 
 

c. Inputs & outputs  

d. Execution time and memory  

81. _______ provides us more accurate result when input values are 

not closer with each other  

a. Average 

Median (p-34) 
 

c. Mode  

d. Mean  

82. The process of ______ ends when you are left with such tiny 

pieces remaining that it is trivial to solve them.  

a. Brute-force  

b. Plan-sweep 
 

c. Divide and Conquer P-27 
 

d. Axis-sweep  

83. __________ overcomes the limitations of _______ by 

working as per positional notations of numbers.  

a. Counting sort, Radix sort 
 

b. Radix sort, Counting sort P-71 
 



84. Memorization is a part of Dynamic Programming strategy. 

 

a. True P-74 
 

b. False  

85. Rank of an element can be defined as ___________.  

a. One minus the number of elements that are smaller  

b. Two plus the number of elements that are greater  

One plus the number of elements that are smaller P-34 
 

c. Two minus the number of elements that are smaller  

86. If the time complexity of an algorithm is given by O (1), 

then its time complexity would be  

a. Polynomial  

b. Exponential 
 

c. Constant - Wikipedia 

 

d. Average  

87. Quick sort is a recursive algorithm. 
 

 

a. True Wikipedia ; Google  

b. False 

88. The asymptotic growth of n(n+1)/2 is:  

O(n2)   As the n^2 term has the largest 

contribution, the Big-O complexity is O(n^2) 

a. O(n)  

b. O(n+2)  

c. O(n log n)  



89. Approach of solving geometric problems by sweeping a line 

across the plane is called _____ sweep.  

a. Line  
 

b. Plane Page 18 

 

c. Cube  

d. Box  

90. As per algorithm of Dynamic Programing, we need to store  

a. First sub-problem only  

b. Best solution only  

c. Intermediate sub-problems Pg:75 
 

d. Final solution only  

91. In Sieve technique, we solve the problem 
 

 

a. In recursive manner Pg:34 

 

b. Non recursively  

c. Using Merge Sort algorithm  

d. Using Brute force technique  

92. One of the limitation in 0/1 knapsack is that an item can either be 

________ in the bag or not.  

a. Use 
 

b. Put Pg:91 

 

c. Move  

d. Store  



93. Which one is not passed as parameter in Quick sort algorithm?  

a. End of the array  

b. Middle of the array  

c. Array (containing input elements) Google 
 

d. Start of the array 

 

94. In the analysis of Selection algorithm, we get the convergent _________  

a. Harmonic  

b. Linear  

c. Arithmetic  
 

d. Geometric Pg:37 

 

95. A Random Access Machine (RAM)is an idealized machine 

withrandom access memory. 
 

a. Infinite large Pg:10 

 

b. 512 MB  

c. 256 MB  

d. 2 GBs  

96. While analyzing Selection algorithm, we make a number of 

passes, in fact it could be as many as  

a. n(n+1) 
 

b. log(n) Pg:37 
 

c. n/3  

d. n/4  

97. In Random Access Machine (RAM), instructions are executed in  



a. Parallel  

b. Batch 
 

c. One by One Pg:10 
 

d. Multiple times  

98. In selection problem, the rank of an element will be its ________ position  

a. First 
 

b. final Pg:34 
 

c. Second last  

d. Last  

99. The worst-case running time of Merge sort is _____ in order to 

sort an array of n elements.  

a. O(log n)  

b. O(n) 
 

c. O(n log n) page 40 and google 

d. O(n) 

 

100. f(n) and g(n) are asymptotically equivalent. This means 

that they have essentially the same ______.  

a. Results  

b. Variables  

c. Size  
 

d. Growth rates P:23 

 

101. An algorithm is a mathematical entity. Which is independent of _______. 
 

a. Programming language  

b. Machine and Programming language  



c. Compiler and Programming language 
 

d. Programming language Compiler and Machine 

P:

07 
 

102. In Quick sort algorithm, Pivots form ___  

a. Stack  

b. Queue 
 

c. Binary Search Tree P:49 
 

d. Graph  

103. Counting sort is suitable for sorting the elements within range 1 to P. where 
 

a. P is large 
 

b. P is small P-57 
 

c. P is very large  

d. P is undetermined  

104. In asymptotical analysis of n'(5 2)-3, as n becomes large, 

the dominant (fastest growing) term is some constant times  

a. n_1  

b. n  

c. n+1 
 

d. n*n P-23 
 

105. ___ Items are not allowed in the 0/1 

knapsack. a. Lighter 
 

b. Fractional P-91 
 

c. Whole  

d. Weighty 



 

106. Fibonacci Sequence was named on ______, a famous 

mathematician in 12th Century.  

a. Fred Brooks  

b. Grady Booch  
 

c. Leonardo Pisano P-73 
 

d. Edgar F. Codd  

107. In Heap Sort algorithm, we build _____ for ascending sort. 
 

a. Max heap P-41 
 

b. Min heap  

108. Bubble sort is not an in-place sorting algorithm.  

a. True 
 

b. False P-54 
 

109. In partition algorithm, the subarray ______ has elements 

which are greater than pivot element x.  

a. A[p...r]  

b. A[p...q-1]  

c. A[q] 
 

d. A[q+1..r] P-46 
 

110. In Heap Sort algorithm, if heap property is violated 

 

a. We call Build heap procedure 

P-

4

3 
 

b. We call Heapify procedure  

c. We ignore  



d. Heap property can never be violated  

111. ______ is not a characteristic of Random Access Machine. 
 

a. Single-Processor P-10 
 

b. Assigning a value to a variable  

c. Locality of reference  

d. Executing an arithmetic instruction  

112. The only way to convert an empty string into a sting of j 

characters is by doing j insertions, represented as ______  

a. E(i,j) = 1  

b. E(I,0) = I 
 

c. E(0,j) = j page 78 
 

d. E(1,j)= j 



 

 

113. In Selection problem, the Sieve technique works in __________.  

a. Non-recursive manner  

b. Constant time 
 

c. Phases page 34 

 

d. One complete go  

114. Algorithm is a sequence of computational steps that ---- 

the input into output.  

a. Merge  

b. Assign 
 

c. Transform page 7 
 

d. Integrate  

115. If pj dominates pi and pi dominates ph then pj also dominates 

ph, it means dominance relation is 
 

a. Transitive page 18 

 

b. Non Transitive  

c. Equation  

d. Symbolic  

116. To find maximal points in brute-force algorithm each point of 

the space is compared against ______ of that space.  

a. One other point 
 

b. All other points page 11 

 

c. Few other points  

d. Most of the other points 



 

117. In the following code the statement “cout<<j;”executes ----

----- times. for (j=1; j<=5; j = j+2)  

cout<<j; 
 

a. 5 times  

b. 2 times  

c. 3 times  

d. 0 times 



 

118. In merge sort algorithm, we split the array around the 

______ index q. a. Entring 
 

e. b. Mid page 17  

c. Exiting  

d. Summing  

119. In Selection problem, the Sieve technique _________.  

a. Add some more input items each time  

b. Do not work recursively  

c. Do not uses Divide and Conquer approach  

f. Eliminates undesired data items each time  

120. Consider three matrices X, Y, Z of dimensions 1 x 2, 2 x 3, 

3 x 4 respectively. The number of multiplications of X(YZ) is . 

a. 16  

b. 32  

c. 26 
 

g. d. 32 page 84  

121. In Heap Sort algorithm, the total running time for Heapify procedure is  

_______ 
 

a. Theta (log n)  

b. Order (log n)  

c. Omega (log n)  

h. O(1) i.e. Constant time 
 
 
 
  

122. The sieve technique works where we have to find_______ 

items(s) from a large input. 
 



a. Single page 34 

Two 
 

b. Three  

c. Similar  

123. In Dynamic Programming based solution of Knapsack Problem, 

if we decide to take an object i , then we gain______  

a. W(Total Weight of Knapsack)  

b. V (Total Value of all items) 
 

c. vi (Value of object i) page 93 

 

d. Nome of the given option 

 

124. While Sorting, the order domain means for any two input elements x and y 
 

_______ satisfies only. 
 
 

a. x < y page 39 
 

b. x > y  

c. x = y  

d. All of the above  

125. For solving Selection problem, we introduced Sieve technique due to  

_______ 
 

a. Using Decrease and Conquer strategy page 34 

 

b. Avoiding to sort all input data  

c. Eliminating Rank of an element  

d. Using Brute-force approach  



126. ________ is one of the few problems, where provable lower 

bounds exist on how fast we can sort.  

a. Searching 
 

b. Sorting page 38 

 

c. Both Searching & sorting  

d. Growing  

127. In plane sweep approach, a vertical line is swept across 

the 2d-plane from_____.  

