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Chapter 1

Introduction

1.1 Origin of word: Algorithm

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

His year of birth is not known exactly. Al-Khwarizmi paremsgrated to a place south of Baghdad wher
he was a child. It has been established from his contribstibat he flourished under Khalifah
Al-Mamun at Baghdad during 813 to 833 C.E. Al-Khwarizmi diedward 840 C.E.

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

1.2 Algorithm: Informal Definition

An algorithm is any well-defined computational proceduia takes some values, or set of values, as
input and produces some value, or set of values, as outpulgemithm 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 goatkrstanding of the most basic element of
computer science: programming. Unlike a program, an dlgoris a mathematical entity, which is
independent of a specific programming language, machiregrapiler. Thus, in some sense, algorithm

7



8 CHAPTER 1. INTRODUCTION

design is all about the mathematical theory behind the desfigood programs.

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

Macro issues involve elements such as how does one coadimaefforts of many programmers
working on a single piece of software, and how does one éstatblat a complex programming system
satisfies its various requirements. These macro issuelaitnary subject of courses on software
engineering.

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

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

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

1.4 Implementation Issues

One of the elements that we will focus on in this course isytadrstudy algorithms as pure mathematical
objects, and so ignore issues such as programming langmagéjne, and operating system. This has
the advantage of clearing away the messy details that affgd¢mentation. But these details may be
very important.

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

Thus this course is not the last word in good program desigphjrafact it is perhaps more accurately just
the first word in good program design. The overall strategy thvould suggest to any programming
would be to first come up with a few good designs from a mathealand algorithmic perspective.

Next prune this selection by consideration of practicalterat(like locality of reference). Finally
prototype (that is, do test implementations) a few of the designs and run them on data sets that will
arise in your application for the final fine-tuning. Also, heeto use whatever development tools that
you have, such as profilers (programs which pin-point théses 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 firstiistbe mathematical tools necessary for the
analysis of algorithms. This will focus on asymptotics, saations, recurrences. The second element
will deal with one particularly important algorithmic prigm: sorting a list of numbers. We will show a
number of different strategies for sorting, and use thiblenm as a case-study in different techniques for
designing and analyzing algorithms.

The final third of the course will deal with a collection of i@us algorithmic problems and solution
techniques. Finally we will close this last third with a vémyef introduction to the theory of
NP-completeness. NP-complete problem are those for whiaffitient 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 theraifor measuring algorithms. The
emphasis in this course will be on the design of efficient @llgm, and hence we will measure
algorithms in terms of the amount of computational resaaithat the algorithm requires. These
resources include mostly running time and memory. Dep@nalinthe application, there may be other
elements that are taken into account, such as the numbeaciiskses in a database program or the
communication bandwidth in a networking application.

In practice there are many issues that need to be considetiee design algorithms. These include
issues such as the ease of debugging and maintaining thediibabre through its life-cycle. Also, one

of the luxuries we will have in this course is to be able to assthat we are given a clean, fully-specified
mathematical description of the computational problenprhctice, this is often not the case, and the
algorithm must be designed subject to only partial knowéedthe final specifications. Thus, in practice
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it is often necessary to design algorithms that are simpie easily modified if problem parameters and
specifications are slightly modified. Fortunately, mosthaf &lgorithms that we will discuss in this class
are quite simple, and are easy to modify subject to smalllprolvariations.

1.7 Model of Computation

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

But, in order to say anything meaningful about our algorithingill be important for us to settle on a
mathematical model of computation. Ideally this model $tidne a reasonable abstraction of a standard
generic single-processor machine. We call this modaehdom access machimme RAM.

A RAM is an idealized machine with an infinitely large randont@ss memory. Instructions are
executed one-by-one (there is no parallelism). Each iostmuinvolves performing some basic operation
on two values in the machines memory (which might be characteintegers; let's avoid floating point
for now). Basic operations include things like assigningla&#o a variable, computing any basic
arithmetic operation (+, -x , integer division) on integer values of any size, perforgraimy comparison
(e.g.x < 5) or boolean operations, accessing an element of an arigyA#.0]). We assume that each
basic operation takes the same constant time to execute.

This model seems to go a good job of describing the compuatiwower of most modern (nonparallel)
machines. It does not model some elements, such as effiailerecio locality of reference, as described
in the previous lecture. There are some “loop-holes” (odéidways of subverting the rules) to beware
of. For example, the model would allow you to add two numbleas tontain a billion digits in constant
time. Thus, it is theoretically possible to derive nonsealsiesults in the form of efficient RAM

programs that cannot be implemented efficiently on any nmaectonetheless, the RAM model seems tc
be fairly sound, and has done a good job of modelling typicatimme technology since the early 60's.

1.8 Example: 2-dimension maxima

Let us do an example that illustrates how we analyze algostiSuppose you want to buy a car. You
want the pick the fastest car. But fast cars are expensiveyanitl the cheapest. You cannot decide whict
is more important: speed or price. Definitely do not want afdéere is another that is both faster and
cheaper. We say that the fast, cheapdmmninateghe slow, expensive car relative to your selection
criteria. So, given a collection of cars, we want to list #ngars that are not dominated by any other.

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

e Let a pointp in 2-dimensional space be given by its integer coordinates,(p.x,p.y).
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e A pointp is said to be dominated by poigtif p.x < q.x andp.y < q.y.

e Given a set of points,P = {p1,p2,...,pn}iNn 2-space a point is said to be maximal if it is not
dominated by any other point i

The car selection problem can be modelled this way: For eactve associatéx,y) pair wherex is the
speed of the car anglis the negation of the price. Highvalue means a cheap car and lguneans
expensive car. Think af as the money left in your pocket after you have paid for the Maiximal
points correspond to the fastest and cheapest cars.

The2-dimensional Maximé& thus defined as

e Given a set of point® = {p1,p2,...,pn} IN 2-space, output the set of maximal pointof.e.,
those pointg; such thap; is not dominated by any other point Bf

Here is set of maximal points for a given set of points in 2-d.

2 4 6 8 10 1214 16 18

Figure 1.1: Maximal points in 2-d

Our description of the problem is at a fairly mathematicakleWe have intentionally not discussed how
the points are represented. We have not discussed any inputput 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 bruteele algorithm, with no thought to efficiency.
LetP ={pi,p2,...,pn) be the initial set of points. For each point test it against all other points. If
pi is not dominated by any other point, then output it.
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This English description is clear enough that any (comppmngrammer should be able to implement
it. However, if you want to be a bit more formal, it could be tien in pseudocode as follows:

MAXIMA (int n,Point P[1...n])
1 foriTton
2 domaximal « true
forj«— Tton
do
if (i #j) and(P[i].x < P[jl.x) and(P[i].y < P[jl.y)
then maximal «+ false; break

if (maximal = true)

then output P[i]

O~NO Ol W

There are no formal rules to the syntax of this pseudo codeatticular, do not assume that more detail
is better. For example, | omitted type specifications forgrecedure Maxima and the variable maximal,
and | never defined what a Point data type is, since | felt thedd are pretty clear from context or just
unimportant details. Of course, the appropriate level tditles a judgement call. Remember, algorithms
are to be read by people, and so the level of detail dependsurintended audience. When writing
pseudo code, you should omit details that detract from the rdaas of the algorithm, and just go with
the essentials.

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

Here are a series of figures that illustrate point domination

(7,13) (AK))
* 9(12,12) * 9(12,12)
®4.11) ®(9,10) ®(14,10) *@11 ®(9,10) ®(14,10)

o(7.7) ®(15,7) o(7.7) ®(15,7)
(11,9) (11,9)
[ ) , [ ]

2 4 6 8 10 1214 16 18 2 4 6 8 101214 16 18

Figure 1.2: Points that dominaté, 11) Figure 1.3: Points that dominat@, 10)
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2 4 6 8 101214 16 18 2 4 6 8 101214 16 18

Figure 1.4: Points that dominat@, 7) Figure 1.5: The maximal points

1.10 Running Time Analysis

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

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

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

The running time depends upon the input size, a.Qifferent inputs of the same size may result in
different running time. For example, breaking out of theeinloop in the brute-force algorithm depends
not only on the input size d? but also the structure of the input.

Two criteria for measuring running time anerst-case timandaverage-case time

Worst-case time is the maximum running time over all (legal) inputs of sizeLet I denote an input
instance, letl| denote its length, and I8t(I) denote the running time of the algorithm on infut
Then

Tworst(n) = max T(U

[Il=n

Average-case timeis the average running time over all inputs of sizeLetp(I) denote the probability
of seeing this input. The average-case time is the weighteda$ running times with weights
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being the probabilities:

avg Z p

[I]=n

We will almost always work with worst-case time. Averagsedme is more difficult to compute; it is

difficult to specify probability distribution on inputs. Wst-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 sizeis and for the running time we will count the number of time thay
element ofP is accessed. Clearly we go through the outer loop n times,@rebth time through this
loop, we go through the inner loaptimes as well. The condition in the if-statement makes fageases
to P. The output statement makes two accesses for each poirs thatput. In the worst case every point

is maximal (can you see how to generate such an example?¢s® o access are made for each time
through the outer loop.

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

1 forie—Tton [HENeS

2 domaximal « true

3  forj—Tton [ENeS
do
if (i #j)&(Plil.x < P[jl.x)&(P[il.y < Pfil.y) |FCCecsses

4
5
6 then max1ma1 « false break
7 if maximal

8

then outputPfil.x, Plil.y [ElCOCoes

Thus we might express the worst-case running time as a pagstéd summations, one for thoop
and the other for thgloop:

T(n) :i(2+i4>

Z4n+2
= (4n+2)n=4n’+2n

For small values ofi, any algorithm is fast enough. What happens whegets large? Running time

does become an issue. Wheis large n? term will be much larger than the term and willdominate
the running time.

We will say that the worst-case running timed$n?). This is called the asymptotic growth rate of the
function. We will discuss thi®-notation more formally later.
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The analysis involved computing a summation. Summatiomlshime familiar but let us review a bit
here. Given a finite sequence of valugsa,, ..., a,, theirsuma; + a; + ... + a, is expressed in
summation notation as N

P

i=1

If n =0, then the sum is additive identitf,
Some facts about summatidiic is a constant

n n
E ca;==¢c¢ E aq
i=1 i=1

and

Some important summations that should be committed to mgmor

Arithmetic series

Quadratic series

Zizzl—|—4—|—9—l-...—l-n2

i1
n3 2
_2n —I-?;n —I—n:®(n3)

Geometric series

x— 1
If 0 < x < 1thenthisigd(1), andifx > 1, then this ig®(x™).

Harmonic series Forn > 0
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1.11 Analysis: A Harder Example
Let us consider a harder example.

NESTED-LOOPY)

1 fori—Tton

2 do

3 forj « 1t02i

4 dok=j ...

5 while (k > 0)

6 dok=k—1 ...

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

Consider thenner most whildoop.

NESTED-LOOPY)
1 foriTton
2 doforj« 1to2i

3 dok=j
4 while (k > 0)[l
5 dok=k—1

Itis executed fok =j,j — 1,7 — 2,...,0. Time spent inside the while loop is constant. Letbe the
time spent in the while loop. Thus
j

) =) 1=j+1

k=0

Consider themiddle forloop.

NESTED-LOOPY)

1 fori—Tton

2 doforj«— 1to2i
3 dok =j

4 while (k > 0)

5 dok=k—1
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Its running time is determined ky Let M () be the time spent in the for loop:
2i
M(i) =) 1()
j=1

2i

C2i(2i+1)
- 2
=2i’> 4 3i

+2i

Finally theouter-most folloop.

NESTED-LOOPY)
1 fori1ton [
2 doforj« 1to2i

3 dok =j
4 while (k > 0)
5 dok=k-—1

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

T(n) =) M(i)
i=1
= i(Ziz + 3i)
i=1

= i 2i% + i 3i
i=1 i=1

M3+ 3n24+n nn+1)

=2 c +3 5
B An3 4+ 15?2 4+ 11n

N 6

=0(n?)

1.11.1 2-dimension Maxima Revisited

Recall the 2-d maxima problem: Let a pojntn 2-dimensional space be given by its integer coordinate:
P = (p.x,p.y). A pointp is said todominatedby pointq if p.x < g.x andp.y < q.y. Given a set oh
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points,P = {p1,p2,...,pn} iN 2-space a point is said to Ineaximalif it is not dominated by any other
point in P. The problem is to output all the maximal pointsRofWe introduced a brute-force algorithm
that ran in®@(n?) time. It operated by compariral pairs of points. Is there an approach that is
significantly better?

The problem with the brute-force algorithm is that it usesmelligence inpruningout decisions. For
example, once we know that a pojntis dominated by another poipt, we do not need to uge for
eliminating other points. This follows from the fact thatdimance relation isransitive If p; dominates
pi andp; dominategy, thenp; also dominategy; p; is not needed.

1.11.2 Plane-sweep Algorithm

The question is whether we can make an significant improveméhe running time? Here is an idea for
how we might do it. We will sweep a vertical line across thenplrom left to right. As we sweep this
line, we will build a structure holding the maximal pointsiyg to the left of the sweep line. When the
sweep line reaches the rightmost poinPafthen we will have constructed the complete set of maxima.
This approach of solving geometric problems by sweepingeadicross the plane is callpthne sweep

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

We will sweep a vertical line across the 2-d plane from leftight. As we sweep, we will build a
structure holding the maximal points lying to the left of #weep line. When the sweep line reaches the
rightmost point ofP, we will have the complete set of maximal points. We will sttine existing

maximal points in a list The points that dominates will appear at the end of the list because poiets ar
sorted byx-coordinate. We will scan the list left to right. Every maxhpoint withy-coordinate less
thanp; will be eliminated from computation. We will add maximal pts onto the end of a list and

delete from the end of the list. We can thus use a stack to gtemmaximal points. The point at the top

of the stack will have the highestcoordinate.

Here are a series of figures that illustrate the plane swepfigure also show the content of the stack.
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sweep line sweep line
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Figure 1.10: Sweep line &t,7) Figure 1.11: Sweep line &%, 10)
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sweep line sweep line

o (12,12)
0 (14,10)
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Figure 1.12: Sweep line at0,5) Figure 1.13: Sweep line &a12,12)

(12,12)
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(15,7)

2 4 6 8 10 1214 16 18

Figure 1.14: The final maximal set

Here is the algorithm.

PLANE-SWEEPMAXIMA (n, P[1..n])
1 sortPinincreasing order by;

2 stacks;

3 fori—Tton

4 do

5 while (s.notEmpty() & s.top().y < Plil.y)
6 do s.pop();

7 s.push(P[i]);

8 output the contents of stask
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1.11.3 Analysis of Plane-sweep Algorithm

Sorting take®(n logn); we will show this later when we discuss sorting. The for lesxpcutes,

times. The inner loop (seemingly) could be iterated— 1) times. It seems we still have atin — 1) or
©(n?) algorithm. Got fooled by simple minded loop-counting. Theile/loop will not execute more.
times over the entire course of the algorithm. Why is this?eDlesthat the total number of elements that
can be pushed on the stackisince we execute exactly one push each time during the aartéodp.

We pop an element off the stack each time we go through the winiée-loop. It is impossible to pop
more elements than are ever pushed on the stack. Therdferi@ner while-loop cannot execute more
thann times over the entire course of the algorithilake sure that you understand this

The for-loop iterates times and the inner while-loop also iteratesime for a total of®(n). Combined
with the sorting, the runtime of entire plane-sweep algoniis®(nlogn).

1.11.4 Comparison of Brute-force and Plane sweep algorithms

How much of an improvement is plane-sweep over brute-fo@arsider the ratio of running times:

n? n

nlogn - logn

n logn ﬁ
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 takiab4 hours!. From this
we get an idea about the importance of asymptotic analytdislid us which algorithm is better for large
values ofn. As we mentioned before, if is not very large, then almost any algorithm will be fast. But
efficient algorithm design is most important for large irgpw&nd the general rule of computing is that
input sizes continue to grow until people can no longer &ikethe running times. Thus, by designing
algorithms efficiently, you make it possible for the userun karge 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 notatin but have never defined it. Let’s remedy this
now. Given any functiog(n), we define®(g(n)) to be a set of functions thaasymptotically equivalent
to g(n). Formally:

O(g(n)) = {f(n) | there exist positive
constants, ¢c; andn, such that
0 <cig(n) < f(n) < czg(n)
forall n > ny}

This is written as f(n) € O(g(n))” Thatis, f(n) andg(n) areasymptotically equivalenihis means
that they have essentially the same growth rates for largeor example, functions like

e 4n?,
) (8n2+2n—3),
e (n?/5+/n—10logn)

e n(n—3)

are all asymptotically equivalent. Asbecomes large, theominant(fastest growing) term is some
constant times?.

Consider the function
fln) =8n?+2n—3

Our informal rule of keeping the largest term and ignoring ¢bnstant suggests thdh) € ©(n?). Let's
see why this bears out formally. We need to show two things for

f(n) =8n*+2n—3
Lower bound f(n) = 8n? + 2n — 3 grows asymptotically at least as fastre’s

23
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24 CHAPTER 2. ASYMPTOTIC NOTATION

Upper bound f(n) grows no faster asymptotically thaut,

Lower bound: f(n) grows asymptotically at least as fastre’s For this, need to show that there exist
positive constants; andn,, such that(n) > c;n? for all n > n,. Consider the reasoning

fln) =8n*+2n—-3>8n* -3 =7n’+(n?—-3) >7n?

Thusc; = 7. We implicitly assumed thatn > 0 andn? — 3 > 0 These are not true for afl but if
n > /3, then both are true. So selecg > /3. We then have(n) > cin? for all n > n,.

Upper bound: f(n) grows asymptotically no faster thart. For this, we need to show that there exist
positive constants, andn,, such that(n) < c,n? for all n > n,. Consider the reasoning

fn) =8n?+2n—3 < 8n?+2n < 8n?+2n? =10n?

Thusc, = 10. We implicitly made the assumption that < 2n?. This is not true for alh but it is true
forallm > 1 So selech, > 1. We thus havé(n) < c,n? for all n > n,.

From lower bound we hawe, > v/3 From upper bound we have, > 1. Combining the two, we leto
be the larger of the twony > v/3. In conclusion, if we let; = 7, ¢, = 10 andny > /3, we have

m?<8n?+2n—3<10n? foralln>+V3
We have thus established

0 <cig(n) <f(n) <cpg(n)  foralln>mn,

Here are plots of the three functions. Notice the bounds.