a. Right to Left 
 

b. Left to Right page 18 
 

c. Top to Bottom  

d. Bottom to top  

128. In generating Fibonacci sequence, we can avoid unnecessary repetitions by 
 

_____ process. 
 

a. Tokenization 
 

b. Memorization page 43 
 

c. Randomization  

d. Memorization  

129. For _________ values of n, any algorithm is fast enough. 
 

a. Small page 14 
 

b. Medium  

c. Large  

d. Infinity 



130. Dynamic programming comprises of _______.  

a. Recursion only  

b. Repetition only  

c. Recursion with Repetition  
 

d. No Repetition but Recursion page 75 

 

131. The function f(n)=n(logn+1)/2 is asymptotically equalient t nlog n :Here Lower 

Bound means function f(n) grows asymptotically at __ as fast as nlog n. 

a. Least page 23 

 

b. Normal  

c. Most  

d. At  

132. Counting sort has time complexity.  

a. O(n+k) 
 

b. O(n) page 58 
 

c. O(k)  

d. O(nlogn)  

133. Due to left complete nature of binary tree, the heap can be stored in 
 

a. Array page 40 
 

b. Structures  

c. Link List  

d. Stack  

134. Single item from a larger set of ________.  

a. Constant  



b. Pointers  

c. Phases 
 

d. n items page 34 
 

135. In the clique cover problem, for two vertices to be in the same 

group, they must be ______ each other.  

a. Apart from  

b. Far from  

c. Near to 
 

d. Adjacent to page 76 



136. How much time merge sort takes for an array of numbers?  

a. T(n^2)  

b. T(n)  

c. T(log n)  
 

d. T(n log n) page 40 
 

137. In in-place sorting algorithm is one that uses arrays for storage. 

 

a. No additional array page 54 
 

b. An additional array  

c. Both of above may be true according to algorithm  

d. More than 3 arrays of one dimension  

138. Brute-force algorithm for 2D-Maxima is operated by comparing ______  

pairs of points. 
 

a. Two  

b. Some  

c. Most 
 

d. All page 18 
 

139. While Sorting, the ordered domain means for any two input 

elements x and y ____ satisfies only.  

a. x > y  

b. x < y  

c. x = y 
 

d. All of the above page 38 
 



140. Quick sort is.  

a. Stable & in place 
 

b. Not stable but in place page 54 
 

c. Stable but not in place  

d. Some time stable & some times in place  

141. Which may be a stable sort?  

a. Merger  

b. Insertion 
 

c. Both above page 54 
 

d. None of the above 



142. For the Sieve Technique we take time. 
 
 

a. T(nk) page 34 
 

b. IT(n / 3)  

c. n^2  

d. n/3  

143. Continuation sort is suitable to sort the elements in range 1 to k.  

a. K is Large  

b. K is not known  

c. K may be small or large 
 

d. K is small page 54 
 

144. Asymptotic growth rate of the function is taken over ______ 

case running time. .  

a. Best 
 

b. Worst page 14 
 

c. Average  

d. Normal  

145. The sieve technique is a special case, where the number of 

sub problems is just.  

a. 5  

b. Many 
 

c. 1 page 34 
 

d. Few  

146. In Quick sort, we don‟t have the control over the sizes of recursive calls. 



 

a. True page 49 
 

b. False  

c. Less information to decide  

d. Ether true or false  

147. Before sweeping a vertical line in plane sweep approach, in start sorting 

of the points is done in increasing order of their _____ coordinates. . 

a. X page 18 
 

b. Y  

c. Z  

d. X , Y 



148. Random access machine or RAM is a/an.  

a. Machine build by Al-Khwarizmi  

b. Mechanical machine  
 

c. Mathematical model page 10 

 

d. Electronics machine  

149. The Huffman codes provide a method of encoding data 

inefficiently when coded using ASCII standard.  

a. True 
 

b. False page 99 

 

150. A heap is a left-complete binary tree that confirms to the ________.  

a. increasing order only  

b. decreasing order only 
 

c. heap order page 40 
 

d. log n order  

151. If we associate (x, y) integers pair to cars where x is the speed of the car and 

y is the negation of the price. High y value for a car means a ________ car. 

a. Fast  

b. Slow  

c. Expensive  

Cheap 
 

152. Which one of the following sorting algorithms is the fastest?  

a. Merge sort  

Quick sort 
 

b. Insertion sort  

c. Heap sort 



 

153. Quick sort algorithm divide the entire array into ________ sub arrays. 
 

2 
 

a. 3  

b. 4  

c. 5  

154. In brute force algorithm, we measure running time T(n) based on ________. 
 

a. Average-case time and best-case time 
 

b. Worst-case time and average-case time page 46 

 

c. Worst-case time and best-case time  

d. Best-case time and staring-case time 



 

155. For 2D Maxima problem. Plane Sweep algorithm first of all _________. 
 

a. Sorts all points  

b. Delete some points  

c. Output the elements  

d. Pushes all points on stack  

156. There are ________ entries in the Edit Distance Matrix  

a. ϴ (n)  
 

b. b. ϴ (n2) page 84  

c. ϴ (n+2) 

 

d. ϴ (n + 100) 

 

157. Which symbol is used for Omega notation?  

a. (O)  

b. (ϴ) 
 

c. (Ω)  

c. (@)  

158. Selection sort is a ______ sorting algorithm 
 

d. a. In-place page 54  

b. Not In-Place  

c. Stable  

d. in-partition  

159. In Dynamic Programming based solution of knapsack problem, 

to compute entries of 'V', we will imply a(n) ______ approach.  

a. Subjective  

b. Inductive  



c. Brute Force  

d. Combination  

160. We do not need to prove comparison-based sorting 

algorithms by mathematically. It always takes _________ time. 

a. Big Oh nlog(n)  

b. Omega nlog(n)  

c. Omega n(n^2)  

d. Theta nlog(n) 
161. Merge sort is a/an _______ and ________ sorting algorithm  

a. Not in-place, not stable one  

b. In-place, not stable one  

c. In-place, stable one  
 

d. Not in-place, stable one page 54 

 

162. Cubic function will ________ a quadratic function.  

a. Prove  

b. be equal to 
 

c. overtake Page 25 

 

d. find  

163. Insertion sort is a _________ sorting algorithm  

a. Unstable 
 

b. In-place Page 54 
 

c. Not In-Place  

d. in-partition  



164. To check whether a function grows faster or slower than the other 

function, we use some asymptotic notations, which is ________. 

a. Big-oh notation  

b. Theta notation  

c. Omega notation  

d. All of the given  

165. Asymptotic growth of 8n^2 + 2n – 3 is:  

a. Θ(n^2 + n) 
 

b. Θ (n^2) page 14 
 

c. Θ(8n^2)  

d. Θ(8n^2 + 2n)  

166. In the analysis of algorithms, _________ plays an important role.  

a. text analysis  

time 
 

b. growth rate  

c. money 



 

167. In inductive approach of knapsack problem, we consider 2 cases, _______ 
 

Or ________. 
 

a. Median, Mode  

b. Recursive, Iterative  
 

c. Leave object, Take object page 93 

 

d. Sequentially. Parallel  

168. Random Access Machine (RAM) can execute _________ instructions  

a. only logical  

b. parallel  

c. only arithmetic  

d. logical and arithmetic  

169. Using _______ algorithm, efficiency is not given much importance  

a. Greedy  

b. Merge sort  

c. Processing as there is no algorithm by this name 

 

d. Brute Force  

170. Bubble sort takes theta _________ in the worst case  

a. (n2) page 39 
 

b. (n)  

c. log(n)  

d. nlog(n)  

171. If matrix A of dimension p × q is multiply with matrix B of 

dimension q × r, then dimension of resultant matrix is:  



a. p × q 
 

 

b. p × r page 84 
 

c. q × r  

d. r × p 
 

172. Dynamic Programing algorithms often use some kind of 

________ to store the results of intermediate sub-problems 
 

a. table (Page 75) 
 

b. variable  

c. stack  

d. loop 



173. ________________ is in-place sorting algorithm. 

 

a. Bubble sort (Page 54) 
 
 

b. Merge sort  

c. Linear search  

d. Binary Search  

174. Which one of the following problems can be solved using dynamic problem? 
 

a. Bubble sort problem 
 

b. Matrix chain multiplication problem page 85 
 

c. Greedy search problem  

d. Fractional knapsack problem  

175. In chain matrix multiplication, solutions of the sub-problems are stored in a 
 

_________. 
 

a. Array 
 

b. Table page 86 
 

c. Tree  

d. Link list  

176. What is the average running time of a quick sort algorithm?  

a. O(n^2)  

b. O(n) 
 

c. O(n log n) (Page 49) 
 

d. O(log n)  



177. Sorting Algorithms having O _______ running time are 

considered to be slow ones.  

a. (n) 
 

b. (n^2) (Page 39) 
 

c. (nlog(n))  

d. (log(n))  

178. While solving Selection problem, in Sieve technique we partition input data 
 

________ 

 

a. In increasing order  

b. In decreasing order  

c. According to Pivot  

d. Randomly 



 

179. ________ is the process of avoiding unnecessary repetitions 

by writing down the results of recursive calls and looking them 

up again if we need them later.  

a. Loop 
 

 

b. Memoization page 74 
 

c. Recursion  

d. Function  

180. In average-case time the probability of seeing input is denoted by _______. 
 

a. p{I}  

b. p[I]  

c. p<i> 
 

d. p(i) page 13 
 

181. While applying the Sieve technique to selection sort, how to 

choose a pivot element.  

a. Through mean  

b. Linear 
 

c. Randomly page 35 

 

d. Sequentially  

182. Number of _______ of the pseudo code are counted to measure 

the running time.  

a. Inputs  

b. Outputs  

c. Steps page 13 
 

d. Pages  



183. Developing a dynamic programming algorithm generally involves ______ 
 

separate steps. 
 

a. One 
 

 

b. Two page 75 

 

c. Three  

d. Four  

184. 8n^2+2n+3 will exceed c28(n), no matter how large we make _____.  

a. n  

b. 2n 
 

c. c2 page 25 
 

d. this quadratic equation 



185. The running time of quick sort algorithm_________.  

a. Is impossible to compute  

b. Has nothing to do with pivot selection  

c. Is Random upon each execution  
 

d. Greatly influenced by the selection of pivot page 49 

 

186. _________ involves breaking up the problem into sub problems 

whose solutions can be combined to solve the global problem. 

a. Complexity Theory  

b. Dynamic programming solution 
 

c. Divide and Conquer Strategy page 34 
 

d. Greedy Algorithms  

187. In _____________ we have to find rank of an element from given input.  

a. Merge sort algorithm 
 

b. Selection problem page 34 
 

c. Brute force technique  

d. Plane Sweep algorithm  

188. How many steps are involved to design the dynamic programming strategy? 
 

a. 2  

b. 3  

c. 1 
 

d. 4 page 92 

 

189. In Bucket sort, if there are duplicates then each bin can be 

replaced by a a. Stack 
 



b. Linked list page 69 
 

c. Hash table  

d. Heap  

190. In merge sort algorithm, we split the array ______ to find index q.  

a. from start 
 

b. midway page 28 
 

c. from end  

d. both from start or end  

191. Find the maximum value of the items which can carry 

using knapsack Knapsack weight capacity = 50.  

Item  Weight Value 

11070,22020,33080,470  200 

 

a. 280  

b. 100  

c. 90  

200 

 

192. In 2-d maxima problem a point p is said to be dominated by point q if 
 

_________. 
 

a. p.x <= q.x  
 

b. p.x <= q.x and p.y <= q.y page 17 

 

c. p.y <= q.y  

d. p.x >= q.x and p.y >=q.y  

193. Sorting can be in ______________.  



a. Increasing order only  

b. Decreasing order only  

c. Both increasing and decreasing order  

d. Random order  

194. Recurrence can be described in terms of _______________.  

a. Array  

b. Linear 
 

c. Tree page 31 

 

d. Graph  

195. The brute-force algorithm for 2D-Maxima runs in order O(__) time.  

a. n  

b. n(log n) 
 

c. n*n page 18 

 

d. n3 

 

196. In plane sweep approach of solving geometric problems, a 

_________ is swept across the plane. 
 

a. Line page 18 

 

b. Plane  

c. Cube  

d. Box  

197. Which of the following is calculated with Big Omega notation?  

a. Medium bounds  

b. Upper bounds 
 



c. Lower bounds Page - 25 

 

d. Both upper and lower bounds  

198. _________ is always based on divide and conquer strategy.  

a. Bubble sort  

b. Selection sort  

c. Pigeon sort  

d. Quick sort page 46 

 

199. If a matrix has three rows and two columns, then dimensions 

of matrix will be:  

a. 3x2  

2x3 
 

b. 3x3  

c. 2x2  

200. Asymptotic notations are used to describe _______ of an algorithm.  

a. Length 
 

b. running time google 

 

c. size  

d. compile time  

201. Catalan numbers are related the number of different ______ on „n‟ nodes. 
 

a. Arrays  

b. linked lists  

c. binary trees page 85 
 

d. functions 



 

202. Applying the sieve technique to selection problem, ________ 

element is picked from array.  

a. Output  

b. Total  

c. Input  
 

d. Pivot page 35 

 

203. Dynamic Programming approach is usually useful in solving _______ 
 

problems. 
 

a. Normal 
 

b. Optimization google 
 

c. Array  

d. Loop  

204. In recursive formulation of knapsack 

Problem: V [0, j] = ________ for j>=0  

a. -1 
 

b. 0 page 93 
 

c. 1  

d. 2  

205. ________ is a linear time sorting algorithm.  

a. Merge sort 
 

b. Radix sort page 71 
 

c. Quick sort  



d. Bubble sort  

206. Quick sort is one of the _____ sorting algorithm. 
 

a. Fastest page 19 

 

b. Slowest  

c. Major  

d. Average  

207. The time assumed for each basic operation to execute on 

RAM model of computation is _____.  

a. Infinite  

b. Continuous 
 

c. Constant page 10 

 

d. Variable 



 

 

208. In Sieve Technique, we know the item of 

interest.  

a. True 
 

b. False page 34 

 

209. While analyzing algorithms, _______ and _______ usually 

considered difficult to calculate.  

a. Finite, Infinite 

 

b. Floor, ceiling google 
 

c. Row, Column  

d. Graph, Tree  

210. While analysis of the brute-force maxima algorithm, an array 

sorted in the reverse order is the type of _________ case input.  

a. Best 
 

b. Worst page 14 

 

c. Somewhat bad  

d. Average  

211. _________ is not useful measure of central tendency of given 

input set especially when the distribution of values is highly skewed. 

a. Mean  

b. Mode  

c. Average 
 

d. Median page 34 

 



212. In asymptotical analysis of n(n-3) and 4n*n, as n becomes large, 

the dominant (fastest growing) term is some constant times _______. 

a. n+1  

b. n-1  

c. n 
 

d. n*n page 23 

 

213. In addition to passing in the array itself to Merge Sort 

algorithm, we will pass in other arguments which are indices. 
 

a. Two P-38 
 

b. Three  

c. Four  

d. Five 



 

214. In 2d-maximal problem, a point is said to be if it is not 

dominated by any other point in that space.  

a. Member  

b. Minimal  
 

c. Maximal P-11 
 

d. Joint  

215. Counting sort assumes that the numbers to be sorted are in the range  

________. 
 

a. K to n where n is large 
 

b. 1 to k where k is small (P-57) 
 

c. K to n where k is small  

d. k to n where n is small  

216. Insertion sort is an efficient algorithm for sorting a 

__________ number of elements 
 

a. Large P-39 
 

b. Small  

c. Extra large  

d. Medium  

217. If the indices passed to merge sort algorithm are _________ 

then this means that there is only one element to sort. 
 

a. Small page 28 
 

b. Large  

c. Equal  



d. Not Equal  

218. In Knapsack Problem, each item must be entirely accepted 

or rejected, is called ______ problem.  

a. Fractional 
 

b. 0-1 P-92 
 

c. Linear  

d. Optimal  

219. If the time complexity of an algorithm is O(n). then it is called 

_______ time complexity. 
 

a. Linear Wikipedia 

 

b. Constant  

c. Average  

d. Exponential  

220. In the case of _________ analysis does not depend upon on 

the distribution of input.  

a. Merge sort 
 

b. Quick sort P-50 
 

c. Insertion sort  

d. Heap sort  

221. We can use the ___________ Property to devise a recursive 

formulation of the edit distance problem.  

a. Small substructure  

b. Algorithmic  

c. Real 
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1. The sequence of merge sort algorithm is: 

a. Divide Combine-Conquer 

b. Conquer-Divide-Combine 

c. Divide-Conquer-Combine Page 27 

d. Combine-Divide-Conquer 

 

2. In Knapsack Problem, limitation is that an item can either be put 

in the bag or not. Fractional items are not allowed. 

a. 0 

b. 1 

d. Fractional 

 

3. In Selection algorithm, we assume pivot selection takes theta

 runnin

g time. 

 

b. n2 

c. n3 

d. log (n) 

 

4. In Heap Sort algorithm (using max heap), when every time maximum 

a. n Page - 36 

c. 0/1 Page 91 
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elements removed from top . 

a. We call merge Sort Algorithm 

b. it becomes Order n2 Algorithm 

c. Divide and Conquer strategy helps us 

d. We are left with a hole Page – 41 

 

5. If matrix A of dimension p x q is multiply with matrix B of 

dimension q x r, then each entry in resultant matrix takes

 time. 