Asymptotic Notation

8n"2+2n-3 ——
nn"2 <

40000 60000 80000

Figure 2.1: Asymptotic Notation Example

We have established thitn) € n?. Let's show whyf(n) is not in some other asymptotic class. First,
let's show thatf(n) ¢ ©(n). Show thatf(n) ¢ ©(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 satiséeduse(n) = 8n? + 2n — 3 does grow
at least as fast asymptotically as But the upper bound is false. Upper bounds requires thas thast
positive constants, andn, such that(n) < con for all n > n,.

Informally we know thatf(n) = 8n? + 2n — 3 will eventually exceed,n no matter how large we make
c,. To see this, suppose we assume that constarasdn, did exist such thafn? 4- 2n — 3 < c,n for

all n > n, Since this is true for all sufficiently large then it must be true in the limit as tends to
infinity. If we divide both sides by, we have

lim <8n—|—2— i) <co.
n

n—oo

It is easy to see that in the limit, the left side tendsdo So, no matter how large is, the statement is
violated. Thusf(n) € O(n).

Let’s show thatf(n) ¢ @(n3). The idea would be to show that the lower bodfifd) > ¢n?3 for all
n > ny is violated. ¢; andn, are positive constants). Informally we know this to be treeduse any
cubic function will overtake a quadratic.

.<8 2 3)
lim =+ 55— =) > ¢
n

n—oo\Nn N2

If we divide both sides by>:

The left side tends t6. The only way to satisfy this is to set = 0. But by hypothesis;; is positive.
This means that(n) ¢ @(n?).

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

O(g(n)) = {f(n) | there exist positive
constantgs andng, such that
0 <f(n) <cg(n)
for all n > ny}

The Q-notation allows us to state only the asymptddiewer bounds.

Q(g(n)) ={f(n) | there exist positive
constantg andn, such that
0 <cg(n) < f(n)
forall n > ng}
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The three notations:

BO(g(n)): 0 <cig(n) < f(n) <czg(n)

O(g(n)): 0 < f(n) <cg(n)

Q(gm)): 0 <cg(n) <f(n)
forall n > ny

These definitions suggest an alternative way of showingsimptotic behavior. We can use limits for
define the asymptotic behavior. Limit rule f@rnotation:

f(n)

nooog(n)

for some constant > 0 (strictly positive but not infinity) theri(n) € ©(g(n)). Similarly, the limit rule

for O-notation is
f(n)

n—oog(n)

)

for some constant > 0 (nonnegative but not infinite) thefitn) € O(g(n)) and limit rule for
Q-notation:
f(n)

m w7 o

(either a strictly positive constant or infinity) thém) € Q(g(n)).
Here is a list of common asymptotic running times:

e O(1): Constant time; can’t beat it!

e O(logn): Inserting into a balanced binary tree; time to find an itera sorted array of length
using binary search.

e O(n): About the fastest that an algorithm can run.
e O(nlogn): Best sorting algorithms.

e O(n?), O(n?): Polynomial time. These running times are acceptable wherxponent ofv is
small orn is not to large, e.gn < 1000.

e O(2™), ©(3™): Exponential time. Acceptable only1if is small, e.g.n < 50.

e O(n!), O(n™): Acceptable only for really smati, e.g.n < 20.
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Chapter 3

Divide and Conquer Strategy

The ancient Roman politicians understood an important i@of good algorithm design (although
they were probably not thinking about algorithms at the jinYeu divide your enemies (by getting them
to distrust each other) and then conquer them piece by pléugis calleddivide-and-conquerin
algorithm design, the idea is to take a problem on a largetjipaak the input into smaller pieces, solve
the problem on each of the small pieces, and then combindghewpise solutions into a global solution.
But once you have broken the problem into pieces, how do yoie $bese pieces? The answer is to
apply divide-and-conquer to them, thus further breakimgrttdown. The process ends when you are left
with such tiny pieces remaining (e.g. one or two items) thisttrivial 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 tedursively

Combine: the pieces together into a global solution.

3.1 Merge Sort

Divide and conquer strategy is applicable in a huge numbeowiputational problems. The first
example of divide and conquer algorithm we will discuss igvg$e and efficient sorting procedure
called We are given a sequencerofiumbersA, which we will assume are stored in an arvayl ..nJ.
The objective is to output a permutation of this sequencedan increasing order. This is normally
done by permuting the elements within the arPayHere is how the merge sort algorithm works:

¢ (Divide:) split A down the middle into two subsequences, each of size roughly
e (Conguer:) sort each subsequence by calling merge sorisieelyron each.

e (Combine:) merge the two sorted subsequences into a singézdist.

27
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Let’s design the algorithm top-down. We'll assume that trecpdure that merges two sorted list is
available to us. We’ll implement it later. Because the aliponi is called recursively on sublists, in
addition to passing in the array itself, we will pass in twdiges, which indicate the first and last indices
of the sub-array that we are to sort. The ddlérgeSort(A, p, r) will sort the sub-arrayA[p : r] and

return the sorted result in the same sub-array.Here is theview. Ifr = p, then this means that there is
only one element to sort, and we may return immediately. @tse if (p # r) there are at least two
elements, and we will invoke the divide-and-conquer. We fireindexq, midway betweem andr,
namelyq = (p + r)/2 (rounded down to the nearest integer). Then we split they amta sub-arrays

Alp : ql andA[q + 1 : r]. Call MergeSort recursively to sort each sub-array. Finalyinvoke a
procedure (which we have yet to write) which merges thesestiearrays 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+r1)/2

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

5 MERGE-SORT(A,q + 1,r) //sort Alq + 1..7]
6 MERGE(A,p,q,r) // merge the two pieces

The following figure illustrates the dividing (splittingygcedure.

752416 30

Figure 3.1: Merge sort divide phase

Merging: All that is left is to describe the procedure that merges tontes lists.Merge(A,p, q, 1)
assumes that the left sub-arréyp : ql, and the right sub-array\[q + 1 : r], have already been sorted.
We merge these two sub-arrays by copying the elements togotany working array calle®. For
convenience, we will assume that the arBalgas the same index range that is,B[p : r]. (One nice

thing about pseudo-code, is that we can make these assusy@ind leave them up to the programmer tc
figure out how to implement it.) We have to indiceandj, that point to the current elements of each
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sub-array. We move the smaller element into the next positi® (indicated by index) and then
increment the corresponding index (either j). When we run out of elements in one array, then we jus
copy the rest of the other array inBo Finally, we copy the entire contents Bfback intoA. (The use of
the temporary array is a bit unpleasant, but this is imptss$ibovercome entirely. It is one of the
shortcomings of MergeSort, compared to some of the otheiesiti sorting algorithms.)

Here is the merge algorithm:

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

int Blp..tl; int i+ k«p;int j«—q+1
2 while(i<qg)and(j <)

3 doif (Afi] <Al

4 then Bk++] « Alir+]

[

5 else Blk++] « Alj++]
6 while (i <q)

7 doB[k++] « Ali++]

8 while (j <)

9 doBlk++] « Alj++]

0 fori«nptor

1

1
11 doAli] « BIi]

o

12 3 45 6 7

,\

~

Figure 3.2: Merge sort: combine phase

3.1.1 Analysis of Merge Sort

First let us consider the running time of the proceduterge(A,p, q,r). Letn =r —p + 1 denote the
total length of both the left and right sub-arrays. What isrtimning time of Merge as a function af?
The algorithm contains four loops (none nested in the otliel§ easy to see that each loop can be
executed at most times. (If you are a bit more careful you can actually see @liahe while-loops
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together can only be executed n times in total, because gachiteon copies one new element to the
arrayB, andB only has space for elements.) Thus the running time to Mengétems is©(n). Let us
write this without the asymptotic notation, simplyas(We’ll see later why we do this.)

Now, how do we describe the running time of the entire Merge&gorithm? We will do this through

the use of a recurrence, that is, a function that is definadgsely in terms of itself. To avoid

circularity, the recurrence for a given valuerofs defined in terms of values that are strictly smaller thar
n. Finally, a recurrence has some basis values (e.qn ferl), which are defined explicitly.

Let T(n) denote the worst case running time of MergeSort on an arrlgngthn. If we call MergeSort
with an array containing a single item & 1) then the running time is constant. We can just write
T(n) = 1, ignoring all constants. Fot > 1, MergeSort splits into two halves, sorts the two and then
merges them together. The left half is of sjze/2] and the right half ign/2|. How long does it take to
sort elements in sub array of size/2]|? We do not know this but becaupe/2| < n forn > 1, we can
express this a§([n/2]). Similarly the time taken to sort right sub array is exprdsa&l ([n/2]). In
conclusion we have

" ifn=1,
YA T(/2) + T(In/2)) £ otherwise

This is calledrecurrence relationi.e., a recursively defined function. Divide-and-congsean
important design technique, and it naturally gives riseetaursive algorithms. It is thus important to
develop mathematical techniques for solving recurrereiisgr exactly or asymptotically.

Let’'s expand the terms.

T =1
TQ)=TM+T(M+2=1+14+2=4
TE)=TR2)+T(1)+3=4+1+3=28
T4) =TQ2)+T(2)+4=4+4+4 =12
T5)=T(3)+T(2)+5=8+4+5=17

T8) =T4)+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 rafios)/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 suggest3 (n)/n =logn + 1 Or, T(n) = nlogn + n which is®(nlogn) (using the limit rule).
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3.1.2 The Ilteration Method for Solving Recurrence Relations

Floor and ceilings are a pain to deal withnlfis assumed to be a power of 2<(= n), this will simplify
the recurrence to

1 ifn=1,
T(n) = :
2T(n/2) +n otherwise
The iteration method turns the recurrence into a summatiet's see how it works. Let’s expand the
recurrence:

T(n)=2T(n/2)+n
=22T(n/4) +n/2) +n
=4T(n/4)+n+n
=42T(n/8) +n/4) +n+n
=8T(m/8)+n+n+n
=8(2T(n/16)+n/8)+n+n+n
=1leT(n/16)+n+n+n+n

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

Tm)=2Tm/2")+ M +n+n+---+n)
kt;gmes

=2"T(n/(2%)) + kn

= 2009MT (1 /(2(09M)) 4 (Jogn)n
= 2000MT (1 /n) + (logn)n
=nT(1)+nlogn =n+nlogn

3.1.3 Visualizing Recurrences Using the Recursion Tree

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

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

1 ifn=1,
T(n) = .
2T(n/2) +n otherwise

Suppose that we draw the recursion tree for MergeSort, ot tt@me we merge two lists, we label that
node of the tree with the time it takes to perform the assedi@tonrecursive) merge. Recall that to
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merge two lists of sizen/2 to a list of sizem takes®(m) time, which we will just write asn. Below is
an illustration of the resulting recursion tree.

time to merge

=N

\_ log(n)+1
" levels

N
- - - - - - 8(n/8) = n
A n FY PV P

A 4+
I I 11 [1] I I I 11 [1] [ n(nm) =n
n(log(n)+1)

Figure 3.3: Merge sort Recurrence Tree

3.1.4 A Messier Example

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

1 ifn=1
Tn) = :
3T(n/4) +n otherwise
Assumen to be a power of 4, i.en = 4% andk = log, n

T(n) =3T(n/4)+n
=33T(n/16) + (n/4) + n
=9T(n/16) +3(n/4) +n
=27T(n/64) +9(n/16) +3(n/4) +n

= 35T(40) + 34 (n/a )

+9(n/16) +3n/4)+n
k-1

= 3FT(— (% +Z

4
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Withn =4%andT(1) =1

(logy n)—
_ 3log4 nT _I_ Z

(logy n)—

_ n|094 + Z

We used the formula'®% ™ = n'°% ¢, n remains constant throughout the sum aha+ = (3/4)%; we

thus have

(log, m i
T(n) =n'%3 £ n Z ( )

The sum is a geometric series; recall that{c 1

TTL
le—

In this casex = 3/4 andm = log,n — 1. We get

+1 ]

(3/4)Iog4 n+1_ g
(3/4) =1

T(n) =nl%3yn

Applying the log identity once more

(3/4)Iog4 n__ nIog4(3>/4) — n|°g4 3—log, 4

— nIog4 3-1 n'°% 3

n

If we plug this back, we get
nlogg 3
T — log, 3 7_
(m)=n —|—n(3/4)_]
Iog4 -n
— nlog, 3
n + 174

— TLIog4 3 + 4(TL . TLIog4 3)

—4n — 3n'o%3
With log, 3 ~ 0.79, we finally have the result!

T(n) =4n —3n"%%3 ~ 4n — 3n%”? ¢ O(n)
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3.2 Selection Problem

Suppose we are given a setrohumbers. Define theank of an element to be one plus the number of
elements that are smaller. Thus, the rank of an elementfisatisposition if the set is sorted. The
minimum is of rank 1 and the maximum is of rank

Consider the sef5, 7, 2, 10, 8, 15, 21, 37, 41 The rank of each number is its position in the sorted
order.

positon| 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 elemententizan 8 which is 3.
The selection problem is stated as follows:

Given a sefA of n distinct numbers and an integler1 < k < n, output the element ok of rank
k.

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

Medians are useful as a measures ofdbetral tendencyf a set especially when the distribution of
values is highly skewed. For example, the median income omnantunity is a more meaningful measure
than average. Suppose 7 households have monthly incom@sAmD, 2000, 10000, 8000, 15000 and
16000. In sorted order, the incomes are 2000, 5000, 7000, 30000, 15000, 16000. The median
income is 8000; median is element with rank A4+ 1) /2 = 4. The average income is 9000. Suppose th
income 16000 goes up to 450,000. The median is still 8000heuaverage goes up to 71,000. Clearly,
the average is not a good representative of the majoritymecevels.

The selection problem can be easily solved by simply sottieghumbers oA and returningA [k].

Sorting, however, requirg3(n logn) time. The question is: can we do better than that? In pasticid

it possible to solve the selections problentifn) 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 illegs a very important special case of
divide-and-conquer, which | call theeve techniqguéie think of divide-and-conquer as breaking the
problem into a small number of smaller subproblems, whiettlagn solved recursively. The sieve
technique is a special case, where the number of subproldgost 1.

The sieve technique works in phases as follows. It appligsdblems where we are interested in finding
a single item from a larger set of n items. We do not know whiemiis of interest, however after doing
some amount of analysis of the data, taking @k ) time, for some constart, we find that we do not
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know what the desired the item is, but we can identify a largmigh number of elements that cannot be
the desired value, and can be eliminated from further cenattn. In particular “large enough” means
that the number of items is at least some fixed constantdractin (e.g.n/2, n/3). Then we solve the
problem recursively on whatever items remain. Each of tbaltieg 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, legpply & to the selection problem. We will
begin with the given array[1..n]. We will pick an item from the array, called thgivot elementvhich

we will denote byx. We will talk about how an item is chosen as the pivot laternfow just think of it as
a random element ok.

We then partition A into three parts.

1. A[q] contains the pivot element
2. A[l..q — 1] will contain all the elements that are less thaand

3. Alg + 1..n] will contains all elements that are greater than

Within each sub array, the items may appear in any order. dlle@nving figure shows a partitioned array:

pivot

p r
'592/6/4/1/3|7] Before partitioning
p

q r
3/1]2]4[6/9/5]7| After partitioning

<X X > X

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

3.2.3 Selection Algorithm

It is easy to see that the rank of the The rank of the pivstq —p + 1in A[p..r]. Let

rank_x = q — p + 1. If k = rank_x then the pivot ik smallest. Ifk < rank_x then search

Alp..q — 1] recursively. Ifk > rank.-x then searct\[q + 1..r] recursively. Find element of rartk — q)
because we eliminatagfismaller elements iA.

SELECT( array A, int p, int r, int k)
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if (p=r)
then return A[p]
else x « CHOOSEPIVOT(A,p,T)
g < PARTITION(A, p,T,%)
rankx «— q—p +1
if Kk =rank_x
then return x
if k <rank_x
then return SeELeCT(A,p,q — 1,k)
else returnseLecTA,q+ 1,1,k —q)

O OVWoO~NOOUT, WNPE

=

Example: select the'Bsmallest element of the s&, 9, 2,6, 4,1, 3,7

rankx= 2

pivo |‘E‘
G

initial  partition recurse partition recurse partition
k=6 pivot=4 k=(6-4)=2 pivot=7 k=2 pivot=6

DONE!

Figure 3.5: Sieve example: selet émallest element

3.2.4 Analysis of Selection

We will discuss how to choose a pivot and the partitioningraEor the moment, we will assume that
they both taked(n) time. How many elements do we eliminate in each timeRiffthe largest or the
smallest then we may only succeed in eliminating one element

5,9,2,6,4,[1],3,7  pivotis]
(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 exacthyf tiadf array to be eliminated in each phase
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This means that we recurse on the remainin@ elements. This leads to the following recurrence:

1 ifn=1,
Tn) = :
T(n/2)+n otherwise

If we expand this recurrence, we get

Recall the formula for infinite geometric series; for doy< 1,

1

o0
i
) c=
4 1—c
i=0

Using this we have
Tn) <2n € O(n)

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

However, because we eliminate a constant fraction of tteyavith each phase, we get the convergent
geometric series in the analysis. This shows that the totading time is indeedinear in n. This lesson
is well worth remembering. It is often possible to achiewedr 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. rélenumber of reasons for sorting. Here are
few important ones. Procedures for sorting are parts of nemgg software systems. Design of efficient
sorting algorithms is necessary to achieve overall effoyesf these systems.

Sorting is well studied problem from the analysis point afwi Sorting is one of the few problems where
provable lower bounds exist on how fast we can sort. In sprtire are given an arraf[1..n] of n
numbers We are to reorder these elements into increasimtgfoeasing) order.

More generallyA is an array of objects and we sort them based on one of thbud#s - thekey value
The key value need not be a number. It can be any object frimtally ordered domainTotally ordered
domain means that for any two elements of the domaandy, eitherx <y, x =y orx > y.

4.1 Slow Sorting Algorithms

There are a number of well-known sla@(n?) sorting algorithms. These include the following:

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

Insertion sort: Assume thaf\[1..i — 1] have already been sorted. Insafi] into its proper position in
this sub array. Create this position by shifting all largemnegnts to the right.

Selection sort: Assume thaf[1..i — 1] contain thel — 1 smallest elements in sorted order. Find the

smallest element iA[i..n] Swap it withA[i]

These algorithms are easy to implement. But they ruf(in?) time in the worst case.

39
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40 CHAPTER 4. SORTING
4.2 Sorting in O(nlogn) time

We have already seen that Mergesort sorts an array of nunmb®gs. logn) time. We will study two
others:HeapsortandQuicksort

4.2.1 Heaps

A heapis a left-complete binary tree that conforms to Heap order The heap order property: in a

(min) heap, for every nod¥, the key in the parent is smaller than or equal to the key.ifn other

words, the parent node has key smaller than or equal to bath ciildren nodes. Similarly, in a max
heap, the parent has a key larger than or equal both of idrehilThus the smallest key is in the root in a
min heap; in the max heap, the largest is in the root.

10 11 12 13 14

Figure 4.1: A min-heap
The number of nodes in a complete binary tree of helgist
n= 20_|_21_|_22 Zzl_thr]

hinterms ofn is
h=(login+1))—1~logn € ©(logn)

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

left(i) : returns2i, index of left child of nodd.
right(i) : returns2i + 1, the right child.
parent(i) : returns|i/2], the parent of.

The root is at positiori of the array.

4.2.2 Heapsort Algorithm

We build a max heap out of the given array of numb&ft..n]. We repeatedly extract the the maximum
item from the heap. Once the max item is removed, we are Igfitahole at the root. To fix this, we will
replace it with the last leaf in tree. But now the heap orderweity likely be destroyed. We will apply a
heapify procedure to the root to restore the heap. Figurelb@'s an array being sorted.

HEAPSORT array A, int n)
1 BUILD-HEAP(A,n)

2 men

3 while (m > 2)

4 doswaP(A[l], A[m])

5 mem-—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 heagperty. It is called Heapify. (In other books it
is sometimes called sifting down.) The idea is that we arergan element of the heap which we suspec
may not be in valid heap order, but we assume that all of otileeekements in the subtree rooted at this
element are in heap order. In particular this root elementinestoo small. To fix this we “sift” it down

the tree by swapping it with one of its children. Which child® #hould take the larger of the two
children to satisfy the heap ordering property. This cargsrecursively until the element is either larger
than both its children or until its falls all the way to thefléavel. Here is the algorithm. It is given the
heap in the arrayA, and the index of the suspected element, amdthe current active size of the heap.
The elemenA[max] is set to the maximum oA [i] and it two children. Ifmax # i then we swap\[i]
andA[max] and then recurse oA[max].

HEAPIFY( array A, int i, int m)
1 1« LEFT(i)
2 1 RIGHT(1)
3 max i
4 if (1< m)and(A[l > Almax])
5 then max « 1
6 if (r <m)and(Alr] > Almax])
7 then max « r
8 if (max #1)
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 levelslament could move up ®(logn) levels.
At each level, we do simple comparison whidlf1). The total time for heapify is thuS(logn). Notice
that it is not®(logn) since, for example, if we call heapify on a leaf, it will termaie in®(1) time.

4.2.5 BuildHeap

We can use Heapify to build a heap as follows. First we staft aheap in which the elements are not in
heap order. They are just in the same order that they wera gimes in the array A. We build the heap by
starting at the leaf level and then invoke Heapify on eacten{idote: We cannot start at the top of the
tree. Why not? Because the precondition which Heapify assisibat the entire tree rooted at nodie
already in heap order, except foj Actually, we can be a bit more efficient. Since we know traatte

leaf is already in heap order, we may as well skip the leavdsstart 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, paeametem for Heapify, which indicates
the current heap size will be equaligthe size of array, in all the calls.

BUILDHEAP( array A, int n)
1 fori« n/2downto 1

2 do

3 HEAPIFY(A,1,n)

4.2.6 Analysis of BuildHeap

For convenience, we will assunme= 2"*! — 1 whereh is the height of tree. The heap is a left-complete
binary tree. Thus at each leviglj < h, there ar@’ nodes in the tree. At levéi, there will be2™ or less
nodes. How much work does buildHeap carry out? Consider tap imeFigure 4.3:

Figure 4.3: Total work performed in buildheap

At the bottom most level, there a2& nodes but we do not heapify these. At the next level up, there a
2" nodes and each might shift down 1. In general, at Igvlere ar&™J nodes and each may shift
downj levels.

So, if count from bottom to top, level-by-level, the totah8 is

h . h oh
Tn)=) j2"7=) i%
j=0 j=0

We can factor out tha" term:

h .
T(n) = zhz%
=0
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How do we solve this sum? Recall the geometric series, for angtantx < 1

> 1 : X
- =1 0
L= L iy
We plugx = 1/2 and we have the desired formula:

- 1n2 1/2
;OE (/27 14~ *

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

h .
)
j=0
e
<2 ZOE
]:

<22 Jht
Recall thatn = 2" — 1. Therefore
Tm)<n+1€0(n)
The algorithm takes at lea§t(n) time since it must access every element at once. So theitatafar

BuildHeap is©(n).

BuildHeap is a relatively complex algorithm. Yet, the anayseld that it take®(n) time. An intuitive
way to describe why it is so is to observe an important facuaibmary trees The fact is that the vast
majority of the nodes are at the lowest level of the tree. kan®le, in a complete binary tree of height
h, there is a total oft ~ 2" nodes.

The number of nodes at the bottom three levels alone is

h | 9h—1 h—2 _ n . n_7n
2" 42V 42 2+4+8—8—0875n
Almost 90% of the nodes of a complete binary tree reside ir3tlogvest levels. Thus, algorithms that
operate on trees should be efficient (as BuildHeap is) on ttierhemost 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 take@1). Heapsort then extracts roughlymaximum elements
from the heap. Each extract requires a constant amount & (saap) andO (logn) heapify. Heapsort
is thusO(nlogn).

Is HeapSor®(nlogn)? The answer is yes. In fact, later we will show that comparisased sorting
algorithms can not run faster th&y(n logn). Heapsort is such an algorithm and so is Mergesort that w
saw ealier.

4.3 Quicksort

Our next sorting algorithm is Quicksort. It is one of the &sdtsorting algorithms known and is the
method of choice in most sorting libraries. Quicksort isdzhsn the divide and conquer strategy. Here i<
the algorithm:

QUICKSORT( array A, int p, int r)

1 if (r>p)

then
i+ arandom index fromip..r]
swapAl[i] with Ap]
g < PARTITION(A,p,T)
QUICKSORT(A,p,q — 1)
QUICKSORT(A,q + 1,1)

~No oabr~,wWN

4.3.1 Partition Algorithm

Recall that the patrtition algorithm partitions the ar/ayp..r] into three sub arrays about a pivot element
x. Alp..q — 1] whose elements are less than or equal,tA[q] = x, A[q + 1..r] whose elements are
greater tharx

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

The algorithm works by maintaining the followinigvariant condition A[p] = x is the pivot value.
Alp..q — 1] contains elements that are less thai[q + 1..s — 1] contains elements that are greater thar
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or equal tox A[s..r] contains elements whose values are currently unknown.

PARTITION( array A, int p, int 1)

x  Alp]
qep

fors«—p+1tor

thenqg« q+1
swapAl[q] with Als]
swapAlp] with Alq]

return q

1
2
3
4 doif (Als] < x)
5
6
7
8

Figure 4.4 shows the execution trace partition algorithm.

/\ r r
ﬁ3864731 ﬁﬂﬂﬂﬂ731
q s q S

r

r /\
OGHs64731 | HEOGODRS
qs q s

r
1

ﬁ r ﬁ 7\
6 47 3 1 13/4/3/8/7/6]
q s q s

é v\ r ﬁ r
EKEE4 7 3 1 13/4/3/1[7/6/ 8]
q s

r

13/4 317 6 8]

s

q

Figure 4.4: Trace of partitioning algorithm

4.3.2 Quick Sort Example

47

The Figure 4.5 trace out the quick sort algorithm. The firstifian is done using the last elememd, of

the array. The left portion are then partitioned abuthile the right portion is partitioned abois.
Notice thatl0 is now at its final position in the eventual sorted order. Tteepss repeats as the
algorithm recursively partitions the array eventuallytswy it.
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(7] 6]12[3]1]8]7]|1][15]13[17]5]16]14] 94 10]
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N
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7[6)4]3|9]8|2]1]5]|10/17]15[16]14]11]12]13
1]2/af3[s)8[6|7]o9[10]12]11)13[14]15/17 16
[ 1]2)3]4|5]8|6]7]910/11]12/13]14]15|16]17
(1]2]34]s|6]7]8]9][10]11]12]13[14]15]16]17]

Figure 4.5: Example of quick sort
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Itis interesting to note (but not surprising) that the pé/fiirm a binary search tree. This is illustrated in
Figure 4.6.

pivot
elements

ol

Figure 4.6: Quicksort BST

4.3.3 Analysis of Quicksort

The running time of quicksort depends heavily on the salaaif the pivot. If the rank of the pivot is
very large or very small then the partition (BST) will be urdraded. Since the pivot is chosen randomly
in our algorithm, the expected running timed¢n logn). The worst case time, however,Q§n?).

Luckily, this happens rarely.

4.3.4 Worst Case Analysis of Quick Sort

Let’s begin by considering the worst-case performancealeeit is easier than the average case. Since
this is a recursive program, it is natural to use a recurrémdescribe its running time. But unlike
MergeSort, where we had control over the sizes of the ragucsills, here we do not. It depends on how
the pivot is chosen. Suppose that we are sorting an arrag®hsiA[1 : n], and further suppose that the
pivot that we select is of rang, for someq in the rangel to n. It takes®(n) time to do the partitioning
and other overhead, and we make two recursive calls. Thesfiisthe subarray[1 : ¢ — 1] which has

g — 1 elements, and the other is to the subarddy + 1 : n] which hasn — q elements. So if we ignore
the®(n) (as usual) we get the recurrence:

TmM)=T(q—1)+T(nh—q)+n
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This depends on the value of g. To get the worst case, we maxiovier all possible values gf Putting
is together, we get the recurrence

1<q<n

1 ifn <1
T(n) = ax(T(q—1)+T(n—gq)+mn) otherwise

Recurrences that have max’s and min’s embedded in them arenessy to solve. The key is
determining which value of g gives the maximum. (A rule ofrtituof algorithm analysis is that the
worst cases tends to happen either at the extremes or in titdemBo | would plug in the valug = 1,

g = n, andq = n/2 and work each out.) In this case, the worst case happensat eitthe extremes. If
we expand the recurrence fqr= 1, we get:

T(n) §T(O)—|—T(n—1)+n

=1+T(n—-1)+

T( -1)+n )
Tm—=2)4n+(n+1)

=Tm—=3)+Mm—-1)+n+n+1)

=Tm—4)+n—-2)+n—1)4+n+(n+1)

For the basig (1) = 1 we setk =n — 1 and get

n—3
+Z(n—
i1
=1+B+4+5+---+(Mm—-T)+n+n+1))
n+1

<Z _ntDin+2) TLJrz)e@)(nz)

4.3.5 Average-case Analysis of Quicksort

We will now show that in the average case, quicksort rur@(inlogn) time. Recall that when we talked
about average case at the beginning of the semester, wénatitldepends on some assumption about
the distribution of inputs. However, in the case of quicksthre analysis does not depend on the
distribution of input at all. It only depends upon the randcmoices of pivots that the algorithm makes.
This is good, because it means that the analysis of the #igus performance is the same for all inputs.
In this case the average is computed over all possible ramtioices that the algorithm might make for
the choice of the pivot index in the second step of the Quidk@ocedure above.

To analyze the average running time, wellét) denote the average running time of QuickSort on a list
of sizen. It will simplify the analysis to assume that all of the elertgeare distinct. The algorithm has n
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random choices for the pivot element, and each choice haguai probability ofl /n of occuring. So
we can modify the above recurrence to compute an averager tam a max, giving:

ﬂm:{1 if <1

LS (T(q—1)+T(n—q)+n) otherwise

n £—qg=1

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

T(n) = [%(T(O) +Tn—1)+n)

l(T(1) +T(n—2)+n)
n
1

+
n

+
(T(2)+T(n—3)+mn)
1
ot (T =1)+T(0) + 1)
We have not seen such a recurrence before. To solve it, érpaagossible but it is rather tricky. We

will attempt a constructive induction to solve it. We knovathve want @ (nlogn). Let us assume that
T(n) < cnlogn for n > 2 wherec is a constant.

For the base case = 2 we have

2
T =5 X (Ta-1+72-a)+2
-
- % (T +T(1) +2) + (T + T(0) +2)]
8
= =4.

We want this to be at mos2 log 2, i.e.,
T(2) < c2log2

or
4 < c2log2

therefore
c>4/(2log2) ~ 2.88.

For the induction step, we assume that 3 and The induction hypothesis is that for any< n, we
haveT(n’) < cn’logn’. We want to prove that it is true far(n). By expandingl' (n) and moving the
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factor ofn outside the sum we have

T(n) EZ (q—1)+T(n—q)+n)
q=1

n

Z (q—1)+Tn—q))+n

Z (@145 Tn—q)+n

Z (qg—1) ZT n—q)
Observe that the two sums add up the same val(es+ T( )+ -+ T(n—1). One counts up and

other counts down. Thus we can replace them \Z/E T(q). We will extractT(0) andT(1) and treat
them specially. These two do not follow the formula

We will apply the induction hypothesis fer < n we have

2

n—1
T(m) = =(T(O) + T+ T(a)) +n
q=2

2 n—1
<=(14+14) (cqlogq))+n
2011+ X teatosa)
2c /& 4
=— (calng) ) +n+ —
(3 cana) 2

We have never seen this sum before:

S(n) =) (cqing)

q=2

Recall from calculus that for any monotonically increasingdtionf(x)

Y (i) < J f(x)dx
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53
The functionf(x) = xInx is monotonically increasing, and so
n—1 n
S(n) =) (cqinq) gJ xInx dx (4.1)
q=2 2

We can integrate this by parts:

n X2 2
xInxdx = —Inx — —
2 2 4 x=2

n

n 2 2
X X
J xInxdx = —Inx — —

2 2 4 x=2
n? n?
L
- 2 4
We thus have
n—1 le le
= < _
S(n) qZz(cqm q) < SInn—-
Plug this back into the expression fbfn) to get
2¢ /n? n?
T(n)—;(TI —I)"F + —
2¢ /n? n?
cn 4
=cnlnn— —+n+—
2 n
c 4
= cnl 1— = —
cninmn + n( 2) + -
C 4
Tn) = cnlnn—l—n(] — 2) + 0

To finish the proof,we want all of this to be at mastin n. For this to happen, we will need to select
such that

4

If we selectc = 3, and use the fact that > 3 we get
4

c 3 n
(-3 +0=0"2
3 1
<l—==—=<0.
- 2 2_O

From the basis case we had> 2.88. Choosingc = 3 satisfies all the constraints. Thus
T(n) =3nlnn € O(nlogn).
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4.4 In-place, Stable Sorting

An in-placesorting algorithm is one that uses no additional array foregje. A sorting algorithm is
stableif duplicate elements remain in the same relative positfter sorting.

913[3"|5]6]5|2|1]3" unsorted

1/2]3]3"13"|5]5"|6]9 stable sort

112]3"|3]3"|5"|5]|6|9 unstable

Bubble sort, insertion sort and selection sort are in-placeng algorithms. Bubble sort and insertion
sort can be implemented as stable algorithms but seleatibieannot (without significant modifications).
Mergesort is a stable algorithm but not an in-place algorith requires extra array storage. Quicksort is
not stable but is an in-place algorithm. Heapsort is an ae@lalgorithm but is not stable.

4.5 Lower Bounds for Sorting

The best we have seen so fad$n logn) algorithms for sorting. Is it possible to do better than
O(nlogn)? If a sorting algorithm is solely based on comparison of keyke array then it ismpossible
to sort more efficiently thafd (nlogn) time. All algorithms we have seen so far are comparisontbase
sorting algorithms.

Consider sorting three numbets, a,, as. There are! = 6 possible combinations:

(a1,az,a3), (ar,a3,a2) , (as, az, as)

(az,ar, az), (az, a1, a3) , (az az ay)

One of these permutations leads to the numbers in sorted orde
The comparison based algorithm defineeaision tree Here is the tree for the three numbers.
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Figure 4.7: Decision Tree

Forn elements, there will ba! possible permutations. The height of the tree is exacthakigurl (n),
the running time of the algorithm. The heighflisn) because any path from the root to a leaf
corresponds to a sequence of comparisons made by the higorit

Any binary tree of heighT (n) has at mos2"™ leaves. Thus a comparison based sorting algorithm car
distinguish between at moat™ different final outcomes. So we have

2T > p) and therefore

T(n) > log(n!)
We can uséstirling’s approximatiorfor n!:
n!l > \/27‘(1’1.(2>n
e

Thereofore
T(n) > Iog(\/ZTtn(%)n)
=log(v2mm) + nlogn —nloge
€ Q(nlogn)
We thus have the following theorem.

Theorem 1
Any comparison-based sorting algorithm has worst-caseimgrtimeQ (nlogn).
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CS502- Fundamentals of Algorithms
Solved MCQS

May- 24 - 2013
Proude To Be Virtulian From Midterm Papers
MOAAZ SIDDIQ
MC100401285 Moaaz.pR@gmail.com Mc100401285@vu.edu.pk, PSMDO1

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?

» O(log n) (Page 43)
» O(n logn)

» O(n’ log n)

» O(log” n)
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Moaaz.pk@gmail.com

Campus:- Institute of E-Learning & Moderen Studies
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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-muqgabalah

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

» 2 notation

» O 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
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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?

p N’

p n?
» N (Page 14)
» n°

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%)

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(I=5; I<n; |++)
{

Do_something_constant();

What is the order of execution for this code.
» O(n
» O(n°)
» O(n® log n)
» O(n’)

Question No: 8 (Marks: 1) - Please choose one
What is the total time to heapify?

» O(logn) rep

» O(n logn)

» O(n’ log n)

» O(log” n)
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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 ©® (1) (Page 43)

» Time will vary according to the nature of input data
» It can not be predicted

» It will take ® (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 © (n®) entries in edit distance matrix then the total running time is

> O (1)
» ® (n®) Click here for detail
> O (n)

» O (nlogn)
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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
L A1R0 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:
»nitems (Page 34)
» phases

» pointers

» constant

Question No: 1 (Marks: 1) - Please choose one
graphical representation of algorithm.

P 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
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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 (Page57)

» False

MIDTERM EXAMINATION
Spring 2007
CS502- Fundamentals of Algorithms

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

» O (log n)

» O (nzlog n)

» O (n logn)

» O (log n) Rep

Question No: 1 (Marks: 1) - Please choose one
If an algorithm has a complexity of log ,n + nlog , n + n. we could say that it has complexity

»O(n)

»O(n Iog2 n)
»O(3)

» O( Iogz( Iog2 n))
»O ( Iog2 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 (Page1l)
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 (Page27) [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

10
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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:

14
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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.