 

b. O (1) 

c. O (p x q) 

d. O (q x r) 
 

a. O (q) Page - 84 
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6. _ is a method of solving a problem in which we check all 

possible solutions to the problem to find the solution we need. 

a. Plane-Sweep Algorithm 

b. Sorting Algorithm 

d. Greedy approach 

7. The worst case running time of Quick sort algorithm _. 

a. Cannot be quadratic 

b. Is quadratic google QuickSort and its Analysis (codesdope.com) & 

http://personal.kent.edu/~rmuhamma/Algorithms/MyAlgorithms/Sorting/quickSort.h

tm 

c. ls always Exponential 

d. Is linear 

8. In max heap (for Heap Sort algorithm), when every time maximum 

element is removed from top we replace it with leaf in the tree. 

a. second last 

c. First 

d. Any 

9. Quick sort algorithm was developed by - 

a. AlferdAho 

b. Sedgewick 

c. John Vincent Atanasoff 

10. If Matrix-A has dimensions "3x2" and Matrix-B has dimensions "2x3", 

then multiplication of Matrix-A and Matrix-B will result a new Matrix-C 

having dimensions. 

c. Brute-Force Algorithm google 

b. Last Page -41 

d. Tony Hoare – Google wikipedia 
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a. 3x2 

b. 2x3 

c. 2x2 

d. 3x3 http://www.calcul.com/show/calculator/matrix-multiplication 

11. For comparison-based sorting algorithms, it is possible to sort more 

efficiently than Omega n log(n) time. 

a. Always 

c. Sometimes 

b. Not P-54 
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d. Sometimes not 

12. Dynamic Programming approach is usually useful in solving 

optimization problems. 

 
http://web.mit.edu/15.053/www/AMP-Chapter-11.pdf 

b. False 

13. In Sorting the key value or attribute from an ordered domain. 

a. Must be page 39 

b. Not always 

c. May be 

d. Occasionally 

14. Result of asymptotical analysis of n(n -3) and 4n*n is that _ 

a. n(n-1) is asymptotically Less 

b. n(n-1) is asymptotically Greater 

c. Both are asymptotically Not equivalent 

d. Both are asymptotically Equivalent page 23 (4n*n= 4n2) 

15. Floor and ceiling are to calculate while analyzing algorithms 

a. Very easy 

b. Usually considered difficult P-31 

c. 3rd Option is missing 

d. 4th Option is missing 

16. _ of reference is an important fact of current processor technology. 

a. Defining 

b. Assigning 

c. Formality 

a. True https://en.wikipedia.org/wiki/Dynamic_programming & 

d. Locality P-8 
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17. In max-heap, largest element is stored at root node. Where is the 

smallest element stored? 

a. Right Node 

b. Leaf Node  

c. Middle Node 

d. Left Node 
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18. In average-case time analysis of Quick sort algorithm, the most 

balanced case for partition is when we divide the list of elements into 

_. 

a. Equal no. of pieces as of input elements 

b. Single piece exactly 

c. Two nearly equal pieces 

d. Three nearly equal pieces 

19. Which of the following is calculated with Big O notation? 

a. Medium bounds 

b. Upper bounds Page - 25 

c. Lower bounds 

d. Both upper and lower bounds 

20. Edit distance algorithm based on strategy 

a. Greedy 

b. Dynamic Programming Page - 81 

c. Divide and Conquer 

d. Searching 

21. In Heapsort Algorithm, total time taken by heapify procedure is _ 

b. O (log2 n) 

c. O (n log n) 

d. O (n2 log n) 

22. Al-Khwarizmi was a/an    

a. Artist 

c. Astronomer 

a. O (log n) Page-43 

b. Mathematician P-7 
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d. Khalifah 

23. When matrix A of 5x3is multiply with metric B of 3x4 then the 

number of multiplication required is: Not found exactly 

a. 15 

b. 12 

c. 36 

d. 60 Not Found exactly but as per formula at page 84, 
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24. Pseudo code of algorithms are to be read by _ . 

b. RAM 

c. Computer 

d. Compiler 

25. The sieve technique is a special case, where the number of sub-
problems is Just 

_   

b. 2 

c. 3 

d. 4 

26. When a recursive algorithm revisits the same problem over and over 

again, we say that the optimization problem has sub-problems. 

b. Over costing 

c. Optimized 

d. Three 

27. Sieve technique is very important special case of Divide-and-Conquer 

strategy. 

b. False 

28. In order to say anything meaningful about our algorithms, it will be 

important for us to settle on a . 

a. Java Program 

b. C++ Program 

c. Pseudo program 

a. People Page -12 

a. 1 P-34 

a. Overlapping – Google Search 

a. True P-34 
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d. Mathematical model of computation P-10 

29. Merge sort is based on . 

a. Brute-force 

b. Plan-sweep 

c. Axis-sweep 

d. Divide and Conquer P-27 
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30. What time does Merge Sort algorithm take in order to sort an 

array of 'n' numbers? 

a. Ꝋ(n) 

b. Ꝋ (log n) 

c. Ꝋ (n^2) 

31. In Heap Sort algorithm, the first step is to _ _. 

 

b. Sort the array in descending order 

c. Call Heapify procedure 

d. Find the number of input elements 

32. The definition of theta-notation relies on proving asymptotic bound. 

a. One 

b. Lower 

c. Upper 

33. In merge sort algorithm, to merge two lists of size n/2 to a list of size n, 
takes 

_ time. 

b. Theta log(n) 

c. Theta log2(n) 

d. Theta n log(n) 

34. We can make _ recursive calls in Fibonacci Sequence. 

a. Infinite 

a. Call Build-Heap procedure Page - 46 

d. Ꝋ (n log n) Google Search 

d. Both lower & upper Page - 25 

a. Theta (n) Page - 32 

b. Finite google 
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c. Only one 

d. Zero 

35. Following is NOT the application of Edit Distance problem. 

a. Speech recognition 

b. Spelling Correction 

d. Computational Molecular Biology 

c. Ascending Sort Page - 76 
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36. In plane sweep approach, a vertical line is swept across the 2d-plane 

and structure is used for holding the maximal points lying to the left of 

the sweep line. 

a. Array 

b. Queue 

d. Tree 

37. When a heapify procedure is applied to the root node to restore the 

heap, then at each level, the comparison performed takes time: 

a. It will take (log n). 

b. It can not be predicted 

d. Time will vary according to the nature of input data. 

38. _ time is the maximum running time over all legal inputs. 

b. Average-case 

c. Best-case 

d. Good-case 

39. Efficient algorithm requires less computational... 

a. Memory 

b. Running Time 

d. Energy 

40. For average-case time analysis of Quick sort algorithm, Pivot 

selection is on average basis from __   

a. half of the input values 

c. Stack Page - 18 

c. It will take O (1). Page - 43 

a. Worst-case Page - 13 

c. Memory and Running Time Page - 9 

b. all possible random values Page - 50 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

c. Pivot is input separately 

d. values greater than 5 

41. Selection algorithm takes theta    

a. (n2) 

c. log(n) 

d. n log(n) 

b. (n) Page - 37 
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42. Recurrence can be described in terms of a tree. 

b. No 

43. Time complexity of Dynamic Programming based algorithm for 

computing the minimum cost of Chain Matrix Multiplication is    

a. Log n 

b. n 

c. n^2 (n square) 

44. The Iteration method is used for    

a. Comparing sorting algorithms only 

c. Merging elements in Merge sort 

d. Dividing elements in Merge sort 

45. In 3-Dimensional space, a point P has coordinate(s). 

a. (X, Y) 

b. (X, 0) 

c. (0, Y) 

d. (X,Y, Z) 

46. Chain matrix multiplication problem can be solved through strategy. 

b. Greedy 

c. Divide and conquer 

d. Sorting 

47. Merge sort have running time running time of Heap sort. Not found 
exactly 

a. Yes Page - 31 

d. n^3 (n cube) Page -90 

b. Solving Recurrence relations Page 31 

a. Dynamic programming Page - 85 
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a. Greater than 

c. Equal to 

d. Different than 

48. Median is not useful measure of central tendency of given input set 

especially when the distribution of values is highly skewed. 

a. True 

b. Less than Google 

b. False Page – 34 
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49. We do not need to mathematically prove that for comparison-based 

sorting algorithms always takes Omega nlog (n) time. 