(Page 16)

AW

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

12
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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)

13
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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 inn,

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
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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 0of 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 0of 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 technigue 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

16
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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+nl4

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

The sieve technigue 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 0of 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(nlog n) (Page 40)

Question No: 1 0of 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 cls
Theta for T(n)is actually upper and worst case comp  (Not sure)
Set of functions described by:

clg(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

18
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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

logn

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 0of 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 0of 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
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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
pX &p.z
p.Xx&p.y (Page10)

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 0of 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 0of 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 0of 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
onlypx &p.z

px&py (Pagel7)

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 (Page7)
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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

X<y
X >y
X=y
All of the above (Page 39)

Question No: 1 0of 10 (Marks: 1) - Please choose one
Quick sort is best from the perspective of Locality of reference.

True (Page 9)
False

Question No: 1 0of 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 0of 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

satisfies only.
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Question No: 1 0of 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 0of 10 (Marks: 1) - Please choose one
The sieve technigue works where we have to find item(s) from a large input.

Single (Page 34)
Two

Three

Similar

Question No: 1 0of 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.O (n)
B.O (n2) Page 84
C.06 (n+2)
D.© (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(.) =j

B.E(.)) =1

C.E(0.1) =]

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

Question No: 06 (Marks:1) Vu-Topper RM
If there are 0 (n?) entries in edit distance matrix then the total running
time is:

A.0 (n)

B.6 (1)

C.0 (nd Page 84

D. 0 (n logn)

£ FpCma Sl o Al ) 2 i i Cunaa 5

For More Help Contact What’s app 03224021365




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 g is multiply with matrix B of dimension g
X r, then each entry in resultant matrix takes time.

A.O (g) Page 84

B. (1)

C.(px0)

D.(gxr)
Question No: 09 (Marks:1) Vu-Topper RM
Fibonacci Sequence was named on , @ 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 @ 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. Is 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 “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

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
_____ofreference 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 procedureis
A.O (log n) Page 43
B. (log2 n)
C. (nlog n)
D. (n2 log n)

Question No: 29 (Marks:1) Vu-Topper RM
Al-Khwarizmi was a/an
Acrtist

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 3x4 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.Logn

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, 2)

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 1x2, 2x3,3x4
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.Kis large

B. Kis 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 4" 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

Al

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(n?)

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

£ FpCma Sl o Al ) 2 i i Cunaa 5

For More Help Contact What’s app 03224021365




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.Pis large

B.Pis Small

C.Pisvery 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

An 1l

B.n

C.n+l

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.Alq]

B. Alp...1]

C. Alp...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(,j) =1
B.E(1,0) =1
C.E(0,)) =] Page 78
D.E(1,))=]

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; ] =]+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
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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
andy _ 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.0(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. nitems 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
andy  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.Kis Large

B. K is not known
C. K may be small or large

D.Kis 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. .

AY

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 No0:128 (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. (©)

C.(Q)

D.(@)

Question N0:132 (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 N0:133 (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 No0:135 (Marks:1) Vu-Topper RM
Cubic function will a quadratic function.

A.Prove

B. Be equal to

C. Overtake Page 25

D. Find
Question N0:136 (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.O(n"2 +n)

B.® (n"2) Page 14

C. ®(8n"2)

D. ®(8n"2 + 2n)
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Question No0:139 (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 x g is multiply with matrix B of dimension g
x r, then dimension of resultant matrix is:

A.qxr

B.rxp

C.Pxr

D.Pxq
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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
ina

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.0(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))

£ FpCma Sl o Al ) 2 i i Cunaa 5

For More Help Contact What’s app 03224021365




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{l}

B.p[l]
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 No0:158 (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

£ FpCma Sl o Al ) 2 i i Cunaa 5

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 @.

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<=(.X
B. bp.x<=qg.x and p.y<=q.y Page 17
C.py<=qy
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 No0:168 (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 No0:169 (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. 3x2

B. 2x3

C. 3x3

D.2x2

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 N0:176 (Marks:1) Vu-Topper RM

In recursive formulation of knapsack Problem: V [0,j] = for j>=0
A.2

B.-1 Page 93

C.

D.

N

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 N0:182 (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 No0:183 (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+l

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 No0:186 (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 Kk is small
C.1to k where k is small
D.k to n where n is small

Question No0:187 (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 N0:193 (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 N0:195 (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 No0:196 (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. Qutside 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 N0:198 (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 N0:199 (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.fg(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.nlog (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 No0:203 (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.0(n?)

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 No0:205 (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+l

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 No0:210 (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

. 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
In Selection algorithm, we assume pivot selection takes theta
running time.
a.n Page - 36
b. n2
c. n3
d. log (n)
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
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.0(q) Page - 84
b. O (1)
c. O(pxq)
d. O(qxr)

AL-JUNAID INSTITUTE OF GROUP
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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. Is 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(nlogn)
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

P-34

O TRl

1
2
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. nlog(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. Logn
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
Cc. 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. Kis large
b. K is small Page - 57
c. Kmay 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 theitemsis ___ 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 0 (nz) entries in edit distance matrix then the total running time is:
a. 0 (n)
b. 0 (1)
c.0 (n2) Page — 84
d. 0 (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
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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. lterative
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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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. 0("2) 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. Alp...r]
b. Alp...q-1]
c. Alq]
d. A[g+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(1,0) =1
c. E(0,)) =] page 78

d. E(1.,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. 5times
b. 2 times
c. 3times
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




AL-JUNAID TECH INSTITUTE

124. While Sorting, the order domain means for any two input elements x and y
satisfies only.
a.Xx<y page 39
b. x>y
C. X=Yy
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. Inin-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 xandy _____ 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)
Cc. n72
d. n/3
143. Continuation sort is suitable to sort the elements in range 1 to k.
a. Kis Large
b. K is not known
c. Kmay be small or large
d. Kis 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. e(n)
b. e (n2) page 84
c. e (n+2)
d.e (n +100)
157. Which symbol is used for Omega notation?
a. (0)
b. (e)
c. (Q)
d. (@)
158. Selection sortis 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 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. O(n*2 + n)
b. © (n*2) page 14
c. ©O(8n*2)
d. ©(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. Ininductive approach of knapsack problem, we consider 2 cases,
Or .
a. Median, Mode
b. Recursive, lterative
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 x q is multiply with matrix B of
dimension q % r, then dimension of resultant matrix is:
a. pxq
b.pxr page 84
c.qgxr
d.rxp
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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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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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{l}
b. pll]
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?

oo o

2
.3
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.

192.

193.

194.

195.

Item Weight Value
11070

22020

33080

470 200

a. 280

b. 100

c. 90

d. 200

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

a. p.x <= g.x

b. p.x <=¢g.x and p.y <= q.y page 17
C. p.y<=q.y

d. p.-x>=g.x and p.y >=q.y
Sorting can be in
a. Increasing order only

b. Decreasing order only

c. Both increasing and decreasing order
d. Random order

Recurrence can be described in terms of
a. Array

b. Linear

c. Tree page 31

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

a.n
b. n(log n)

Cc. 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
-1

.0 page 93
.1
.2

Q0T

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. Kto n where n is large
b. 1 to k where k is small (P-57)
c. Kto n where k is small
d. kto 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. fg(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. nlog (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 _.

e Big-oh(log n)

e O (1)1e. Constant time

e Theta (log n)

e Omega (logn)
237. Quick sort algorithm is required a lot of comparison in the
condition.

e Worse case

e Best and average case

e Average case

e Best case
238. In heap sort algorithm (using max heap). When every time
maximum element is removed from top.

e Divide and conquer strategy helps us

o We are left with a lot

e We call merge sort algorithm

e [t 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

e Three nearly equal pieces

e Single piece exactly

e Two nearly piece

e Equal no. of piece as of input element
240. Consider three matrices X,Y,Z dimensions 1x2.2x.3x4
respectively. The number of multiplication of (XYZ) is:

e 32
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24

18

241. Quicksortisa/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.
e O(n) algorithm
e Stable
e Parallel
e Complex
247. Which one sorting algorithm is best suited to sort an array of 2
million elements?
e Insert sort
® Quick sort
e Merge sort
e Bubble sort
248. We can use the property to devise a recursive

formulation of the edit distance problem.

e Algorithm

e Small substructure

e Optimal substructure

e Real
249. While sorting. The ordered domain means for any two input
elements x and y satisfies only.

e All of the above

e X > y

o X< y

® X=Yy
250. 8n2 + 2n -3 will eventually exceed c2*(n) no matter how large
we make

e 2n

e n

e this equation
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251. 1s a method of solving a problem in which we check
all possible solution to the problem to find the solution we need.

e Sorting algorithm

e Greedy approach

e Plane-sweep algorithm

e Brute-force algorithm
252. In quick sort algorithm, provost form

e Graph

e Stack

e Binary search tree

e 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

e n+l

e n*n

e n

e n-1
254. 1If Matrix-A has dimensions “3%2” and Matrix-B has dimensions
“2x3” then multiplication of Matrix —A and Matrix-B will result a
new Matrix-C having dimensions

e 2x3

o 2X2

e 3x2

e 3x3
255. Boolean operation is a operation on an idealized RAM
model of computation.

e Advance

e Normal
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A

Basic

Starting

256. There are entries in the Edit Distance Matrix.

O (n?)

O (n+100)

O (n)

O (nt+2)

257. Counting sort 1s 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 . pl. p3

m[1,2] =m[1,1] + m[2,2] +p0 . pl. p3

m[1,2] =m[1,1] + m[2,2] +p0 . pl. 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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e n |

261. For values of n, any algorithm is fast enough.
e Medium
e Small
e Infinity
e [arge
262. Dynamic programming algorithms often use some kind of
to store the result of intermediate sub-problems.
e Stack
e Loop
e Table
e Variable
263. In selection problem, the Sieve technique works in
e One complete go
e Constant time
e Non-recursive manner
e Phases
264. In heap Sort algorithm, the maximum levels an element can move
upward is
e Theta (log n)
e O (1)1.e. Constant time

e Omega (logn)

e Big-oh (logn)
265. While analysis of the brute-force maxima algorithm, an array
storted in the reverse order is the type of case input.

e Worst

e Best

e Somewhat

e Average
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What type of instructions Random Access Machine (RAM) can execute?

PAIgebralc 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
P Size of data is not given
268. What is the total time to heapify?
e P O(log n) (Page 43)
e P O(nlogn)
e P O(n2logn)
e P O(log2n)
269. is a graphical representation of an algorithm

e P notation

e P notation

e P Flowchart

e P Asymptotic notation

270. A RAM is an idealized machine with random-access memory.
e P» 256MB
e P 512MB
e P aninfinitely large (Page 10)
e > 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(n2)
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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?

P 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

P Size of data is not given

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

What is the total time to heapify?

» O(log n) (Page 43)
> O(nzlog n)

» O(n Izog n)

» O(log 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-mugabalah




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

4 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’

n

2

> n
n
> (Page 14)
8

p N

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)
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(1=5; I<n; 1++)

{



Do_something_constant();

}

What is the order of execution for this
code.

> O(ng
> O(n2)
» O(n logn)

> O(n?)

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

What is the total time to heapify?

» O(logn) rep

» O(nJogn)
» O(n log n)
» O(log 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 ® (1)  (Page 43)

» Time will vary according to the nature of input data
» It can not be predicted
» It will take © (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 ® (n ") entries in edit distance matrix then the total running time
is P O(1)

> 0 (n2) Click here for detail

» O (n)
» O (nlogn)

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
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» 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
iS50 i.e. W =50.

Item| Value| Weight

1 60 10
2l 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 Technigue 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:
»nitems (Page 34)
» phases

» pointers

» constant

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

graphical representation of algorithm.

P 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 (Page57)
» 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

» O (log n)
» O (nlogn)
2
»O (n logn)

» O (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( nlogy n)
»0O3)

» O(logy (logp n))

» O (logy 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




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 (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

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"N\(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 inn,

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@A/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

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 0of 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

nature of the binary

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+nl/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(logn)

T(nlog 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)

uestion No: 1 of 10
Q (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 (nlog n) Page 26

on?

20
(n+k)
@)

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

logn

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

Counting sort has time complexity:

O(n) (Page 58)
O(n+Kk)




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 (Page 25)
than 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)

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

pX&py (Pagel7)

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 (Page 3
Randomly



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,))=I
« E(i,0)=i
« E@,))F page 78
* EQ. )=

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
e 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  ----mmmem- in the leaf tree.

e Second last

* Last page 41

e 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=+2)

Cout<<j;

* 5times
e 2 times

* 3 times (conceptual)

* Otimes
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
e 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) -----mo-- provides us more accurate result when input values are not closer to each other.
» Average
page
¢ Median 34(conceptual)
14) In merge sort algorithm, we split the array around the ------------ index g.
» 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.

« 0(q) page 84



 0(1)

* O(pxa)
* O(gxr)
18) In Sorting the key value or attribute ---------- form an ordered domain.
*  Must be
Not| pag
always e 39

19) In Heap Sort algorithm, the total running time for Heapify procedure is ------------- .

Theta page

(log n)

* Order (logn)
*  Omega (logn)

* 0O(1)i.e. Constant time

20) Pseudo code of algorithm are to be read by -------------- .

* People page 12

* RAM

*  Computer

e Compiler

21) In Dynamic Programming based solution of Knapsack Problem, if we decide to take an object ‘i’, then we

* 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

* Islinear

23) The only way to convert a string of i characters into the empty string is with i deletions ,
represented as

* E0,))=

< E(i, )=l

* E(0,i)=)

« 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?
* Endof 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.
o Xy

e 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(logn)
* 0O(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
e 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
* 0O(n)
e 0O(n+2)
* O(nlogn)
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 ----- .

e 1 page 34
e 2
e 3
. 4

39) Following is not the application of Edit Distance problem
* Speech recognition
* Spelling Correction

» Ascending Sort page 76

e Computational Molecular Biology

40) We can use the optimal substructure property to devise a ---------- formulation of the edit
distance problem.

* Selective
*  Optimum

* lterative

Recursive (p78)

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



* Right to left

+ Leftto right page 18

* Top to bottom

* Bottomtotop

42) In 3-Dimensional space, a point P has ----------- coordinate(s).
© (X))
+ (X,0)
< (0Y)
+ (X\Y,2) (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)
th
45) Fibonacci sequence was named on ---------- , a famous mathematician in 12 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.

e 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

e 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
* Llarge

* Infinity

53) To predict the cost of an algorithm in terms of resources is called ---------- .
*  Key

Analysis (Google)

* Design

e  Qutput

54) Dynamic programming comprises of ---------
e Recursion only pg#75
* Repetition only
* Recursion and Repetition

* No Repetition but Recursion



55) For Quick sort algorithm, Partitioning takes theta ----------- ?

* (n)

* log(n)
Blog(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

* 0O(n)
* 0O(k)
*  O(nlogn)

59) Due to left complete nature of binary tree, the heap ca be stored in
* Arrays pg#40
e 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 -----

other.

62) In in-place sorting algorithm is one that uses arrays for storage :

Apart from
Far from

Near to

Adjacent to pg#176

No additional array pg#54

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

An additional array
Both of above may be true according to algorithm

More than 3 arrays of one dimension

Two
Some

Most

All pg#18

pairs of points.

64) F(n) and g(n) are asymptotically equivalent. This means they have essentially the same

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

binary tree.
* Left-complete pg#40
* Right-complete

* Tree nodes
¢ Tree leaves

67) Which may be a stable sort?
* Merger
* Both above page 54

* None of the above

68) For the Sieve Technique we take time

*  T(nk) page 34
« IT(n/3)

e ni2

e n/3

nature of the

69) One of clever aspects of heaps is that they can be stored in arrays without using any -------- .

* Pointers page 40

¢ Constants
e Variables

* Functions

70) Counting sort is suitable to sort the elements in range 1 to k.

* Kislarge
¢ Kis not known

* K maybesmallor large

+ Kissmall pageb57

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 .

J 5
.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

e 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)

e Y
e 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 .

e 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)
* (logn)order
80) For the sieve technique we solve the problem,
BlRecursively (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.
e 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----------- .



* logn
* n
* n”2(nsquare)

* n”3(n cube) (page#90)

* Java programming

e 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

e Sorting

91) For comparison-based sorting algorithmes, it is ---------- possible to sort more efficiently than
Omega nlog (n) time.
e 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

e Usually consider difficult pg#31

96) --------------- of reference is an important fact of current processor technology.
* Defining
* Assigning

*  Formality

e el ocality (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----------- .

* eIn recursive manner (page # 34)
* Non recursively
* Using Merge sort algorithm

e Using Brute force technique



99) Upper bound requires that there exist positive constant c2and n0 such that f(n)--------- c2n for all n<=
nO.

Less than

+ Equal to or less than (page # 24)

Equal to or greater than

e Greater than

100)In 2-D matrix problem, A point p is said to be dominated by point q if-------- .

* P.x=g.xand p.y=q.y
Px=gxand py=qy

. P.x<q.x and p.y<q.y (page # 11)

random
101) A Random Access Machine (RAM) is an idealized machine with---------- access.

* Infinite large
(page # 10)

« 512 MB

e 256 MB

e 2GBs

102) There are----------- entries in the Edit Distance Matrix.
* 0(n)
e 0O (n2) (page # 84)
* O(n+2)
0O (n+100,

103) Counting sort is suitable for sorting the elements within range 1 to P, where---------—---- .

Pis large

e Pissmall (page # 57)

* Pisverylarge

P is undetermined

104) While analyzing searching algorithm, we make a number of passes, in fact it called----
e n(n+l)
log(n) (page #37)
e n/3



e n/4

105) It is not a Fibonacci Sequence.

1,1,1,2,3,5,8,13,21,34,

55,
e True (page #73)
* False

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

e 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):

e Array

Table (page #86)

e 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 ------------------- .

* kto n where nis large

1to k where k is small (page # 57)

¢ kto n where k is small

* kto n where nis small

114) In Dynamic Programming, our approach is to ---------------- .

o Develop the solution in a top-
down fashion. o Express the problem
non-recursively.

0 Build the solution in a bottom- up
fashion. Pg#92

o Input several sub-problems
simultaneously.

*  Minimized

* Decreased
Maximized

* None of the given option

2
116) If there are © (n ") entries in edit distance matrix then each entry E(i,j) takes -------------- time to
compute.

« 0O(n)

- o)
O (1) (page #84)

e O(nlogn)



117)In -----m-mmm knapsack Problem, limitation is that an item can either be put in the bag or
not.
Fractional items are not allowed.

0
e 1

0/1 (page #91)

e Fractional
118) Heapsort is a/an and sorting algorithms.

* Notin-place, not stable one
* In-place, stable one

In-place, not stable one (page#54)

* Notin-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)

e Three

*  Four

121)Insertion sort is an in-place algorithm.

a) True (page #54)

b) False

122) When matrix A of 5x3 is multiply with matrix B of 3x4 then the number of multiplication
required is :



* 15

e 12
+ 36
+ 60 page 84

123)If matrix A of dimensions 2x4 is multiply with matrix B of dimensions 4x3, then the dimensions of
resultant matrix is :

e 2x4
e 4x3
* 3x4
+ 2x3 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
e 4x3
e 3x4
+ 2x3 page 84(conceptual)

126)In the following code the statement “cout<< i” executes---------

----times. for (int i=1; i<=n; i++)

cout<< i;
* ntimes (conceptual)
¢ n+5times
* Infinite times

* Zerotimes

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.

e 3x2
* 2x3
e 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
e Al

130) Single atom from a larger set of ----------- .

* Constant
* Pointers
* Phases
* nitems page 34
131) Fibonacci sequence was named on a----------- , @ famous mathematician in 12th 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.

e True

False (page #54)

135) In partition algorithm, the subarray----------- has elements which are greater than pivot
element X.
*  Alp...r]
* Alp...g-1]
* Aldl

A[gt1.....r] (page #46)

136) In Heap sort algorithm, if heap property is violated----------- .

*  We call build heap procedure

We call heapify procedure (page # 41)

*  Weignore

* Heap property can never be violated

137) - is not a characteristics of Random Access Machine.

¢ Single-processor
e Assigning a value to a variable

Locality of reference (page #10)

e Executing an arithmetic instruction

138) Boolean operation is a------------ operation on an idealized RAM model of computation.
e Starting

Basic (page #10)

* Advance
*  Normal
139) How much time merge sort takes for an array of numbers?
e T(n"2)
* T(n)
*  T(logn)
* T(nlog n) page 4
140) Sorting is one of the--------- problems in Computer Sciences.

Easiest page 39



142)

140)

* Solution-less
* Least popular

* Tony Hoare

We can make---------- recursive calls in Fibonacci sequence.

Infinite google

Finite

Insertion sort is @ ---------------- sorting algorithm.

Unstable
In-place page 54

Not in-place

In-portion

We do not need to prove comparison- based sorting algorithms by mathematically , it always

142)

143)

144)

Big Oh nlog(n)
Omega nlog(n) page 54
Omega n(n”2)

Theta nlog(n)

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

The number of nodes in a complete binary tree of height h is:
2*(h+1)-1

27 (h+1)-1

27 (h+1) page 45

((h+1)72)-1

After partitioning array in Quick sort, pivot is placed in a position such that:

Pivot is the first element of array



145)

146)

147)

148)

* Pivotis 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

--------------------- programming is essentially recursion without repetition:

e Fast
+ Dynamic page 75
* Array
* Nlogn
We can use the property to devise a recursive formulation of the edit distance problem.

* small substructure
* algorithmic
real

e optimal substructure page 78

Applying the sieve technique to selection problem, element is picked from array.
Output
Total
Input
Pivot page 35
If matrix A of dimension p* g is multiply with matrix B of dimension g*r, then the dimension

of the resultant matrix is:

149)

150)

* p*q

o p*r page 84

. q*r

. r*p

In knapsack problem, each item must be entirely accepted or rejected, is called problem.

*  Fractional
- Y017 page 92

* Linear
*  Optimal
In the case of analysis does not depend upon on the distribution of input.

* Merge sort

* Quick sort page 50

* Insertion sort

¢ Heapsort



151) In Heapsort Algorithm, total time taken by heapify procedure is:

* O(log n) page 43
e O(log2n)
* O(nlogn)
e 0O(n2logn)
152) In merge sort algorithm, we split the array

* from start
* midway page 28

e fromend

*  both from start or end

153) Al-Khwarizmi was a/an
e 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

to find index q.

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)
« 0O(n"2) page 23
« 0(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

e (n+1)/2 page 34



e 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(logn)
n*n age 18
e 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

* nxnlog(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 -------------- :

* Inincreasing order

* Indecreasing order
« According to Pivot page 35

* Randomly

171) In average-case time the probability of seeing input is denoted by--------------- :
< P{i}

* P}



- P page 13

e P>

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

175) If a matrix has three rows and two columns, then dimensions of matrix will be:

3x2 (google0

e 2x2
e 2x3

* 3x3



176) Selection sort takes theta --- in the worst case:

(n"2)

177)

178)

179)

180)

(n)
Log(n)
nlog(n)
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

———————————————— algorithm based on Dynamic Programming strategy:

Heap sort
Binary tree
Quick sort
Edit distance page 77
The definition of theta-notation relies on proving ------- asymptotic bound:
* One
* Lower
*  Upper
« Both lower and upper page 25

In order to say anything meaningful about our algorithms, it will be important for us to
settle on @ -------- :

* Java program
e  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+l
* n-1
* n
* n*n page 23
182) is in- place sorting algorithm
- Bubble sort page 54

* Mergesort
* Linear sort

* Binarysort

183) In chain matrix multiplication, if there are --------- ways in which outer most pair of parentheses
can placed:
e nM2
* 2n
* n+l
+ 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



*  Qutside looping

* Artificial intelligence

187) Quicksort is a/an and sorting algorithm:

* Noin-place, not-stable one
In-place , not stable one page 54
* In-place, stable one

* Notin-place, stable one
191) In Heap Sort algorithm, the maximum levels an element can move upward is --------------- :

* Theta (log n) page 43

* Big-oh(logn)
*  Omega (logn)

* 0O/(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?

* 0(n)
* 0O(logn)

*  0O(n"2)
« O(nlogn) page 30

CS-502 (Fundamentals of Algorithms)

Grand Quiz - Fall 2020

If you found any error in the file, Please correct it accordingly.

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. 0 (q) Page - 84
168) O (1)
169) O (p x q)
170) O (g xr)



169) iIs 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

Is 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:/iwww.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 referenceis 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 (log2n)
« O(nlogn)
« O(n2logn)
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.l 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

29. Merge sort is based on
a. Brute-force
b. Plan-sweep

c. Axis-sweep

d. Divide and Conquer 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. Thetalog(n)
c. Thetalog2(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 (2). 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. nlog(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. Logn

b. n
c. n*2 (n square)

d. n"3 (n cube) Page -90

44.The lteration 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. (XY, 2)
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 atime.
a. One Page - 71
b. Two
c. Three
d. All
53.Quicksortisa/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. Kis large

b. Kis 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

(h ttps Jlwww.varsitytutors.com/hotmath/hotmath_help/topics/matrix-
multiplication#:~:text=You%20can%200nly%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



th
d. At 4 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 6 (n2) entries in edit distance matrix then the total running time is:
a. 0 (n)
b. 0 (1)
C. 0 (n2) Page — 84

d. 8 (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.) =
b. E(i.j)=1
c. E(0.i) =]
d. E (i.0)= 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. lterative

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 arecursive algorithm.

a. True Wikipedia ; Google
b. False

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

O(n2) As the n”2term has the largest
contribution, the Big-O complexity is O(n"2)

a. O(n)
b. O(n+2)
c. O(nlog n)



89. Approach of solving geometric problems by sweeping aline

across the planeis 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 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. Pis large

b. Pis small P-57

c. Pisverylarge
d. Pis 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+l
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. Alp...r]
b. Alp...g-1]
c. A[q]
d. A[q+1..r] P-46

110. In Heap Sort algorithm, if heap property is violated

P-
4
a. We call Build heap procedure 3

b. We call Heapify procedure

c. Weignore



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(1,0) = |
c. E,) =j page 78

d. E(1,))=]



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+2)

cout<<j;

a. 5times

b. 2times
c. 3times

d. O times



118. In merge sort algorithm, we split the array around the
index g. 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=Yy
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. nitems 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)

o

. T(n log n) page 40
137. Inin-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

. Most

O

o

. 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=Yy

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. N2
d. n/3
143. Continuation sort is suitable to sort the elements in range 1 to k.
a. Kis Large
b. Kis 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 aleft-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. e(n)

b. b.© (n2)page 84

c.e (n+2)
d. e (n + 100)

157. Which symbol is used for Omega notation?
a. (0)
b. (e)
c. (Q)
c. (@)
158. Selection sortisa ___ 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 sortis 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. O(n*2 + n)

b. © (n*2) page 14

c. ©(8n*2)
d. ©(8n*2 + 2n)
166. In the analysis of algorithms, plays an important role.
a. text analysis
time
b. growth rate

C. money



167. Ininductive approach of knapsack problem, we consider 2 cases,

Or

a.

b.

Median, Mode

Recursive, lterative

C. Leave object, Take object page 93

d.

Sequentially. Parallel

168. Random Access Machine (RAM) can execute instructions

a.
b.

C.

d.

only logical
parallel
only arithmetic

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 x q is multiply with matrix B of
dimension g x r, then dimension of resultant matrix is:



a. pxg

b.pxr page 84

C.qgXxr
d.rxp

172. Dynamic Programing algorithms often use some kind of
to store the results of intermediate sub-problems

a. table (Page 75)

b. variable

. 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. Inincreasing 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{l}
b. p[l]
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
.1

O

o

i 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.

ltem 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.px<=qg.xandp.y<=q.y page 17

C. p.y<=q.y
d. p.x>=g.x and p.y >=q.y
193. Sorting can bein




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

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

considered difficult to calculate.

a. Finite, Infinite

b. Floor, ceiling google

c. Row, Column

d. Graph, Tree

usually

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. Ktonwherenis large

b. 1to k where k is small (P-57)

c. Kto nwherekis small
d. kto n where n is small

216. Insertion sort is an efficient algorithm for sorting a
number of elements

QO

. Large P-39

b. Small
c. Extralarge
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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CS502 GRAND QUIZ SOLVED
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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 thebag 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
runnin

gtime.
a. n Page - 36

b. n2
Cc. n3
d. log (n)

4. In Heap Sort algorithm (using max heap), when every time maximum
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elementsremoved 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 g is multiply with matrix B of
dimensiong x r, then each entry in resultant matrix takes

time.
a. 0(q) Page - 84
b. O (1)
c. O(pxQ)
d. O(gxr)
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Is a method of solving a problem in which we check all

possiblesolutions to the problem to find the solution we need.

a. Plane-Sweep Algorithm

b. Sorting Algorithm

c. Brute-Force Algorithm google

d. Greedy approach
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. Is always Exponential

d. Is linear
In max heap (for Heap Sort algorithm), when every time maximum
element isremoved from top we replace it with__leaf in the tree.

a. second last

b. Last Page -41

c. First

d. Any
Quick sort algorithm was developed by -

a. AlferdAho

b. Sedgewick

c. John Vincent Atanasoff

d. Tony Hoare — Google wikipedia
If Matrix-A has dimensions "3x2" and Matrix-B has dimensions "2x3",
thenmultiplication of Matrix-A and Matrix-B will result a new Matrix-C
having dimensions.
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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

efficientlythan 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
optimizationproblems.

a. True https://en.wikipedia.org/wiki/Dynamic_programming &
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= 4n?)
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
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17. In max-heap, largest element is stored at root node. Where is the
smallestelement 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 casefor 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 procedureis_____
a. O (log n) Page-43
b. O (log2 n)
c. O(nlogn)
d. O (n2logn)
22. Al-Khwarizmi was a/an
a. Artist
b. Mathematician P-7
c. Astronomer
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d. Khalifah
23. When matrix A of 5x3is multiply with metric B of 3x4 then the
number ofmultiplication 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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28.
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Pseudo code of algorithms are to be read by .
a. People Page -12
b. RAM
c. Computer
d. Compiler

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

P-34

o o oo
AW DNBE

When a recursive algorithm revisits the same problem over and over
again, wesay that the optimization problem has_sub-problems.

a. Overlapping — Google Search

b. Over costing

c. Optimized

d. Three
Sieve technique is very important special case of Divide-and-Conquer

a. True P-34
strategy.
b. False

In order to say anything meaningful about our algorithms, it will be
Importantfor us to settle on a__.

a. Java Program

b. C++ Program

c. Pseudo program
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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

SUBSCRIBE OUR CHANNEL

https://www.youtube.com/channel/lUCVFES8fAv4bvZsOmWu
WMIg30
JOIN WHATSAPP GROUP
https://chat.whatsapp.com/CbEPu7qgfeNV8v0dZd5yT8J



https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q

30.

31.

32.

33.

34,

VISIT ANY MORE SOLUTIONS

Vuanswer.com

What time does Merge Sort algorithm take in order to sort an
array of 'n'numbers?

a. 8(n)

b. © (log n)

c. © (n"2)

d. © (nlog n) Google Search
In Heap Sort 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

The definition of theta-notation relies on proving asymptotic bound.
a. One
b. Lower
c. Upper
d. Both lower & upper Page - 25

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. Thetalog2(n)
d. Theta nlog(n)

We can make recursive calls in Fibonacci Sequence.
a. Infinite
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
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 sweepline.

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, thenat each level, the comparison performed takes time:

a. It will take (log n).
b. It can not be predicted

c. Itwill 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 onaverage basis from
a. half of the input values
b. all possible random values Page - 50
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c. Pivot is input separately
d. values greater than 5
41. Selection algorithm takes theta ____
a. (n2)
b. (n)
c. log(n)
d. nlog(n)

Page - 37
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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 theminimum cost of Chain Matrix Multiplicationis __
a. Logn
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, 2)
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
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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

especiallywhen the distribution of values is highly skewed.

a. True
b. False Page — 34
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We do not need to mathematically prove that for comparison-based
sortingalgorithms always takes Omega nlog (n) time.
a. True Google & VU Tech (pg 46 not very clear)
b. False
The Omega-notation allows us to state only the asymptotic___bounds.
a. Middle
b. Lower Page 25
c. Upper
d. Both lower & upper
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

Radix sort performs sorting the numbers_____digit (s) at a time.
a. One Page-71
b. Two
c. Three
d. All
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
Consider three matrices X,Y,Z of dimensions 1x2, 2x3,3x4
respectively. Thenumber of multiplications of (XY) Z is:
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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,.....

a. True Page - 73
b. False
57. Heap sortis 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
optimizationproblems.
b. The knapsack problem belongs to the domain of optimization
problems. Page - 91
c. The Knapsack problem cannot be solved by using
dynamicprogramming
d. The knapsack problem is optimally solved by using brute
forcealgorithm.
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. Kis large
b. Kissmall Page - 57
c. K may be large or small
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d. None
61. We can multiply two matrices A and B only when they are compatible
whichmeans
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%200nly%20multiply%20two,an%20m%C3%97p%20ma
trix.)

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. Ateach stage google and wikipedia
c. Only for specific problems
d. At 4™ stage only
64. In Knapsack problem, the goal is to put items in the Knapsack such
that thevalue 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
forstorage.
a. Always
b. Permanently
c. Does not Page - 54
d. Sometime
66. Memoization is a part of Dynamic Programming Strategy.
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,
thenthe 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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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
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
In Fibonacci sequence, each term is calculated by previous
terms.

a. Subtracting, Two

b. Adding, Three

c. Adding, Two Page - 73

d. Multiplying, Two
Selection sort is not an in-place sorting algorithm.

a. True Page - 54

b. False
If there are 6 (n?) entries in edit distance matrix then the total running
time is:

a. 8 (n)

b. 6 (1)

c. 0 (n? Page — 84

d. 6 (n logn)
The only way to convert a string of i characters into the empty string is
with ideletions, represented as

a. E(0.) 5j
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b. E(i.)=1
c. E(0.)) =]
d. E (i.0)=I Page - 78
74. Dynamic programming formulation of the matrix chain multiplication
problemwill store the solutions of each sub problem in an

a. Array

b. Table Page - 86
c. Variable

d. class
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We can use the optimal substructure property to devise a
formulation of theedit distance problem.

a. Selective

b. Optimum

c. Iterative

d. Recursive Page - 78
Sorting is performed on the basis of

a. Computational resources

b. Asymptotic notation

c. Summation

d. Some key value of attribute page- 39
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
Radix sort is not a non-comparative integer sorting algorithm.
a. True Google Search
b. False
In the statement “output P[1].x, P[1].y”, the number of times elements
of P areaccessed is
a. 1l
b. 2 page 14
c. 3
d. 4
The main purpose of mathematical analysis is measuring the
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require

dby 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 witheach other
a. Average
b. Median P-34
c. Mode
d. Mean
82. The process of ends when you are left with such tiny pieces
remainingthat 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

perpositional 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
timecomplexity would be
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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(n?)  Asthe n"2 term has the largest contribution, the Big-O complexity is O(n"2)
b. O(n)
c. O(n+2)
d. O(nlog n)
89. Approach of solving geometric problems by sweeping a line across the
plane iscalled___ 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

inthe bag or not.

a. Use
b. Put Pg:91

c. Move
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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
d. Geometric Pg:37
95. A Random Access Machine (RAM)is an idealized machine withrandom
accessmemory.
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 itcould 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
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d. Last
99. The worst-case running time of Merge sortis __in order to sort an array
ofn elements.
a. O(log n)
b. O(n)
c. O(nlog 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 haveessentially 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. Pislarge

b. P issmall 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
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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
12thCentury.
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
greaterthan pivot element x.
a. Alp...r]
b. Alp...q-1]
c. Alq]
d. A[g+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
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c. Locality of reference
d. Executing an arithmetic instruction
112. The only way to convert an empty string into a sting of |
characters is bydoing j insertions, represented as ____
a. E(i,j)=1
b. E(1,0) = |
c. E(0,) =] page 78
d. E(1,))=]
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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
outpuit.
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
meansdominance 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 iscompared 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; ) =
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j+2)cout<<j;
a. 5times
b. 2 times
c. 3times
d. Otimes
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118. In merge sort algorithm, we split the array around the___index q.
a. Entrin
gb.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 4respectively. 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
alarge 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
decideto 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
andy

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
. Avoiding to sort all input data

b
c. Eliminating Rank of an element
d. Using Brute-force approach
126. Is one of the few problems, where provable lower bounds
exist onhow 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-planefrom____
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
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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
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. nitems page 34
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135. In the clique cover problem, for two vertices to be in the same

group, theymust be_____each other.
a. Apart from
b. Far from
c. Nearto
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(nlog n) page 40
137. Inin-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 andy __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
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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.
a. T(nk) page 34
b. IT(n/3)
c. N2
d. n/3
143. Continuation sort is suitable to sort the elements in range 1 to k.
a. Kis Large
b. Kis not known
c. K may be small or large
d. Kissmall page 54
144. Asymptotic growth rate of the function is taken over____case
runningtime. .
a. Best
b. Worst page 14
c. Average
d. Normal
145. The sieve technique is a special case, where the number of sub
problems isjust.
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
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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 ofthe points is done in increasing order of theircoordinates. .
a. X page 18

.Y
4
. X,

o O T

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
whencoded 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 andy 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
Cc. Insertion sort
d. Heap sort
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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. e (n)
b. e (n?) page 84
c. e (nt+2)
d. e (n + 100)
157. Which symbol is used for Omega notation?
a. (0O)
b. (©)
c. (Q)
d. (@)
158. Selection sortis 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
computeentries 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 bymathematically. 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
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 sortis 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. O(n*2 +n)
b. © (n*2) page 14
c. ©(8n"2)
d. ©(8n"2 + 2n)
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166. In the analysis of algorithms, plays an important role.
a. text
analysisb.
time
c. growth rate
d. money
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167. Ininductive 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 x g is multiply with matrix B of dimension g
x r,then dimension of resultant matrix is:
a. pxq
b. pxr page 84
C.gXxr
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d. rxp

172. Dynamic Programing algorithms often use some kind of____ to
storethe 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

o

d

. Linear search
. 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
ina

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(nlog n) (Page 49)
d. O(log n)
177. Sorting Algorithms having O running time are considered
to beslow 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. Inincreasing 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 themlater.