b. False 

50. The Omega-notation allows us to state only the asymptotic bounds. 

a. Middle 

c. Upper 

d. Both lower & upper 

51. Both lower & upperSorting can be in    

a. Increasing order only 

b. Decreasing order only 

c. Both Increasing and Decreasing order – (My opinion) 

d. Random order 

52. Radix sort performs sorting the numbers digit (s) at a time. 

b. Two 

c. Three 

d. All 

53. Quicksort is a/an and sorting algorithm. 

a. Not in place, not stable one 

c. In place , stable one 

d. Not in place , stable one 

54. Consider three matrices X,Y,Z of dimensions 1x2, 2x3,3x4 

respectively. The number of multiplications of (XY) Z is: 

a. True Google & VU Tech (pg 46 not very clear) 

b. Lower Page 25 

a. One Page - 71 

b. In place , not stable one Page - 54 
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a. 18 As per lecture slides 

b. 32 

c. 24 

d. 30 

55. In Fibonacci Sequence, unnecessary repetitions do not exist at all. 

a. True 

b. False Page – 74 
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56. It is not a Fibonacci sequence . 1,1,1,2,3,5,8,13,21,34,55,….. 

b. False 

57. Heap sort is a/ an and _ sorting algorithem. 

a. Not in place, not stable one 

c. In place , stable one 

d. Not in place , stable one 

58. Identify the True Statement 

a. The knapsack problem does not belong to the domain of 

optimization problems. 

b. The knapsack problem belongs to the domain of optimization 

c. The Knapsack problem cannot be solved by using 

dynamic programming 

d. The knapsack problem is optimally solved by using brute 

force algorithm. 

59. In Dynamic Programming, our approach is to _   

a. Develop the solution in a top-down fashion 

b. Express the problem non-recursively 

c. Build the solution in a bottom-up fashion Page - 75 

d. Input several sub-problems simultaneously 

60. Counting sort is suitable to sort the elements in range 1 to K; 

a. K is large 

c. K may be large or small 

a. True Page - 73 

b. In place , not stable one Page - 54 

problems. Page - 91 

b. K is small Page - 57 
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d. None 

61. We can multiply two matrices A and B only when they are compatible 

which means 

a. Number of columns in A must be equal to number of 

rows in B. it seems Correct as per page 84 

(https://www.varsitytutors.com/hotmath/hotmath_help/topics/matrix- 
multiplication#:~:text=You%20can%20only%20multiply%20two,an%20m%C3%97p%20ma

t rix.) 

b. Number of rows and columns do not matter 
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c. Number of columns in A must be equal to number of columns in B 

d. Number of rows in A must be equal to number of rows in B 

62. Matrix multiplication is a (n) operation. 

a. Commutative 

c. Neither commutative nor associative 

d. Commutative but not associative 

63. In Dynamic Programming approach, solution is modified / changed 

a. Always once 

c. Only for specific problems 

d. At 4th stage only 

64. In Knapsack problem, the goal is to put items in the Knapsack such 

that the value of the items is _ subject to weight limit of knapsack. 

a. Minimized 

b. Decreased 

d. None of the given options 

65. An in-place sorting algorithm is one that uses additional array 

for storage. 

a. Always 

b. Permanently 

d. Sometime 

66. Memoization is a part of Dynamic Programming Strategy. 

b. Associative Page 85 

b. At each stage google and wikipedia 

c. Maximized Page - 91 

c. Does not Page - 54 

a. True Page - 74 
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b. False 

67. If matrix A of dimension 2x4 is multiply with matrix B of dimension 4x3, 

then the dimension of resultant matrix is Not found exactly 

a. 2x4 

b. 4x3 

c. 3x4 

d. 2x3 It seems correct as per second last Para of page 84 
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68. In Dynamic Programming approach, we do not store the solution to 

each sub- problem in case if it reappears. 

a. True 

69. Dynamic Programming is a problem-solving approach in which   

a. Problem is solved in Zero time 

b. Solution is developed only at final stage 

c. Both are correct 

70. In Fibonacci sequence, each term is calculated by_ _ previous
 terms. 

a. Subtracting, Two 

b. Adding, Three 

d. Multiplying, Two 

71. Selection sort is not an in-place sorting algorithm. 

b. False 

72. If there are θ (n2) entries in edit distance matrix then the total running 
time is: 

a. θ (n) 

b. θ (1) 

d. θ (n logn) 

73. The only way to convert a string of i characters into the empty string is 

with i deletions, represented as 

a. E(0.j) =j 

b. False Page - 75 

d. Both are incorrect google 

c. Adding, Two Page - 73 

a. True Page - 54 

c. θ (n2) Page – 84 
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b. E(i.j) = 1 

c. E(0.i) = j 

74. Dynamic programming formulation of the matrix chain multiplication 

problem will store the solutions of each sub problem in an 

a. Array 

c. Variable 

d. class 

d. E (i.0)=I Page - 78 

b. Table Page - 86 
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75. We can use the optimal substructure property to devise a 

formulation of the edit distance problem. 

a. Selective 

b. Optimum 

c. Iterative 

76. Sorting is performed on the basis of . 

a. Computational resources 

b. Asymptotic notation 

c. Summation 

77. In Heap Sort algorithm, we call Build-heap procedure _. 

 

b. Twice 

c. Thrice 

d. As many times as we need 

78. Radix sort is not a non-comparative integer sorting algorithm. 

b. False 

79. In the statement “output P[1].x, P[1].y”, the number of times elements 

of P are accessed is _. 

a. 1 

c. 3 

d. 4 

80. The main purpose of mathematical analysis is measuring the

a. Only once page 46 

d. Recursive Page - 78 

d. Some key value of attribute page- 39 

a. True Google Search 

b. 2 page 14 
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 require

d by the algorithm. 

a. Space 

c. Inputs & outputs 

d. Execution time and memory 

b. Execution time P-13 
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81. _ provides us more accurate result when input values are not 

closer with each other 

a. Average 

b. Median P-34 

c. Mode 

d. Mean 

82. The process of ends when you are left with such tiny pieces 

remaining that it is trivial to solve them. 

a. Brute-force 

b. Plan-sweep 

d. Axis-sweep 

83. _ overcomes the limitations of by working as 

per positional notations of numbers. 

a. Counting sort, Radix sort 

b. Radix sort, Counting sort P-71 

84. Memorization is a part of Dynamic Programming strategy. 

b. False 

85. Rank of an element can be defined as _ . 

a. One minus the number of elements that are smaller 

b. Two plus the number of elements that are greater 

c. One plus the number of elements that are smaller P-34 

d. Two minus the number of elements that are smaller 

86. If the time complexity of an algorithm is given by O (1), then its 

time complexity would be 

c. Divide and Conquer P-27 

a. True P-74 
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a. Polynomial 

b. Exponential 

c. Constant - Wikipedia 

d. Average 

87. Quick sort is a recursive algorithm. 

a. True Wikipedia ; Google 

b. False 
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88. The asymptotic growth of n(n+1)/2 is: 

a. O(n2) As the n^2 term has the largest contribution, the Big-O complexity is O(n^2) 

b. O(n) 

c. O(n+2) 

d. O(n log n) 

89. Approach of solving geometric problems by sweeping a line across the 

plane is called sweep. 

a. Line 

b. Plane Page 18 

c. Cube 

d. Box 

90. As per algorithm of Dynamic Programing, we need to store 

a. First sub-problem only 

b. Best solution only 

c. Intermediate sub-problems Pg:75 

d. Final solution only 

91. In Sieve technique, we solve the problem 

a. In recursive manner Pg:34 

b. Non recursively 

c. Using Merge Sort algorithm 

d. Using Brute force technique 

92. One of the limitation in 0/1 knapsack is that an item can either be _ 

in the bag or not. 

a. Use 

c. Move 

b. Put Pg:91 
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d. Store 

93. Which one is not passed as parameter in Quick sort algorithm? 

a. End of the array 

b. Middle of the array 

c. Array (containing input elements) Google 

d. Start of the array 
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94. In the analysis of Selection algorithm, we get the convergent _   

a. Harmonic 

b. Linear 

c. Arithmetic 

95. A Random Access Machine (RAM)is an idealized machine withrandom 

access memory. 