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{l}
b. p[l]
C. p<i>
d. p(i) page 13
181. While applying the Sieve technique to selection sort, how to choose
a pivotelement.
a. Through mean
b. Linear
c. Randomly page 35
d. Sequentially
182. Number of of the pseudo code are counted to measure the
runningtime.
a. Inputs
b. Outputs
c. Steps page 13
d. Pages
183. Developing a dynamic programming algorithm generally involves ___

separate steps.
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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
whosesolutions 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
knapsackKnapsack weight capacity = 50.

ltem Weight
Valuel 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.Xx <=(q.x
b. px<=g.xand p.y <=q.y page 17
C. py<=qy
d. p.x>=qg.xand 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
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196. In plane sweep approach of solving geometric problems, a__
Isswept 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
Upper bounds
Lower bounds Page - 25
Both upper and lower bounds
198. Is always based on divide and conquer strategy.
Bubble sort
Selection sort
Pigeon sort
d. Quick sort page 46
199. If a matrix has three rows and two columns, then dimensions of
matrix willbe:
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
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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
ispicked from array.
a. Output
b. Total
c. Input
d. Pivot page 35
203. Dynamic Programming approach is usually useful in solving
___problems.
a. Norma
b. Optimization google
c. Array
d. Loop
204. In recursive formulation of knapsack Problem:
V[0, j] = for j>=0
a. -1
b.0
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 ofcomputation 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

considereddifficult 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 thereverse 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 setespecially 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, thedominant (fastest growing) term is some constant

times
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a. n+l
b. n-1
c. n
d. n*n page 23
213. In addition to passing in the array itself to Merge Sort algorithm,
we willpass 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 anyother 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. Kto n where nis large
b. 1to k where kis small (P-57)
c. Kto n where k is small
d. k to n where n is small
216. Insertion sort is an efficient algorithm for sorting a number
ofelements
a. Large P-39
b. Small
c. Extra large
d. Medium
217. If the indices passed to merge sort algorithm are then this
meansthat 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, iscalled__problem.
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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 _
__timecomplexity.

a. Linear Wikipedia
b. Constant
c. Average
d. Exponential
220. Inthe case of analysis does not depend upon on the

distributionof 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 ofthe 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
millionelements?
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Bubble sort

Insert sort

Merge sort

Quick sort

Ridx Sort page 71

® 000w
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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. Lessthan 5
228. In Heap Sort algorithm. Heapify procedure is in nature.
a. Recursive
b. Non-Recursive page 43
c. Fast
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d. Slow
229. When matrix A of 5x 3 is multiplied with matrix B of 3 x 4 then the
numberof multiplications required will be___.
a. 15
b. 12
c. 3
6d.
60

SUBSCRIBE OUR CHANNEL

https://www.youtube.com/channel/UCvVES8fAv4bvZsOm\Wu
WMIg30

JOIN WHATSAPP GROUP
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J



https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q

VISIT ANY MORE SOLUTIONS

Vuanswer.com

230. n algorithm is said to be correct if for every instance, it halts
withthe 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
themultiplication 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
willbe muchxxxxxxxthe n term and will dominate the running time.
a. fg(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. nlog (n)
d. n2log
(n)
234. In Heap Sort algorithm, the maximum levels an element can move
upward is
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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
gc. 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
resultc. We call heapify procedure
d. Nothing happens
238. Which process is used for avoiding unnecessary repetitions and
lookingthem 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
anarray of n element.
a. O(n log n) page 49
b. O(n)
c. O(n?)
d. O(log n)
240. Boolean operation is a operation on an idealized RAM
model ofcomputation.
a. Starting
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b. Basic page 10
c. Advance
d. Normal

SUBSCRIBE OUR CHANNEL

https://www.youtube.com/channel/UCvVES8fAv4bvZsOm\Wu
WMIg30

JOIN WHATSAPP GROUP
https://chat.whatsapp.com/CbEPu7qfeNV8v0dZd5yT8J



https://www.vuanswer.com/
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q
https://www.youtube.com/channel/UCvFS8fAv4bvZsOmWuWMIg3Q

VISIT ANY MORE SOLUTIONS

Vuanswer.com

241. In chain matrix multiplication, if there are n items, there are_____
waysin which outer most pair of parentheses can placed.
a. n"2
b. 2n
c. n+l
d. n-1 page 85
242. The number of nodes in a complete binary tree of
height his:a. 2* (h+1) - 1
b. 22(h+1) -1 page 40
c. 2* (h+1)
d. (h+1)"2) -1
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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?

» O(log n) (Page 43)
» O(n logn)

» O(n’ log n)

» O(log” n)
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CQuiestion No : 1 of 26 Marks: 1 (Budgeted Time 1 Iin)

Al-Ehwanzrmi’s work wag written 1 a book tifled

Answer | Please select your correct option )

al Kitab al-mulchatasar fi hisab al-jabrwa’l-mugabalah
~

Caleulation by Comgletion

al Eitab:

al-jabrwa’ l-mugabalah

Weide By: WNeigear Siddhu




CQuiestion No : 2 of 26 Marks: 1 (Budgeted Time 1 Iin)

4 #1547 +11n
: ‘

What 1s the asymptotic growth of

Answer | Please select your correct option )

|2

b..

4;g3+15;§’.+11n]

8 (42" +15%" +11n)

= 8154 \/

Weide By: WNeigear Siddhu




CQuiestion No - 3 of 26 Marks: 1 (Budgeted Time 1 Min)

The reascn for mtroducing Sieve Techraque algorithin is that it illustrates a very mnportant special cages of,

Answer { Please select your correct option )

divide-and-congusy

C \/

decrease and conguer

greedy nature

Z-dimenston Mamma

Weide By: WNealgeir Siddhu




Cliiestion Mo : 4 af 26

Marks: 1 (Budgeted Time 1 Lin)

Strictly increasing arravs are

trput for quick sod

Answer | Please select your correct option |

The waorst-case
T V"
The best-case
-
Average case
[
Mone of the owven
-~
heade By: Neaagar Siddhu




CQuiestion No - 5 of 26 Marks: 1 (Budgeted Time 1 Min)

The runring time of quick sort depends heamly on the selection of

Answer { Please select your correct option )

Eecuired Output
o
Input and ontput
A
Fivot
2 \/
Input data only
~
ede By: WNeigear Siddhu




CQuiestion No : 6 of 26 Marks: 1 (Budgeted Time 1 Iin)

Tnick sort 1s based on dimde and conquer paradigm In the Combine step of divide and conguer process

Answer | Please select your correct option )

Mo work is needed to combine the sub-arrays. the array is alteady soried
-

Werk 13 nesded to combine the sub-arrays, the array 15 not already sorted

Merging the Arrays

Dividing the arrays




Cliestion Mo = 7 of 26

Marks: 1 (Budgeted Time 1 Lin)

In m-place sorting algonthnr s one that uses ne

arrays for storage.

Answer | Please select your correct option |

o dimensienal
~
three dimensional
o
wdimensional
[
additiorial
: <=
hade By: Neaagear Siddhu




CQuiestion No : 8 of 26 Marks: 1 (Budgeted Time 1 Min)

Bubble sortand msertion sort can be triplemented as stable algorithms but can not be.

Answer { Please select your correct option )

selection sort

c correct answer solve
by hadi

bubble sort
r

merge sort
s

stable sort
~

eade By: Neaagear Siddhu




Quiestion No - 9 of 26 Marks: 1 (Budgeted Time 1 Iin)

Catalan number is gwen by the formula

Answer | Please select your correct option )

(2) correct answer solva
r [C)= ”_‘_1\” | by hadi
fa A
, 1 [2x
C C(n):—_l
7 \?3 J
N T 5
c|Chy=—1I| .
a+1| 2x
\ ’
_ A
c | Cl)= 1|22
t -
\ =
ede By: WNeigear Siddhu




CQuiestion No : 10 of 25 Marks: 1 (Budgeted Time 1 Min)

Wenan find the product A 2 B of matnices & and B, only if they are compatible which means,

Answer { Please select your correct option )

No of Columns of A must be squal to o of Eows of B
~

o of Columms of A must be equal to 1o of Columns of B

o of Rows of & must be equal to No of Rows of B ;0';9‘;‘ answer solve
cC y hadl

Order of A must be equal to ordet of B

Weide By: WNeigear Siddhu




Quiestion No = 11 of 25 Marks: 1 (Budgeted Time 1 Iin)

Mattiz — Chath — Order 15 than the exponential tire method of ermmerating all possible parenthesizations and checling sach one

Answer | Please select your correct aption )

Much more efficient
~
Only fractional efficient
s
Worst
=
Too slow
~
Weade By: WNeagear Siddhu




CQuiestion No : 12 of 25 Marks: 1 (Budgeted Time 1 Min)

Tirre complesty of chain matriz riultiplication1s ® (i) and space complesity i

Answer { Please select your correct option )

@ (n?), correct answer solye
A by hadi
@ @)
pe
® (nlogn)
A
© (logn)
~
ede By: WNeigear Siddhu




Cuiestion No : 13 of 26

Marks: 1 (Budgeted Time 1 Min)

The Enapsack problem belengs to the domain of

Answer { Please select your correct option )

Optinization
=

correct answer solve
by had

P Complete

Linear Solutton

Sortng

Weide By: WNeigear Siddhu




Quiestion No : 14 of 28 Marks: 1 (Budgeted Time 1 Min)

The recurrence relation of Tower of Hanes 1s gwen below

T = {1 ifa=l

2T(n=1)+1 g >l
In order to move a towet of 4 rings from onepeg to another, how many nng moves are required?

Answer | Please select your correct aption )

'S e
I
= 12
r' =
Wede By: Weagaar Siddhu




Quiestion No : 15 of 25 Marks: 1 (Budgeted Time 1 Min)

Which type of thstructions Random Access Machine (RAM) can sxecute? Choose hest answer

Answer { Please select your correct option )

Algebraic and logic
~

Geometnic and arithrrietc

Anthmetic and logie correct answer solve
C by hadi

Paralle]l anid recurswe

Weide By: WNeigear Siddhu




CQuiestion No : 15 of 25 Marks: 1 (Budgeted Time 1 Min)

Algerithm’s essential slements are

Answer { Please select your correct option )

Step wise solation
-
Stepwise solution and finite titre:
r
Step wize solution firate mnputs correct answer solve
cC by hadi
Stepwasze approach v which tune and memory does not matter.
~
eade By: Neaagear Siddhu




Cuiestion No : 17 of 26

Marks: 1 (Budgeted Time 1 Min)

Which one 15 the correct conversion of the given algenthm té sigma notation?

MAXIMA(Int , Poind PlT...nlj
| fori— JTton

2 do mdaximal — true
“ P 1« . I

Answer { Please select your correct option )

]

'S 24?3 +4
=1

4 - lve
A3 + 2 carrect answer so
Q ; by hadl
b
cC 24?1‘4‘ 21
=l
x
| D22
=l

Weide By: WNeigear Siddhu




CQuiestion No : 18 of 25 Marks: 1 (Budgeted Time 1 Min)

Which of the following 15 calculated with Big Theta notatien?

Answer { Please select your correct option )

Lower bounds
~

Upper bounds correct answer solve
C by hadl

Both upper and lower bound

Mednm bounds

Weide By: WNeigear Siddhu




CQuiestion No : 19 of 25 Marks: 1 (Budgeted Time 1 Min)

Suppose we have an algorithr that carties out M2 operations for an input of size 1. Lét us say that a computer takes 1 microsecond (1/1000000 second) to carry out cne eperation How leng does the
algonthm mn for an mput of stze 30007

Answer { Please select your correct option )

90 seconds

~
9 seconds
- correct answer solve
by hadi
0.9 seconds
-

0.09 seconds

Weide By: WNeigear Siddhu




Quiestion No : 20 of 28 Marks: 1 (Budgeted Time 1 Min)

Which one 15 the best algenthm from the following with respect to running timie?

Answer { Please select your correct option )

et
- '9('.”2) correct answer solve
by hadi
~ | Btelogn)
- &)
Weide By: WNeigear Siddhu




lQuestion Mo : 1 of 26

Marks: 1 (Budgeted Time 1 Min)

Unlike programs, algerithms to be understood primarily by

atidl

Answer | Please select your correct option )

c

Machines, not peapls

Mathermiatical expressiens, not algebraic expressions

FProgrammers, not machines

correct answer sofve
by hadi

RAM, not prograrmmer

Weade By: Wagar Siddhu



lQue;nlon No : 2 of 26

Marks: 1 (Budgeted Time 1 Min)

Recurrsnces are useful for analyzing

Answer | Please select your correct option )

Eecurgive Algorithims
-~ correctanswer solve
by hadi
Sirple Algorithms
s
Farallel Alzonthms
=
Paralle]l Algorithms & Recursive Algonthms
C -
Meade By: Wagear Siddhu



lQuiestion No : 3 of 26 Marks: 1 (Budgeted Time 1 Min)

Dinde-and-conguer invalves breaking the probler ity a small mimber of

Answer | Please select your correct option )

pivot
-
(~ Sub problems correct answer soive

by hadl

Selection:
A

Siewve
s -

Meade By: Wagear Siddhu



lQue;nlon No : 4 of 26

Marks: 1 (Budgeted Time 1 Min)

In which erder we can sort?

Answer | Please select your correct option )

c

increasing order or decreasing order

correct answer solve

by hadi

both at the same tire:

mereasing order only

decreasing order only

Weade By: Wagar Siddhu



lQuiestion No : 5 of 26 Marks: 1 (Budgeted Time 1 Min)

Comparison based sorting algorithms can not run faster than

Answer | Please select your correct option )

e @alogs corract answer solve
by hadi

O (nlog 1)
-

Q ()
-

O (o
= -

Meade By: Wagear Siddhu



lQuiestion No :  of 26

Marks: 1 (Budgeted Time 1 Min)

In Onuck sort, we don’t have the contral over the sizes of recursive calls

Answer | Please select your correct option )

c

True

corractanswer solve
by hadi

False

Less mformatton to decide

Either true or false

Weade By: Wagar Siddhu



lQuestion No : 7 of 26

Marks: 1 (Budgeted Time 1 Min)

Whao mvented Chick sort procedure?

Answer | Please select your correct option )

Hoare correct answer solve
C by hadi
Sedgewick
s
Mellroy
=
Coreman
s -
Meade By: Wagear Siddhu



lQuiestion No : & of 26

Marks: 1 (Budgeted Time 1 Min)

Connting sort assurmes that the numbers to be sorted are in the range 1 to k, whers k is

Answer | Please select your correct option )

Srrall
'S correct answer solve
by hadi
Large
I
Mo restetton on k
-
None of these
r -
ade By: Weagear Siddhu



Quiestion Mo : @ of 26

Marks: 1 (Budgeted Time 1 Min)

Ifthere are © (n*) entries in edit distance matrs then the total nmning time 13

Answer | Please select your correct option )

c

@ (1)

® ()

& (0*) correct answer solve
by hadi

& (n)

© (nlogn)

Weade By: Wagar Siddhu



Cuiestion No = 10 of 28 Marks: 1 (Budgeted Time 1 Min)

When a recursive algenthm revistts the same problem over and over agath, we say that the optimization problem has sub-problems.

Answer | Please select your correct option )

- Overlapping W
Oyer coshng.
s
Optirized
=
None of these ..
(- = -
WMeade By: Wagar Siddha



lQuiestion No : 11 of 75

Marks: 1 (Budgeted Time 1 Min)

A p = qmatriz & can be miultiplied with'a q % r matriz B. The result will be ap * rmatrix © In particular, for 1 <1€pand 1 €527,

Answer | Please select your correct option )

c

cliil= . Al K18k, /]

&=l

q
ci = >, AkEE, J]
=

Eiji= S ARELLH

k=1

None of these

Weade By: Wagar Siddhu



lQuestion No : 12 of 78

Marks: 1 (Budgeted Time 1 Min)

Wecan find the product A 2 B of matnces & and B, only if they are compatible which means,

Answer | Please select your correct option )

No of Columns of & must be squal to Wo of Eows of B
~

o of Columms of A must be equal to 1o of Columns of B

o of Rows of & must be equal to No of Rows of B

correct answer solve
by hadi

Order of A must be equal to ordet of B

Weade By: Wagar Siddhu



lQuestion No : 13 of 78

Marks: 1 (Budgeted Time 1 Min)

Tirre complesty of chain matriz multiphication 1 & (n?) and space ¢omplesty 15

Answer | Please select your correct option )

c

@ (n%) carrect answer solve
by hadi

@ (n®)

® (nlogn)

@ (logn)

Weade By: Wagar Siddhu



lQuiestion No : 14 of 75

Marks: 1 (Budgeted Time 1 Min)

Computational model of sequenhal RAM 1s:

Answer | Please select your correct option )

c

Paralle] machines may be expensive to model and have more computational power than saquential B AN

Computational power of sequenhal RAM 1= sarre ag that of parallel machines only titre efficiency is achieved with paralle] machines

Both first and second options are true for the statement

Less powerfil computational wise than parallel machmes

correct arnswer solve

by hadi

Weade By: Wagar Siddhu



lQuiestion No : 15 of 75

Marks: 1 (Budgeted Time 1 Min)

The warst case running time of the-algorithm given below s,

MAXIMAItnt n, Pomnt P|1...n/)
| fori1— lton

2 do maximal — true
- o 4/]

- N T .