 

b. 512 MB 

c. 256 MB 

d. 2 GBs 

96. While analyzing Selection algorithm, we make a number of passes, 

in fact it could be as many as 

a. n(n+1) 

c. n/3 

d. n/4 

97. In Random Access Machine (RAM), instructions are executed in 

a. Parallel 

b. Batch 

d. Multiple times 

98. In selection problem, the rank of an element will be its _ position 

a. First 

c. Second last 

a. Infinite large Pg:10 

d. Geometric Pg:37 

b. log(n) Pg:37 

c. One by One Pg:10 

b. final Pg:34 
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d. Last 

99. The worst-case running time of Merge sort is _ in order to sort an array 

of n elements. 

a. O(log n) 

b. O(n) 

d. O(n) 

c. O(n log n) page 40 and google 
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100. f(n) and g(n) are asymptotically equivalent. This means that 

they have essentially the same . 

a. Results 

b. Variables 

c. Size 

101. An algorithm is a mathematical entity. Which is independent of . 

a. Programming language 

b. Machine and Programming language 

c. Compiler and Programming language 

d. Programming language Compiler and Machine P:07 

102. In Quick sort algorithm, Pivots form _ 

a. Stack 

b. Queue 

d. Graph 

103. Counting sort is suitable for sorting the elements within range 1 to P. 
where 

a. P is large 

c. P is very large 

d. P is undetermined 

104. In asymptotical analysis of n'(5 2)-3, as n becomes large, the 

dominant (fastest growing) term is some constant times 

a. n_1 

b. n 

d. Growth rates P:23 

c. Binary Search Tree P:49 

b. P is small P-57 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

c. n+1 

105. _ Items are not allowed in the 0/1 knapsack. 

a. Lighter 

c. Whole 

d. Weighty 

d. n*n P-23 

b. Fractional P-91 
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106. Fibonacci Sequence was named on , a famous mathematician in 

12th Century. 

a. Fred Brooks 

b. Grady Booch 

d. Edgar F. Codd 

107. In Heap Sort algorithm, we build for ascending sort. 

b. Min heap 

108. Bubble sort is not an in-place sorting algorithm. 

a. True 

109. In partition algorithm, the subarray _ has elements which are 

greater than pivot element x. 

a. A[p...r] 

b. A[p...q-1] 

c. A[q] 

110. In Heap Sort algorithm, if heap property is violated 

a. We call Build heap procedure P-43 

b. We call Heapify procedure 

c. We ignore 

d. Heap property can never be violated 

111. _ is not a characteristic of Random Access Machine. 

a. Single-Processor P-10 

b. Assigning a value to a variable 

c. Leonardo Pisano P-73 

a. Max heap P-41 

b. False P-54 

d. A[q+1..r] P-46 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

c. Locality of reference 

d. Executing an arithmetic instruction 

112. The only way to convert an empty string into a sting of j 

characters is by doing j insertions, represented as    

a. E(i,j) = 1 

b. E(I,0) = I 

c. E(0,j) = j page 78 

d. E(1,j)= j 
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113. In Selection problem, the Sieve technique works in . 

a. Non-recursive manner 

b. Constant time 

c. Phases page 34 

d. One complete go 

114. Algorithm is a sequence of computational steps that the input into 

output. 

a. Merge 

b. Assign 

c. Transform page 7 

d. Integrate 

115. If pj dominates pi and pi dominates ph then pj also dominates ph, it 

means dominance relation is 

a. Transitive page 18 

b. Non Transitive 

c. Equation 

d. Symbolic 

116. To find maximal points in brute-force algorithm each point of the 

space is compared against of that space. 

a. One other point 

b. All other points page 11 

c. Few other points 

d. Most of the other points 

117. In the following code the statement “cout<<j;”executes ---- times. 

for (j=1; j<=5; j = 
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j+2) cout<<j; 

a. 5 times 

b. 2 times 

c. 3 times 

d. 0 times 
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Mid page 17 

118. In merge sort algorithm, we split the array around the index q. 

a. Entrin

g b. 

c. Exiting 

d. Summing 

119. In Selection problem, the Sieve technique . 

a. Add some more input items each time 

b. Do not work recursively 

c. Do not uses Divide and Conquer approach 

d. Eliminates undesired data items each time 

120. Consider three matrices X, Y, Z of dimensions 1 x 2, 2 x 3, 

3 x 4 respectively. The number of multiplications of X(YZ) is . 

a. 16 

b. 32 

c. 26 

d. 32 page 84 

121. In Heap Sort algorithm, the total running time for Heapify procedure is 

_   

a. Theta (log n) 

b. Order (log n) 

c. Omega (log n) 

d. O(1) i.e. Constant time 

122. The sieve technique works where we have to find items(s) from 

a large input. 

a. Single page 34 

b. Two 
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c. Three 

d. Similar 

123. In Dynamic Programming based solution of Knapsack Problem, if we 

decide to take an object i , then we gain   

a. W(Total Weight of Knapsack) 

b. V (Total Value of all items) 

c. vi (Value of object i) page 93 

d. Nome of the given option 
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124. While Sorting, the order domain means for any two input elements x 
and y 

_ satisfies only. 

b. x > y 

c. x = y 

d. All of the above 

125. For solving Selection problem, we introduced Sieve technique due to 

_   

b. Avoiding to sort all input data 

c. Eliminating Rank of an element 

d. Using Brute-force approach 

126. _ _ is one of the few problems, where provable lower bounds 

exist on how fast we can sort. 

a. Searching 

c. Both Searching & sorting 

d. Growing 

127. In plane sweep approach, a vertical line is swept across the 

2d-plane from . 

a. Right to Left 

b. Left to Right page 18 

c. Top to Bottom 

d. Bottom to top 

128. In generating Fibonacci sequence, we can avoid unnecessary 
repetitions by 

a. x < y page 39 

a. Using Decrease and Conquer strategy page 34 

b. Sorting page 38 
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_ process. 

a. Tokenization 

b. Memorization page 43 

c. Randomization 

d. Memorization 

129. For values of n, any algorithm is fast enough. 

a. Small page 14 

b. Medium 

c. Large 

d. Infinity 
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130. Dynamic programming comprises of . 

a. Recursion only 

b. Repetition only 

c. Recursion with Repetition 

131. The function f(n)=n(logn+1)/2 is asymptotically equalient t nlog n 

:Here Lower Bound means function f(n) grows asymptotically at as 

fast as nlog n. 

 

b. Normal 

c. Most 

d. At 

132. Counting sort has time complexity. 

a. O(n+k) 

c. O(k) 

d. O(nlogn) 

133. Due to left complete nature of binary tree, the heap can be stored in 

b. Structures 

c. Link List 

d. Stack 

134. Single item from a larger set of . 

a. Constant 

b. Pointers 

c. Phases 

a. Least page 23 

d. No Repetition but Recursion page 75 

b. O(n) page 58 

a. Array page 40 

d. n items page 34 
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135. In the clique cover problem, for two vertices to be in the same 

group, they must be each other. 

a. Apart from 

b. Far from 

c. Near to 

d. Adjacent to page 76 
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136. How much time merge sort takes for an array of numbers? 

a. T(n^2) 

b. T(n) 

c. T(log n) 

137. In in-place sorting algorithm is one that uses arrays for storage. 

 

b. An additional array 

c. Both of above may be true according to algorithm 

d. More than 3 arrays of one dimension 

138. Brute-force algorithm for 2D-Maxima is operated by comparing _   

pairs of points. 

a. Two 

b. Some 

c. Most 

d. All page 18 

139. While Sorting, the ordered domain means for any two input 

elements x and y _ satisfies only. 

a. x > y 

b. x < y 

c. x = y 

d. All of the above page 38 

140. Quick sort is. 

a. Stable & in place 

b. Not stable but in place page 54 

c. Stable but not in place 

a. No additional array page 54 

d. T(n log n) page 40 
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d. Some time stable & some times in place 

141. Which may be a stable sort? 

a. Merger 

b. Insertion 

c. Both above page 54 

d. None of the above 
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142. For the Sieve Technique we take time. 

b. IT(n / 3) 

c. n^2 

d. n/3 

143. Continuation sort is suitable to sort the elements in range 1 to k. 

a. K is Large 

b. K is not known 

c. K may be small or large 

144. Asymptotic growth rate of the function is taken over case 

running time. . 

a. Best 

c. Average 

d. Normal 

145. The sieve technique is a special case, where the number of sub 

problems is just. 

a. 5 

b. Many 

c. 1 page 34 

d. Few 

146. In Quick sort, we don’t have the control over the sizes of recursive 
calls. 

a. True page 49 

b. False 

a. T(nk) page 34 

d. K is small page 54 

b. Worst page 14 
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c. Less information to decide 

d. Ether true or false 

147. Before sweeping a vertical line in plane sweep approach, in start 

sorting of the points is done in increasing order of their coordinates. . 

a. X page 18 

b. Y 

c. Z 

d. X , Y 
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148. Random access machine or RAM is a/an. 

a. Machine build by Al-Khwarizmi 

b. Mechanical machine 

d. Electronics machine 

149. The Huffman codes provide a method of encoding data inefficiently 

when coded using ASCII standard. 

a. True 

150. A heap is a left-complete binary tree that confirms to the . 

a. increasing order only 

b. decreasing order only 

d. log n order 

151. If we associate (x, y) integers pair to cars where x is the speed of the 

car and y is the negation of the price. High y value for a car means a

 _ car. 

a. Fast 

b. Slow 

c. Expensive 

d. Cheap 

152. Which one of the following sorting algorithms is the fastest? 

a. Merge sort 

b. Quick sort 

c. Insertion sort 

d. Heap sort 

c. Mathematical model page 10 

b. False page 99 

c. heap order page 40 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

153. Quick sort algorithm divide the entire array into sub arrays. 

a. 2 

b. 3 

c. 4 

d. 5 

154. In brute force algorithm, we measure running time T(n) based on . 

a. Average-case time and best-case time 

b. Worst-case time and average-case time page 46 

c. Worst-case time and best-case time 

d. Best-case time and staring-case time 
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155. For 2D Maxima problem. Plane Sweep algorithm first of all . 

a. Sorts all points 

b. Delete some points 

c. Output the elements 

d. Pushes all points on stack 

156. There are _ entries in the Edit Distance Matrix 

a. ϴ (n) 

b. ϴ (n2) page 84 

c. ϴ (n+2) 

d. ϴ (n + 100) 

157. Which symbol is used for Omega notation? 

a. (O) 

b. (ϴ) 

c. (Ω) 

d. (@) 

158. Selection sort is a sorting algorithm 

a. In-place page 54 

b. Not In-Place 

c. Stable 

d. in-partition 

159. In Dynamic Programming based solution of knapsack problem, to 

compute entries of 'V', we will imply a(n) approach. 

a. Subjective 

b. Inductive 

c. Brute Force 

d. Combination 
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160. We do not need to prove comparison-based sorting 

algorithms by mathematically. It always takes _ time. 

a. Big Oh nlog(n) 

b. Omega nlog(n) 

c. Omega n(n^2) 

d. Theta nlog(n) 
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161. Merge sort is a/an and sorting algorithm 

a. Not in-place, not stable one 

b. In-place, not stable one 

c. In-place, stable one 

162. Cubic function will a quadratic function. 

a. Prove 

b. be equal to 

d. find 

163. Insertion sort is a sorting algorithm 

a. Unstable 

b. In-place Page 54 

c. Not In-Place 

d. in-partition 

164. To check whether a function grows faster or slower than the other 

function, we use some asymptotic notations, which is . 

a. Big-oh notation 

b. Theta notation 

c. Omega notation 

d. All of the given 

165. Asymptotic growth of 8n^2 + 2n – 3 is: 

a. Θ(n^2 + n) 

b. Θ (n^2) page 14 

c. Θ(8n^2) 

d. Θ(8n^2 + 2n) 

d. Not in-place, stable one page 54 

c. overtake Page 25 
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166. In the analysis of algorithms, _ plays an important role. 

a. text 

analysis b. 

time 

c. growth rate 

d. money 
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167. In inductive approach of knapsack problem, we consider 2 cases,

 _ Or _ . 

a. Median, Mode 

b. Recursive, Iterative 

c. Leave object, Take object page 93 

d. Sequentially. Parallel 

168. Random Access Machine (RAM) can execute instructions 

a. only logical 

b. parallel 

c. only arithmetic 

d. logical and arithmetic 

169. Using _ algorithm, efficiency is not given much importance 

a. Greedy 

b. Merge sort 

d. Brute Force 

170. Bubble sort takes theta _ in the worst case 

a. (n2) page 39 

b. (n) 

c. log(n) 

d. nlog(n) 

171. If matrix A of dimension p × q is multiply with matrix B of dimension q 

× r, then dimension of resultant matrix is: 

a. p × q 

b. p × r page 84 

c. q × r 

c. Processing as there is no algorithm by this name 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

d. r × p 

172. Dynamic Programing algorithms often use some kind of _ to 

store the results of intermediate sub-problems 

a. table (Page 75) 

b. variable 

c. stack 

d. loop 
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173. _ is in-place sorting algorithm. 

a. Bubble sort (Page 54) 

b. Merge sort 

c. Linear search 

d. Binary Search 

174. Which one of the following problems can be solved using dynamic 
problem? 

a. Bubble sort problem 

b. Matrix chain multiplication problem page 85 

c. Greedy search problem 

d. Fractional knapsack problem 

175. In chain matrix multiplication, solutions of the sub-problems are stored 
in a 

_ . 

a. Array 

b. Table page 86 

c. Tree 

d. Link list 

176. What is the average running time of a quick sort algorithm? 

a. O(n^2) 

b. O(n) 

c. O(n log n) (Page 49) 

d. O(log n) 

177. Sorting Algorithms having O running time are considered 

to be slow ones. 

a. (n) 
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b. (n^2) (Page 39) 

c. (nlog(n)) 

d. (log(n)) 

178. While solving Selection problem, in Sieve technique we partition input 
data 

_ _ 

a. In increasing order 

b. In decreasing order 

c. According to Pivot 

d. Randomly 
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179. _ _ is the process of avoiding unnecessary repetitions by 

writing down the results of recursive calls and looking them up again if 

we need them later. 

a. Loop 

c. Recursion 

d. Function 

180. In average-case time the probability of seeing input is denoted by _ . 

a. p{I} 

b. p[I] 

c. p<i> 

181. While applying the Sieve technique to selection sort, how to choose 

a pivot element. 

a. Through mean 

b. Linear 

d. Sequentially 

182. Number of of the pseudo code are counted to measure the 

running time. 

a. Inputs 

b. Outputs 

c. Steps page 13 

d. Pages 

183. Developing a dynamic programming algorithm generally involves    

separate steps. 

b. Memoization page 74 

d. p(i) page 13 

c. Randomly page 35 
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a. One 

b. Two page 75 

c. Three 

d. Four 

184. 8n^2+2n+3 will exceed c28(n), no matter how large we make . 

a. n 

b. 2n 

c. c2 page 25 

d. this quadratic equation 
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185. The running time of quick sort algorithm_ _. 

a. Is impossible to compute 

b. Has nothing to do with pivot selection 

c. Is Random upon each execution 

d. Greatly influenced by the selection of pivot page 49 

186. _ involves breaking up the problem into sub problems 

whose solutions can be combined to solve the global problem. 

a. Complexity Theory 

b. Dynamic programming solution 

c. Divide and Conquer Strategy page 34 

d. Greedy Algorithms 

187. In we have to find rank of an element from given input. 

a. Merge sort algorithm 

b. Selection problem page 34 

c. Brute force technique 

d. Plane Sweep algorithm 

188. How many steps are involved to design the dynamic programming 
strategy? 

a. 2 

b. 3 

c. 1 

d. 4 page 92 

189. In Bucket sort, if there are duplicates then each bin can be replaced by 
a 

a. Stack 

b. Linked list page 69 
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c. Hash table 

d. Heap 

190. In merge sort algorithm, we split the array _ to find index q. 

a. from start 

b. midway page 28 

c. from end 

d. both from start or end 
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191. Find the maximum value of the items which can carry using 

knapsack Knapsack weight capacity = 50. 

Item Weight 

Value 1 10 70 

2 20 20 

3 30 80 

4 70 200 

a. 280 

b. 100 

c. 90 

d. 

200 

192. In 2-d maxima problem a point p is said to be dominated by point q if 

_ . 

a. p.x <= q.x 

b. p.x <= q.x and p.y <= q.y page 17 

c. p.y <= q.y 

d. p.x >= q.x and p.y >=q.y 

193. Sorting can be in _ _. 

a. Increasing order only 

b. Decreasing order only 

c. Both increasing and decreasing order 

d. Random order 

194. Recurrence can be described in terms of . 

a. Array 

b. Linear 
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c. Tree page 31 

d. Graph 

195. The brute-force algorithm for 2D-Maxima runs in order O( ) time. 

a. n 

b. n(log n) 

c. n*n page 18 

d. n3 

https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q


VISIT ANY MORE SOLUTIONS 
 

vuanswer.com 
 

SUBSCRIBE OUR CHANNEL  
 

https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWu

WMIg3Q 

JOIN WHATSAPP GROUP 
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J 

 

196. In plane sweep approach of solving geometric problems, a _ 

is swept across the plane. 

b. Plane 

c. Cube 

d. Box 

197. Which of the following is calculated with Big Omega notation? 

a. Medium bounds 

b. Upper bounds 

c. Lower bounds Page - 25 

d. Both upper and lower bounds 

198.   is always based on divide and conquer strategy. 

a. Bubble sort 

b. Selection sort 

c. Pigeon sort 

d. Quick sort page 46 

199. If a matrix has three rows and two columns, then dimensions of 

matrix will be: 

a. 3x2 

b. 2x3 

c. 3x3 

d. 2x2 

200. Asymptotic notations are used to describe _ of an algorithm. 

a. Length 

b. running time google 

c. size 

a. Line page 18 
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d. compile time 

201. Catalan numbers are related the number of different _ on ‘n’ nodes. 

a. Arrays 

b. linked lists 

c. binary trees page 85 

d. functions 
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202. Applying the sieve technique to selection problem, element 

is picked from array. 