Answer | Please select your correct option )

_[e6
c @[&-%
A -@‘(”2) carrect answer solve
by hadi
- 8{2x1g6)
Meade By: Wagear Siddhu



i 1

if it 11&PHLx < Phlxi& Phily < phly)

lQuiestion No : 15 of 28 Marks: 1 (Budgeted Time 1 Min)
| fori1 = lton
2 do mdximal « true
3 fory+ lton -
4 do

Answer | Please select your correct option )

c

8(x")
i
2] [ %s
a(xn*) correct answer solve
by hadi
B(2xlg€)

Weade By: Wagar Siddhu



lQuiestion No : 15 of 28 Marks: 1 (Budgeted Time 1 Min)
3 for)—Twn I =
4 do
5 if (i = i1&iPli)x < Plilx & Plily < Plily | [ G
6 then maximal « false break
7 if maximal A

Answer | Please select your correct option )

c

a(s®)
gf
& [ ne
@( ”;) correct answer solve
by hadi
8{2x1g6)

Weade By: Wagar Siddhu



lQuiestion No : 15 of 28 Marks: 1 (Budgeted Time 1 Min)

5 if (b = 11&IPIx < Phix1&IPhly < P‘i?.yo_ =
6 then maxvimal «— false break
7 if maximal

8 then output Plil.x, Pli].y _

Answer | Please select your correct option )

[t
c| 8 [ &-%
= a{»’) correct answer solve
by hadi
- 8{2x1g6) -
| Meade By: Weagar Siddhy



lQuiestion No : 16 of 75

Marks: 1 (Budgeted Time 1 Min)

In Sieve Techmague, we know

Answer | Please select your correct option )

ftermn of ineterst
-

Oreler of [tams

complexity of items

All items are of Ineterst

correct-answer solve
by hadi

eade By: Wagar Siddhuy



lQuiestion No : 17 of 78

Marks: 1 (Budgeted Time 1 Min)

In Random access machite, mstructions are-executsd

Answer | Please select your correct option )

c

five at a time

wfirdte nstructiens at a time

one-by-one

correct answer solve
by hadi

parallel

Weade By: Wagar Siddhu



lQuiestion No : 18 of 78

Marks: 1 (Budgeted Time 1 Min)

Which type of thstructions Random Access Machine (RAM) can sxecute? Choose hest answer

Answer | Please select your correct option )

Algebraic and logic
~

Geometnic and arithrrietic

Anthmetic and logie

correct answer solve
by hadi

Paralle]l anid recurswe

Weade By: Wagar Siddhu



lQuestion No : 19 of 78

Marks: 1 (Budgeted Time 1 Min)

Which of the follownng 15 calculated with Big O notatian?

Answer | Please select your correct option )

Medium bounds
~

Lower bounds
s
= [Hgpardountls correct answer solve

by hadi

Both upper and lower bound

r -
Weade By: Wagar Siddhu



Quiestion No : 20 of 28 Marks: 1 (Budgeted Time 1 Lin)

Which of the Eellowing fanctions grows fastest az ngets larger?

Answer | Please select your correct option |

#l0om
r‘

ki

.?33 EQII.

hade By: Wagar Siddhu



- Y

Question No : 1 0f 26

Marks: 1 (Budgeted Time 1 Min)

Al-Ehwarizmi’s work was wntten i a boolk titled

Answer ( Please select your correct option )

al Kitab al-mukhatasar fi hisab al-jabrwa’l-mugabalah
~

correct answer solve

by hadi

Caleulation by Completion

al Kitab

algabrwa’l-mugabalah

Weade By: Wagar Siddhay



- Y

Question No : 2 of 26

Marks: 1 (Budgeted Time 1 Min)

Unhke programs, algonthms to be understood primanly by

and.

Answer ( Please select your correct option )

Mactunes, not people
~

Mathematical expressions, not algebraic expressions

Programmers, not machines

correct answer solve-
by hadi

RAM not programmer

Weade By: Wagar Siddhay



- Y

Question Mo : 3 of 26

Marks: 1 (Budgeted Time 1 Min)

Which formula 1s used for caleulating worst case running time 7

Answer ( Please select your correct option )

(\

Dworst(n) = maz;., T(L)

correct answer solve
by hadi

Tworst(x) = matiy  T(I)

TBearst(n) = mias 5 T(#)

Thwarst () = w8 n, TG2)

Weade By: Wagar Siddhay



- 1

Question No : 4 of 26

Marks: 1 (Budgeted Time 1 Min)

Analysis of Selection algonthm ends up with,

page 37

Answer ( Please select your correct aption )

- o) correct answer solve
by hadi

@1/ 1+n)
X

@in/2)
-

®(tn/ 2) +1)
(. -

Meade By: WBagar Siddhu



- B3

Question No : 5 of 26 Marks: 1 (Budgeted Time 1 Min)

A (an) is a left-complete binary tree that conforms to the sizap order

p 40

Answer ( Please select your correct option )

heap
-~ correct answer solve
by hadi
binary tree:
c
bmary search tree
r
array
=

Wade By: WBagar Siddhu



- Y

Question No : § of 26

Marks: 1 (Budgeted Time 1 Min)

Principal operation for maititaining the heap property is called heapify, it is also called.

pa3

Answer ( Please select your correct option )

-~ S dowen correct answer solve
by hadi

sifting up
C

sifhing left
(o
- siffting right

Weade By: WBagar Siddhu



- g

Question No : 7 of 26 Marks: 1 (Budgeted Time 1 fMin)

What 15 common between Bubble sort, Insertion sort, Selection sort, Gick sort, and Heap sort?

Answer ( Please select your correct option )

Allare m-plate algorithms cOrrect answer solve
£ by hadi
All are stable algonthms
X
None of these
(‘
c -
Weade By: WBagar Siddhu



- 1

Question No : 8 of 26

Marks: 1 (Budgeted Time 1 Min)

When primary memory storage is at-a premmum, a (an)

algonthm may be preferable,

Answer ( Please select your correct aption )

In-place
-
Stable
~
External storage
c correct answer solve-
by hadi
Wong of these
(. -
Meade By: Wagar Siddhy



- Y

Question No : 9 of 26

Marks: 1 (Budgeted Time 1 Min)

If there are @ (n?) entries n edit distance matrix then the total running time 15

Answer ( Please select your correct option )

@ (1)
e
@ (a?) correct answer Solve
C by hadi
@ (n)
c
® (nlogn)
= -
Weade By: WBagar Siddhu



- B3

Question No : 10 of 26 Marks: 1 (Budgeted Time 1 Min)

Catalan number 15 given by the formula

Answer ( Please select your correct option )

1 7_2?"
- |Chy=—: , correct answer solve
a1 (2 ) by hadi
!2 A
e |e@=—|
71 2
v r” 3
b C,(n)=”+1 24
\ /
C(n) L[]
> = ‘= —T ; -
n=1{24, Weade By: Wagar Siddhu



- Y

Question No : 11 of 26

Marks: 1 (Budgeted Time 1 Min)

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

Answer ( Please select your correct option )

We do not know the optimum k
~

correct answer solve
by hadi

We use donde and conguer for sorting only

We can-easly perform it n linear time

Size of data 1s not given

Weade By: Wagar Siddhay



- Y

Question No : 12 of 26

Marks: 1 (Budgeted Time 1 Min)

We-can find the product A % B of matnces A and B, only f they are compatible which means,

Answer ( Please select your correct option )

o of Columns of & must be equal to Mo of Rows of B
~

No of Columns of A must be squal to Blo of Columns of B

Mo of Eows of A must be equal to Wo of Rows of B

correct answer salve
by hadi

Order of & muat be equal to order of B

Weade By: Wagar Siddhay



- B3

Question No : 13 of 26 Marks: 1 (Budgeted Time 1 Min)

Time-complesity of chain matrix multiplication 15 & (n*) and space complexity is

Answer ( Please select your correct option )

I ol correct answer solve
by hadi

® (*)
C

@ (nlogn)
C

® (log n)
c -

Weade By: WBagar Siddhu



. Y

Question No : 14 of 26

Marks: 1 (Budgeted Time 1 Min)

MAXIMA(INE n, Point P[1...nl)
| fori— lton

2 do maximal & true
- ” ' tisa EE=m——

The werst case running time of the-algorithm gven below 15,

Answer ( Please select your correct option )

_[ew
o @[M%
8{n’) correct answer solve
(o by hadi
. | Benizs) -
Weade By: WBagar Siddhu



- 1

Question No : 14 of 26

Marks: 1 (Budgeted Time 1 Min)

MAXIMA(Int n, Point Pl1...n])
| fori—=1lton

2 do maximal « true

3

fori1— lton -

4 do

Answer ( Please select your correct option )

—hee
& @(n.,)
c|B [nz‘i
. &{n") ar g .
eady submit,,,,.correct
answer solve by hadi
B(2nlg6)

c -

Meade By: Wagear Siddhu



33

Question No : 14 of 26 Marks: 1 (Budgeted Time 1 Min)

3 fori— Twn -
4 do

5 if (1= i) &(Plilx < Plilxi&Phily < Plily) [ R

6 then maximal « false break

7 if maxunal :

Answer ( Please select your correct option )

)
& @[n.,)
c 1’59[72‘%3
AN correct answer solve
- B{x") by hadi...already
submit
- B(2nlg6)
| Meade By: Wagear Siddhu



. 1

Question No : 14 of 26

Marks: 1 (Budgeted Time 1 flin)

v /)

if (1 F11&(Pl)x < Pl & Phly
then maximal « false break
if maximal

then output Plil.x, Py -

~Plily )

Answer ( Please select your correct option )

(\

8 (n‘.’.)
.2;_?4_
=1 07X
8{#*) correct answer solve
by hadi....already
submit
&(2nlz6)

Wade By: WBagar Siddhu



- g

Question Mo : 15 of 26 Marks: 1 (Budgeted Time 1 fMin)

In Sieve Techmeue, we know

; : " i in finding
a single item from a larger set of n items| We hich item is of interest.

repeat
Answer ( Please select your correct option )
ftem of ineterst 7
&
Order of items
o
’/
complexity of Items
l
L
All items are of ineterst correct answer solve
€ by hadi -
| Weade By: WBagar Siddhu



- Y

Question No : 16 of 26

Marks: 1 (Budgeted Time 1 Min)

In Random access machine, mstructions are-executed

Answer ( Please select your correct option )

five at a time
~

infinte instructions at a time

I
one-by-one -
o correct answer solve
by hadi
parallel
e

Weade By: Wagar Siddhu



- Y

Question No : 17 of 26

Marks: 1 (Budgeted Time 1 Min)

Which of the following 15 caleulated with Big Theta notation?

Answer ( Please select your correct option )

Lower bounds
~
TTpper bounds correct answer salve
c by hadi
Bothupper and lower bound
(‘
Medum bounds
( R
Weade By: WBagar Siddhu



- B3

Question No : 18 of 26 Marks: 1 (Budgeted Time 1 Min)

algorithin run for an mput oF size 30007

Answer ( Please select your correct option )

G0 seconds
~
~ 4 seconds correct answer solve

by hadi

(.9 seconds
C

0.0% seconds
(~ -

Weade By: WBagar Siddhu



- Y

Question No : 19 of 26

Marks: 1 (Budgeted Time 1 Min)

Which one 15 the best algerithm from the followang with respect to running tire ?

Answer ( Please select your correct option )

- |8

r &(x?) ;;rrl:;c;ianswer solve

- B (nlogn)

_|8le) i
Weade By: WBagar Siddhu



- Y

Question No : 20 of 26

Marks: 1 (Budgeted Time 1 Min)

Which of the following 15 true?

Answer ( Please select your correct option )

The worst case time complezity of'the quick sort 1s Nloght
~

The best case time complexity of the merge sort 15 loghf

‘The worst case tme complexity of the selection sort 18 172

correct answer solve
by hadi

The worst case tme complesaty of the merge sort 15 1o ghT

Weade By: Wagar Siddhay
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[Question No : 1 of 26

Marks: 1 (Budgeted Time 1 Win)

The word Algerithm comes from the name of the Muslim author

-

Answer { Please select your correct option )

Abu T a'f‘a'r Mohﬁmmad lbn Musaal—Khowarimn ar Al—KhWanzzm COrrect answer SOlVe -
e by hadi

Elwarizm =
c

Eheva =
c

Tzbekigtan o
c
Start Time. 537 AM i

O« <« [ »¥w @

1 e N ocat nkranet [7a = [ teo%
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[Question No : 2 of 26

Marks: 1 (Budgeted Time 1 Win)

A-Khwanzmi’'s work was wrtten in a book titled

-

Answer { Please select your correct option )

-

al Kitab al-mukhatasar i hisab al-jabriva’l-mugabalah T h——

by hadi
Caltulation by Completion -~
al Kitab =
alqabrwa'l-mugatialah =

Start Time: 537 AM

K O« »w o

2l

1 e N ocat nkranet [7a = [ teo%
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!ﬂu@bn‘ No:3 0f26

Marks: 1 (Budgeted Time 1 Min)

15 a-graphical representation of an algorithrm

-

2l

Answer { Please select your correct option )

-

& notation =
Flowchart ) =
carrect answer solve
by hadi
Agymptotie notation -

Start Time: 537 AM

‘w
=

O« »w o

1 e N ocat nkranet [7a = [ teo%
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[Question No : 4 of 26

Marks: 1 (Budgeted Time 1 Min)

What 15 the asytrptotic grawit of »n* 7

dn+150+11n
—_ 7

-

Answer { Please select your correct option )

-

®(4g+15n+11n] -
15
o ni +n'+l :
2 BT
_8'(}:3) correct answer solve =
' by hadi
() =

Start Time: 537 AM

I @ k. ';4 l > “ Mo

2l

1 e N ocat nkranet [7a = [ teo%
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[Question No : 5 of 26

Marks: 1 (Budgeted Time 1 Win)

Recurrences are usefil for analyzing

-

Answer { Please select your correct option )

-

Hpcuvsive. Aloonis correct answer solye

by hadi
Simple. Algorithms =
Parallel Algorithms =
Paralle] Algonthms & Recursive Algonthms -

Start Time: 537 AM

= DK

2l

1 e N ocat nkranet [7a = [ teo%
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[Question No : 6 of 26

Marks: 1 (Budgeted Time 1 Win)

The sieve technigue iz a special case, where the number of sub problems is st

-

Answer { Please select your correct option )

-

5- -

tnany -

1 =
correct answer solve

Tar bhads +

e’ Y

v.

Start Time: 537 AM

(I i § @ | ';4 Il > “ | B

2l

1 e N ocat nkranet P~ TR % -
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E
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[Question No : 7 of 26

Marks: 1 (Budgeted Time 1 Win) ]

What 12 the total itne to heapify?

-

Answer { Please select your correct option )

-

Ollog 1) gorrhec:;j answer scive =

Yy na v
Ofnlogn) >
O? log 1) :
O(log n) :

Start Time: 537 AM

E |—F ' [T -
= O« »w g

2l

1 e N ocat nkranet [7a = [ teo%
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[Question No : 8 of 26

Marks: 1 (Budgeted Time 1 Min)

Companson based sorting algorithms can not run faster than

-

2l

Answer { Please select your correct option )

S (nlogn)
p=

correct answer solve
by hadi v

O (nlogmn) =
Q (0 =
O @) -

Start Time: 537 AM

E—0 O« »w o

1 e N ocat nkranet [7a = [ teo%
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[Question No : 3 of 26

Marks: 1 (Budgeted Time 1 Hin)

Bl

After partihoning atray n Quick sort, prvot s placed mn-a posttion such that

-

2l

Answer { Please select your correct option )

A

Walies smaller than pivot are n left and larger than pivet are on right s
~

Values larger than pivot are on left and smaller than pivet are on right =
c correct angwer solve

by hadi

Prvot 15 the first element of array ~
e

Pivat 13 the last element of array -
e
Start Time. 537 AM

O« »w o

:I
[P - [ Ao - E
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[Question No : 10 of 26

Marks: 1 (Budgeted Time 1 Hin)

Bl

The running hme of quick sort depends heawly on the selection of

-

2l

Answer { Please select your correct option )

Required Output T
~
Ihput and output =
P
Prvot =
C correct answer solve
bv hadi %
Input data only =
e

Start Time: 537 AM

10|

O« »w o

:I
[P - [ Ao - E
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Question No : 11 of 26
Memomzation 13 a process -

Answer { Please select your correct option )

To aveid unnecessary repetitions by wntimg down the results of recursive calls and looking them agatn if needed later T — =
‘ by hadi

To-avord repeated data by wnting down the results of mput array and looking them again if needed later. =
=

None of these =
-

All sptions are correct =
P

Start Time. 537 AM in :] p — i_ = | al = ; \
60:00 [ O« » W o |-

Time Lefi
paper, 3spx 1T e N Laeatintoanst 7 - Rl -
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[Question No : 12 of 26 Marks: 1 (Budgeted Time 1 Min) =)

-

A problem exhibits if an optimal selution to the problem containg within it optimal solution to sub-problems.

Answer { Please select your correct option |

Optimal structure correct answer solve

S by Hadi

Efficient struchare.

Tneffictent struchire

Tnknawn behavor

Start Time_5 37 AM 12 | i , ' o S
AT 2= - 1" E | | I

>

Vs

2l

1 i N oeat intranet [P = [Fiae%
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[Question No : 13 of 26

Marks: 1 (Budgeted Time 1 Win)

Ap x gmatrx & can be multiphed with a g % r matris B The result will be a p * rmatrix . There are (p . 1) total efitries in C and each takes 1o compute.

-

Answer { Please select your correct option )

O (g) correct answer salve =
~ by hadi

O (1) -~
A

O (n?) =
-

O @), =
s
Start Time. 537 AM

13 | il | |
S - @ a « ’bl | (I

2l
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[Question No : 14 of 26

Marks: 1 (Budgeted Time 1 Hin)

Bl

Catalan number 15 given by the formula

-

Answer { Please select your correct option )

{ ' -
| Cmy= /e N correct.answer,solve
atlla by hadi
- A -
v 2%
c C(n)=,i
n=1|»
\ J :
f .\ -
e |ew=—|"
pr | 2x
\ 7 “
1 (2 =
o |Cl)=——o/].
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[Question No : 15 of 26 Marks: 1 (Budgeted Time 1 Min) (=]
For (Chan Matriz Multiplication we can not use drnds and conguer approach because, =
Answer ( Please select your correct option )
Wee do not know the eptimum ¥ correct answer solve -
~ by hadi
We use dmds and conguer for sorting only —
P
We can easly perform i in lnear time -
e
Size of data 18 not gven W
e
Start Time. 537 AM
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[Question No : 16 of 26

Marks: 1 (Budgeted Time 1 Hin)

Bl

Titrie- complesaty of chain matrix multiplication 15 ® (n¥) and space complexity is

-

2l

Answer { Please select your correct option )

-

® (%) correct answer solve :
by hadi

8 (%) =

® (nlogn) =

® logn) =

Start Time: 537 AM
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Marks: 1 (Budgeted Time 1 Min)

8 YU Examination System (CLIENT) YUTES 8,5 bt Fall.o
Question No : 17 of 26

Computational model of sequential RAM is:

Answer { Please select your correct option )

Parallel machines may be expensive to model and have more computatonal power than sequential RAN =
r
Computahonal power of sequential RAM 15 same-as that of parallel machines only time efficiency is-achieved with parallel machines ~
P
Both first and second options are true for the statement l
.
¢ | Less powerfil computational wise than parallel machmes correct answer solve
by hadi ‘
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[Question No : 18 of 26

Marks: 1 (Budgeted Time 1 Win)

What 15 the correct order of operations in merge sort?