a. Output 

b. Total 

c. Input 

d. Pivot page 35 

203. Dynamic Programming approach is usually useful in solving

 _ problems. 

a. Normal 

b. Optimization google 

c. Array 

d. Loop 

204. In recursive formulation of knapsack Problem: 

V [0, j] = for j>=0 

a. -1 

b. 0 page 93 

c. 1 

d. 2 

205. _ _ is a linear time sorting algorithm. 

a. Merge sort 

b. Radix sort page 71 

c. Quick sort 

d. Bubble sort 

206. Quick sort is one of the sorting algorithm. 

a. Fastest page 19 

b. Slowest 
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c. Major 

d. Average 

207. The time assumed for each basic operation to execute on RAM 

model of computation is . 

a. Infinite 

b. Continuous 

c. Constant page 10 

d. Variable 
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208. In Sieve Technique, we know the item of interest. 

a. True 

b. False page 34 

209. While analyzing algorithms, _ and _ usually 

considered difficult to calculate. 

a. Finite, Infinite 

b. Floor, ceiling google 

c. Row, Column 

d. Graph, Tree 

210. While analysis of the brute-force maxima algorithm, an array sorted 

in the reverse order is the type of case input. 

a. Best 

b. Worst page 14 

c. Somewhat bad 

d. Average 

211. _ is not useful measure of central tendency of given 

input set especially when the distribution of values is highly 

skewed. 

a. Mean 

b. Mode 

c. Average 

d. Median page 34 

212. In asymptotical analysis of n(n-3) and 4n*n, as n becomes 

large, the dominant (fastest growing) term is some constant 

times _ . 
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a. n+1 

b. n-1 

c. n 

d. n*n page 23 

213. In addition to passing in the array itself to Merge Sort algorithm, 

we will pass in other arguments which are indices. 

a. 

b. Three 

c. Four 

d. Five 

Two P-38 
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214. In 2d-maximal problem, a point is said to be if it is not dominated 

by any other point in that space. 

a. Member 

b. Minimal 

d. Joint 

215. Counting sort assumes that the numbers to be sorted are in the range 

_ _. 

a. K to n where n is large 

c. K to n where k is small 

d. k to n where n is small 

216. Insertion sort is an efficient algorithm for sorting a number 

of elements 

 

b. Small 

c. Extra large 

d. Medium 

217. If the indices passed to merge sort algorithm are then this 

means that there is only one element to sort. 

 

b. Large 

c. Equal 

d. Not Equal 

218. In Knapsack Problem, each item must be entirely accepted or 

rejected, is called problem. 

a. Small page 28 

a. Large P-39 

c. Maximal P-11 

b. 1 to k where k is small (P-57) 
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a. Fractional 

b. 0-1 P-92 

c. Linear 

d. Optimal 
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219. If the time complexity of an algorithm is O(n). then it is called _

 time complexity. 

a. 

b. Constant 

c. Average 

d. Exponential 

220. In the case of analysis does not depend upon on the 

distribution of input. 

a. Merge sort 

c. Insertion sort 

d. Heap sort 

221. We can use the Property to devise a recursive 

formulation of the edit distance problem. 

a. Small substructure 

b. Algorithmic 

c. Real 

222. The following sequence is called    

1,2,3,5,8,13,21,34,55,….. 

a. Optimize sequence 

c. Optimal sequence 

d. Overlapping sequence 

223. Which one sorting algorithm is best suited to sort an array of 2 

million elements? 

Linear Wikipedia 

b. Quick sort P-50 

d. Optimal substructure page 78 

b. Fibonacci sequence page 73 
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a. Bubble sort 

b. Insert sort 

c. Merge sort 

d. Quick sort 

e. Ridx Sort page 71 
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224. We can improve the performance of quick sort if we could be able to 

_, . 

a. Skip input elements somehow 

c. Skip any sub-array completely 

d. Eliminate recursive calls 

225. The problem with the brute-force algorithm is that is uses in 

pruning out de 

a. Worst-case time 

c. Outside looping 

d. Artificial intelligence 

226. In chain matrix multiplication, the order of the matrices . 

a. Can be changed 

c. is equal 

d. is reverse 

227. In quick sort algorithm, we choose pivot . 

a. Always the smallest element 

b. Greater than 5 

d. Less than 5 

228. In Heap Sort algorithm. Heapify procedure is in nature. 

a. Recursive 

c. Fast 

b. Select two or more pivots page 34 

b. No intelligence page 18 

b. Can not be changed page 85 

c. Randomly page 35 

b. Non-Recursive page 43 
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d. Slow 

229. When matrix A of 5x 3 is multiplied with matrix B of 3 x 4 then the 

number of multiplications required will be . 

a. 15 

b. 12 

c. 3

6 d. 

60 
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230. n algorithm is said to be correct if for every _ instance, it halts 

with the correct _. 

b. Design, Analysis 

c. Value, Key 

d. Key, Analysis 

231. In chain matrix multiplication, table is filled _ to find 

the multiplication of matrix. 

a. row wise 

b. column wise 

c. diagonally 

d. bottom-to-up page 86 

232. If we have an equation 8n2+7f*n + 5f + 6 then is large, term 

will be muchxxxxxxxthe n term and will dominate the running time. 

a. f g (n) 

b. g (n) * 2 

c. n * 2 page 23 

d. f (n) 

233. For quick sort algorithm. Partitioning takes theta . 

a. (n) 

b. log(n) 

c. n log (n) 

d. n2log 

(n) 

234. In Heap Sort algorithm, the maximum levels an element can move 
upward is 

a. Input, Output page 13 
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_   

a. Theta (log n) page 43 

b. Big-ch (log n) 

c. Omega (log n) 

d. 0 (1) i.e. Constant time 

235. _ programming is essentially recursion without repetition. 

a. Fast 

b. Dynamic page 75 

c. Array 

d. n (log n) 
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236. There are no hard formal rules to the syntax of the code. 

a. Basic 

b. Programmin

g c. Pseudo 

d. Assembly 

237. In Heap Sort algorithm, to remove the maximum element every time. 

a. We call Build-Heap procedure 

b. Heap Sort algorithm terminates without 

result c. We call heapify procedure 

d. Nothing happens 

238. Which process is used for avoiding unnecessary repetitions and 

looking them up again if we need them later. 

a. Greedy Approach 

b. Memoization page 74 

c. Divide and conquer 

d. Recursion 

239. The worst-case running time of Quick sort is in order to sort 

an array of n element. 

a. O(n log n) page 49 

b. O(n) 

c. O(n2) 

d. O(log n) 

240. Boolean operation is a _ operation on an idealized RAM 

model of computation. 

a. Starting 
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b. Basic page 10 

c. Advance 

d. Normal 
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241. In chain matrix multiplication, if there are n items, there are _ 

ways in which outer most pair of parentheses can placed. 

a. n^2 

b. 2n 

c. n+1 

d. n-1 page 85 

242. The number of nodes in a complete binary tree of 

height h is: a. 2 * (h+1) - 1 

b. 2^(h+1) – 1 page 40 

c. 2 * (h+1) 

d. ((h+1)^2) – 1 
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MIDTERM   EXAMINATION 

Fall 2011 

CS502- Fundamentals of Algorithms  

 

Question No: 1    ( Marks: 1 )    - Please choose one 
Due to left complete nature of binary tree, the heap can be stored in 

 

► Arrays (Page 40) 

► Structures 

► Link Lis 

►Stack 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
What type of instructions Random Access Machine (RAM) can execute?  

 

        ►Algebraic and logic 

        ►Geometric and arithmetic 

        ►Arithmetic and logic (Page 10) 

        ►Parallel and recursive 

  

Question No: 1    ( Marks: 1 )    - Please choose one 
For Chain Matrix Multiplication we can not use divide and conquer approach because, 

 

        ►We do not know the optimum k (Page 86) 

        ►We use divide and conquer for sorting only 

        ►We can easily perform it in linear time 

        ►Size of data is not given 

 

Question No: 1    ( Marks: 1 )    - Please choose one 
What is the total time to heapify? 

 

       ► Ο(log n) (Page 43) 

       ► Ο(n log n) 

       ► Ο(n
2
 log n) 

       ► Ο(log
2
 n) 

 

mailto:Moaaz.pk@gmail.com
mailto:Mc100401285@vu.edu.pk


 

DOWNLOAD MIDTERM 

PAST PAPERS BY WAQAR SIDDHU 

More in PDF From  

VU Answer 

                 Get All Solutions. 
 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

DOWNLOAD MIDTERM 

PAST PAPERS BY WAQAR SIDDHU 

More in PDF From  

VU Answer 

                 Get All Solutions. 
 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