-

2l

Answer { Please select your correct option )

Conguer = Divide = Cornbine =
~

Divide DT onguer = Combine correct answer solve ~
: by hadi

Conguer = Divde = Split =
e

Split = Concuer = Destroy =~
e
Start Time. 537 AM
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[Question No : 19 of 26

Marks: 1 (Budgeted Time 1 Hin)

Bl

What 15 the average-case time for merge sort to sott an array of n elements?

-

2l

Answer { Please select your correct option )

Ollog 1) -
~

Oin) -
P

Oin logn) correct answer solve =
e by hadi

Of?) =
e

Start Time: 537 AM
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[Question No : 20 of 26

Marks: 1 (Budgeted Time 1 Win)

What iz the solution to the recursence T(2) = Ta/2Ha, (1) =17

-

Answer { Please select your correct option )

-

Ologn) =

O0r) correct answer solve -~
by hadi

Olnlogn) =

o) o

Start Time: 537 AM
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|Question No': 1 of 26 ) Marks: 1 (Budgeted Time 1 Min)  [=)] -l
We analyze an algonthm to check -
Answer | Please select your correct option )
whether such an algenthr exists or not =
pe
1ts runnng hime -
c correct answer salve
by hadi .
it 15 a correct algonthm or not -
~
it will run on machine or not =
pa
Start Time_5.51 AM Tl = V-
60:00 K —= @ M« > @ |-
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|Question No': 2 of 26 ) Marks: 1 (Budgeted Time 1 Min)  [=)] -l
‘ i . =
What 15 the asymptotic growth ¢f +—5-7

2 <

Answer | Please select your correct option )

] |

&
- =
gls
|=[s)
= @(”2) correct answer solve .
by hadi

8 -
[
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|Question No = 3 of 26

Marks: 1 (Budgeted Time 1 Min) (3]

What will be-result of the Following recurrence relation?
4 Fa=1

Tlny=1 . . P R
Tl 9+ 30" 1f wis divisble by s

Then T(5) 15

Al

Answer | Please select your correct option )

25 =
&

75 correct ariswer solve -
2 by hadi

79 =
-

70 =
(.
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[Question No= 4 of 26 i Marks: 1 (Budgeted Time 1 Min) (3 -l
Drnde-and-concuer mvolves breaking the problem into a small number of =
Answer ( Please select your comect option )
Sieve =
s
priot -
P
Sub problems -
c i correct answer solve
e hady g
SEIBChGll Fs
PS
Start Time_5.51 AM T 1= , | 1 2
60:00 F% =3 @ - <4 » M 2} =
Time Lent R >l
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|Question No - 5 of 26 Marks: 1 (Budgeted Time 1 Min) (=) =
The sieve techmaue 18 a special case, where the number of sub problems is st ~
Answer | Please select your correct option )
5 :
s
many >
P
~ ! correct answer solve
by hadi
few 3
PS
Start Time_ 5.51 AM 5 i g ‘ \ \ R A
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|Question No: 6 of 26

Marks: 1 (Budgeted Time 1 Min) (3]

When we call heapify then at each level the companson pedormed takes time

Answer | Please select your correct option )

Al

Tt wnll take ® (1) correct answer solve -
(4 by hadi
Time waill vary accordmg to the nature of mput data =
P
Tt can not be predictsd =
~
Itwill take @ (Jlogn) :
PS
Start Time_5:51 AM i : | 2 A
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|Question No': 7 of 26 ) Marks: 1 (Budgeted Time 1 Min)  [=)] -l
In Quick sort, we don't have the control over the sizes of recursive calls =
Answer | Please select your correct option )
True correct answer soive =
s by hadi
False =
A
Less mnformation to decide -
~
Either true or false -
PS
Start Time_ 5.51 AM 7 N : \ : h »
60:00 [ St O « » W @ |-
Time Lent [ >
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rQues(inn No: 8 of 26 ) Marks: 1 (Budgeted Time 1 Min) ] =l
The running time of cuick sort depends heavily on the selection of =
Answer ( Please select your correct option )
Bequired Output -
-
Input and output =
s
- Pivot correct answer solve
by hadi
Input data enly 3
5
Start Time_ 5.51 AM 8 | } : \ : h »
60:00 K@k - @ s B @ |-
Time Len N =
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|Question No': 9 of 26 Marks: 1 (Budgeted Time 1 Min)  [=)] -l
Any binary tree of height T (n) has at most 2 7% leaves: Thus a companson based sorting algonthm can distinguish hetween at most different final outcomes ~
Answer ( Please select your comect option )
& 2T correct answer solve -
by hadi
o 1o i) -
P
an- 1 -
~
¥ =
PS
Start Time_ 5.51 AM B | ] 4 : \ : h »
60.00 ) 2 o ‘._" ‘ [ " H_* .f&) ——
Time Len N/ :l
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|Question No : 10 of 26 ) Marks: 1 (Budgeted Time 1 Min)  [=)] B
I there are © (n?) entries m edit distance matriz then each entry E (1, ) takes  time to compute: =
R
Answer | Please select your correct option )
@ (1) correct angwer solve :
c by hadi
® () -
A
® () :
=
® (nlogn) =
A
Start Time_ 5.51 AM 0 | N : \ : R A
60:00 i3 R O @ |[»w @ |-
Time Lent [ >l

paper, aspx T T (Vi N Lacalintranet [Fa = [ite% =



/2 YU Eramination System (CLIENT) YUTES 6.5 25, Fall 2012 (MidTerm) .= .-_121..’5.'
GTT @ | htto!{/localhost/VLITES izt Tnsttictiors, 85 =B S| X ] 7 wve szarcn P
Bl Edt Yiew Favortes Tnols  Help

W Favortes: | oy B Suoositad Sties - 2 | et Slice Gullery =

#8 U Examination Systérn (CLIENT) VUTES 8.5 11,0, Fall. l Miov ) - e - Page - Sefely v Toos e v
|Question No: 11 af 26 ) Marks: 1 (Budgeted Time 1 Min) -

If there are ® (n?) entries meedit distance matriz then the total runmng tme 1s -

Answer | Please select your correct option )
@ (1) =

I

@ (n%) =

@ {n) =

© (nlogn) =
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Ioues(ibn No: 12 af 26 Marks: 1 {(Budgeted Time 1 Min) ] 2l
When a recursive algonthm revisits the same problem over and over agamn, we say that the optmization problera has sub-problems: ~
Answer ( Please select your commect option )
Overlapping =
c | Vv
Over costing -
C
Ophuzed =
~
None of these %
5
Start Time: 5:51 AM 12 M ‘ .
LI o : ) A 2
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|Question No': 13 af 26

Marks: 1 (Budgeted Time 1 Min) ()] <

& problem exhibits optmal structure ff an optimal solutton to the problemcontams withnat optimal selution to:

Answer ( Please select your correct option )

Sub-problems =
po L/

Al syrdlar problemns -
C

Effictent sortng algorithra =
-

Any unknown prablen —
Ps
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[Question No'- 14 of 26 i Marks: 1 (Budgeted Time 1 Min) (3 -l
The Enapsack problem helongs to the domam of probilems. -
R
Answer ( Please select your correct option )
Ophmization correct answer solve =
c by hadi
WP Complate =
A
Linsar Solution =
=
S - -
A 5
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|Question No': 15 of 26 Marks: 1 (Budgeted Time 1 Min)  [=)] =]
Computational mode! of sequential KA 1s; ~
Answer | Please select your comect option )
Parallel machines may be sspensive to model and have maore computational powsr than sequential RAM =
s
Computational power of sequential RAM 15 same as that of parallel machmes only tirae efficiency 15 achieved with parallel machmes -
P
Both first and second ophone are true for the statemerit =
~
‘ S correct answer solve 5
¢ | Less powertul computational wise than parallel machines by hadi
Start Time_5.51 AM 5 | m = W
60:00 - @ B @ |
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[Question No - 16 of 26 ) Marks: 1 (Budgeted Time 1 Min) (3 -l
Merge sort requires -
Answer ( Please select your comect option )
Extra time than other sorting algorithms -
ps
Extra storage correct answer solve -
s by hadi
No need of extra storage =
- ,
Sometimes requires exira storage S
Ps
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[Question No - 17 6f 26

Marks: 1 (Budgeted Time 1 Min) ()] 2l

The worst case-ninmung time of the alzonthm given below s,

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

| fori—ton [N

2 do maximal — true
N o 1. [ ——"="]

-

Answer { Please select your coimect option )

@ ')26: -
[eem
2 =

C @[n-‘

&(n’) correct answer solve =
~ by hadi

8 (2xlg6 %
_[ense
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lQuestion No : 17 f 26

Marks: 1 (Budgeted Time 1 ttin) (]

do maximal « true

for1+11ton -

do

e 12

B SN

5 i (42 51&(Pl)x < Plilx)&(Plily
IS han dndcesnnl 4 CiaTloon Reuainds

< vl

-

Al

Answer { Please select your cormect option )

(.

2] (»‘:) :
= =
- @[}3“ ]
= :
(” ) correct answer solve
har hady v
8(2xlg6) :
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Which of the following functions grows fastest as n grows larger?
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Marks: 2 (Budgeted Time 4 Min)

Question No.: 21 of 26
Consider sorting three numbers al, a2, and a3 with compansen-based sorting algorithms then how many combinations are possible?

Answer { Please click here to Add Answer )
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Marks: 2 (Budgeted Time 4 Min)

Question No.: 22 of 26

How edit distance 15 used for speech reorganization?

AR Al |l‘,ta Iwo v.i_l
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Answer { Please click here to Add Answer )
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Marks: 3 (Budgeted Time 6 Min)

Question No : 23 of 26

What will be the sorting techniques by analyzing the fallowings?

D Whenever two consecutive items are found in an array that 18 out of order, swap them
i- 1] have already been sorted. Add Ali] mto its proper position in this sub array: Create this position by shifting all larger elements to the right

(i) Assume that A[1...1-
(iii) Assume that A[L... - 1] contain the i- 1 smallest elements in sorted order Find the smallest element in Afi...n] Swap it with Ali]

Answer { Please click here to Add Answer )
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Marks: 3 (Budgeted Time 6 Min)

Question No : 24 of 26
True or False: A sequence of values in a row of the dynamic programming table for an instance of the knapsack problem is always non-decreasing. Give a hrief description

Answer { Please click here to Add Answer )
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Question No.: 25 of 26

Marks: 5 (Budgeted Time 10 Min) -

Draw the final Max-Heap structure for the following array,
50,31,45,30,2;7,40,12;28,1
You can show the final result (tree) only,

Answer { Please click here to Add Answer )
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Marks: 5 (Budgeted Time 10 Min)

Question No : 26 of 26
Describe three solution paths for edit distance of these two given words
1. MATHS
2. ARTS
Answer { Please click here to Add Answer )
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Marks: 2 (Budgeted Time 4 Min)

Question No : 21 of 26
What 15 the essential constramnt for the Counting Sort?

Answer | Please click here to Add Answer )
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Question No.: 22 of 26

How we proceed with m entnes i cost table for chain matrx multiplication problem?

Marks: 2 (Budgeted Time 4 Min) (=)

Answer | Please click here to Add Answer )
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Question No.: 23 of 26

Marks: 2 (Budgeted Time § Min) (=]
Solve i, ‘ ;I
Tini = le‘T"" —1)4T(2— q) +2)
=4
=
Answer | Please click here to Add Answer )
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Marks: 3 (Budgeted Time 6§ Min)

Question No : 24 of 26
True or False: A sequence of values in a row of the dynamic programming table for an instance of the knapsack problem is always non-decreasing. Give a hrief description

=
Answer | Please click here to Add Answer )
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Question No.: 25 of 26

Whether each of the following sorting algorithms 15 stable and in-place or not?

Sortng Algonthm Stable- Ir-Flace
Merge Sort YesMio YesMo
Heapsort YesMo YesNo
Cuicksart Yeslio YesMo
Counting Sort Yes/MNo Yesilo

Answer | Please click here to Add Answer )
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Question No.: 25 of 26

Marks: 5 (Budgeted Time 10 Min) -

Merge Sort Yesito YesMo
Heapsort Yes/Mo YesMNo
Quicksort Yes/hlo YesMo
Conntmg Sort Yes/Mo YesMNo
Bubble Sort Yes/tlo YesHo

-

Answer | Please click here to Add Answer )
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Marks: 5 (Budgeted Time 10 Min)

Question No.: 26 of 26
Write down the steps of dynamic programming strategy
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Question No : 21 of 26 Marks: 2 (Budgeted Time 4 Min) (=]
What 1s the necessary assumption for average case analysis of quick sort? =]
=
Answer ( Please click here to Add Answer )
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Question No : 22 of 26 Marks: 2 (Budgeted Time 4 Min) (=]
If we solve the knap-sap algotithm with brute force then how much running time will be required? |
=
Answer ( Please click here to Add Answer )
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Question No : 23 of 26

log” for “nl” compansons’

Marks: 3 (Budgeted Time § Min)

Answer ( Please click here to Add Answer )
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In comparison based sorting algorithms, there are “nl “Permutations to arrange the elements, and lower hound achieved is Omega (n log n), To prove this, which factors of hinary tree enable us to take the

=1

eade By: Wager Siddhy



Question No : 24 of 26 Marks: 3 (Budgeted Time § Min) (=]
What are Catalan numbers? Give the formula to find Catalan mumbers =]
=
Answer ( Please click here to Add Answer )
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Question No : 25 of 26

Marks: 5 (Budgeted Time 10 Min) (=]

Consider the following recursive Search function which retums the index of the £
array element containing key, if such an element exists:.

int gearch( int* array, int left, int right, int key )
1

int mid = (left+right)/2;

Answer ( Please click here to Add Answer )
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Question No : 25 of 26

int mid =

(left+right) /2;
== right )

if( left ==

return left;

else if(

Marks: 5 (Budgeted Time 10 Min)

&

array[mid] <= key )
return search({ array, mid+l,

right, key );

Answer ( Please click here to Add Answer )
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Question No : 25 of 26

else if( array[mid] <= key )

else

return search( array, mid+l, right, key );

return search{ array,
|

Marks: 5 (Budgeted Time 10 Min)

left, mid, key )
Answer ( Please click here to Add Answer )
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Question No : 25 of 26 Marks: 5 (Budgeted Time 10 Min) (=]

return search({ array, left, mid, key ) =
}
Grven the followng declarahon
int list[4] = 5, G, "Te & ¥

dogs search (llst . 0, 4, B) cotrectly return the mdex ofthe 115T element contamnmg 87 Show your work.

4

Answer ( Please click here to Add Answer )
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Question No : 26 of 26

TWnte down the steps of dynamic programming strategy

Answer ( Please click here to Add Answer )
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Question No : 21 of 26

What iz the idea behind in counting sort algorithm, to sort the elements without comparisons in linear time?

Answer ( Please click here to Add Answer )

DeEsi | EE | ] E AR l"""'j] 2
fbissta | F ;‘“1: __| 87 wlggz; [

mm

il
il
i
Ii

Stari Time: 5:37 AM 21 | 0 . | : A

60:00 - . @ L e | D

Time Lei .:l
paper.&spx

T e e T



File Edlt wew Favorites Tools  Help,

.o Favorites I Ges £ [ SUcmbitali Sites e 2 | WAl Slice Gaflsthy =

& VU Examination System (CLIENT) YUTES .5 15,0 Fal, .,

Question No : 22 of 26

Which one 15 the better approach to cop with cham matris multiplication?

Answer ( Please click here to Add Answer )
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Question No : 23 of 26

Consider sortihg three numbers al, a2 and a3 with comparison-based sorting algorithms then write the possible combinations?

Answer ( Please click here to Add Answer )
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Question No : 24 of 26

TWhat are Catalan numbers? Give the formula to find Catalan numbers.

Answer ( Please click here to Add Answer )
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Question No : 25 of 26

The following summation form represents quick sert, so what will be the outcome after solving this recurrenice in terms of asymptotic notation?
el

A+ Tiin= 2
ZIZ 3

. 4
i =

Answer ( Please click here to Add Answer ) &)
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Question No : 26 of 26

What 15 the time cotnplexity of the following algorithm?
RKNAPSACKIN, W)

| forw=0W

2 doVID,w =0 ‘
3 fori=0n

4 doVi.0j+0

5 for e = 0. W

Answer ( Please click here to Add Answer )
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Question No : 26 of 26

W0V VW] Y

3 fori=0n

4+ do VR, (40

5 forw=0W

b doif [wy <w v+ V= Tow—w| > Vi1 w)
7 then Viiw| v+ Vi1 w—w

8 dse ViLow] +— Vi -1,

Answer ( Please click here to Add Answer ) 5
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Question No : 26 of 26

G0 YL\ 4

5 forw=0W

b doif [wy <w v+ V= Tow—w| > Vi1 w)
7 then Viiw| v+ Vi1 w—w

8 ebse ViLw] Vi1
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lQuestion No : 21 of 26

What 15 the 1dea behind m counting sort algorithm, to sort the elements without comparisons in linear time?
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How edit distance 1s used for speech reorganization?
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lQuestion No : 23 of 26
<

How to construct an Optimal Solution for 01 knapsack problem?
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In companson based sorting algorithms, there are “nl “Permutations to arrange the elements, and lower bound achieved is Dmega (nlog n), To prove this, which factors of binary tree enahle us to take the =
“log” for “n!” compansons? ‘
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The table below shows the contents of an unsorted array. Perform radiz sort on this array, show the contents of the array after the first and second pass of the sort. =

Unsorted | After | After ‘
Data Pass1 | Pass 2
342
103 -
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Complete the following instance of the optimal matrez multipbcation orderng problem, =
Al A2 A3 A4 AS A6
(625) (5x2) (2¢8) (Bx4) (“x3) (329) E
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