Question NO. 1: From asymptotic notation prove theta function. 

[image: image27.png]Plane Sweep Algorithm in n-dimension

MAXIMAL-PINTS (int m, int n, Point P[1. . . m])
1 sort P in increasing order by first component

2 stacks;

3 fori<-1tom \\mused for number of points
4 do

5 while (s.noEmpty() &

6 forj<2ton \\'n stands for dimension
7 do

8 s.top()-x[j] < P[i].x[])

9 dos.pop();

10 s.push(PIi]);

11 output the contents of stack s;





Question NO. 2: Algorithm of chain matrix multiplication
[image: image2.png]Brute Force Chain Matrix Multiplication Algorithm

« If we wish to multiply two matrices:
A=alj, Jlp.qand B = bli, jlor

+ Nowif C=ABthenorderof Cispxr.

« Since in each entry cfi, j], there are q number of scalar of multiplications

« Total number of scalar multiplications in computing C = Total entries in C x Cost of
computing a singleentry=p.r.q

* Hence the computational costof AB=p.q.r

Clis]=ZA[1k]B]).4]




Question NO. 3: Prove that f(n) = ((g(n)) ( g(n) = ((f(n))
Proof

· Since f(n) = ((g(n)) i.e. f(n) ( ((g(n)) (

( constants c1, c2  > 0 and n0 ( N such that 


0 ( c1g(n) ( f(n) ( c2g(n)
( n ( n0 

(1)
(1)
( 0 ( c1g(n) ( f(n) ( c2g(n)
( 0 ( f(n) ( c2g(n)


( 0 ( (1/c2)f(n) ( g(n)



(2)
(2)
( 0 ( c1g(n) ( f(n) ( c2g(n)
( 0 ( c1g(n) ( f(n)


( 0 ( g(n) ( (1/c1)f(n)



(3)
From (2),(3): 0 ( (1/c2)f(n) ( g(n) ( 0 ( g(n) ( (1/c1)f(n)

· 0 ( (1/c2)f(n) ( g(n) ( (1/c1)f(n)
Suppose that 1/c2 = c3, and 1/c1 = c4, 

Now the above equation implies that 


0 ( c3f(n) ( g(n) ( c4f(n), ( n ( n0 

 ( g(n) = ((f(n)), ( n ( n0 

Hence it proves that, 

f(n) = ((g(n)) ( g(n) = ((f(n))

Question NO. 4:
[image: image3.png]Prove that f{n) = O(gm)) < g() = Q(fw))
Proof
Since f(n) = O(g(n)) =
T constants ¢ > 0 and n, € N such that
0<fln)<cgn) Vn=z=n,
Dividing both side by ¢
0<(l/o)f(n) <gn) Vn=n,
Putllc=c¢
0<cfln)<gn) Vn=z=n,
Hence, g(n) = Q(f(n))




Question NO. 5:
[image: image4.png]Prove that f(n) = o(g(n)) < g(n) = of(n))
Proof
Since f(n) = o(g(n)) =
T constants ¢ > 0 and n, € N such that
0<f(n) <cg(n) Vnz=n,
Dividing both side by ¢
0 < (1/o)f(n) < g(n) Vnz=n,
Putllc=c¢
0<c’fn) <gn) Vnz=n,
Hence, g(n) = o(f(n))




Question NO. 6: Write psedocode of Assembly line scheduling dynamic programming algorithm for print station. 

[image: image5.png]Constructing the Fastest Way: n-Line

1. Print-Stations (I*, m)

2 iz

3 print “line” i “, station” m

4. forj =m downto 2

5 doi=I[j]

6 print “line” i “, station”j - 1





[image: image6.png]FASTEST-WAY(a, t, e, x, n, m)

©®NO o AW N =

fori=1ton
1,11 = efi] + afi, 1]
forj=2tom
foriz=1ton
SO, <=1, =11+ 41, =11 + ali, 1

L, i=1
fork«<2ton
ifflL] > flk, =11+ 112, 1] + ali, j]
then flij] « flk, j-11 + t[2, -1] + a[i, ]]
L=k
end if
Fr e 11, m] + 1]
=1
fork<2ton
if * > f[k, m] + x[k]
then f* < fk, m] + xIK]
=k




Question NO. 7: Write pesedocode of plane sweep algorithm in n- dimension.
[image: image1.png]Theta Notation (®)

If f,g: N - R, then we can define Big-Theta as
given function g(n)denoted by ©(g(n)) theset of functions,

O(g(n))={f(n): there exist positiveconstantsc,, ¢, and n, such that
0<cg(n)< f(n)<c,g(n)forall n=n,}
f(n)=0(g(n)) means function £(n)is equal to g(n) to within a constant

factor, and g(n)is an asymptotially tight bound for 1 (n)
We may write f(n) = ®(g(n)) OR f(n) € ©(g(n))





Question NO. 8:  Prove that 
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[image: image8.png]To prove 2n°+3n+10 e 0(114)
‘We have to find ¢ and ng such that
020 +3n+10<cn’ ¥Ynzng 1)

Let ¢ = 1, then we need ng for which above is true

Testing for value of n from 1 onwardsin (1), we find no = 3 as
2037 +33)+10<3)*

54+9+10<81

73<81

Hence.c=1for vn=3

Finally. we have
0<20*+3n+10<1n*  vnz3.




Question NO. 9: Algorithm for closest pair in 2 D using brute force approach

[image: image9.png]Improved Version: Finding Closest Pairin 2-D

ClosestPairBF (P) Time Complexity
1. mind < = nl n
2. fori< 1ton-1 =2>c
3. do i
4. forj«i+1ton :" c(n—i)
5. do .Zzn:

6. de (x—x)+xm-y»H & &
7. ifd < minn then = =20
8. mind « d
9. mini «i :cn(n—l)—c
10.minj « j
11.return mind, p(mini, minj) = ©(x*)

i=1 =1

(n—Dn





Question NO. 10: 0, 1 knapsack algorithm by dynamic programming

[image: image10.png]dynamic-0-1-knapsack (v, w, n, w)
Jorw=0tw
do ¢[0, w] =0
Jori=Ilton
doc[i, 0] =0
Jorw=Itow
do iff w;<w
then if v; + cfi-1, w-wy
then c[i, w] = v; + c[i-1, w-wy]
else cfi, w] = cfi-1, w]
else

cfi, w] = cfi-1, w]

The set of items to take can be deduced from the table, starting at c[». w] and tracing
backwards where the optimal values came from. If c[7, w] = ¢[i-1, w] item 7 is not part of
the solution, and we are continue tracing with ¢[7-1, w]. Otherwise item 7 is part of the
solution, and we continue tracing with ¢[i-1, w-7].




[image: image11.png]Knapsack-BF (n,V, W, C)

Compute all subsets, s, of S = {1,2, 3,4}

foralls € S
weight= Compute sum of weights of these items

if weight > C, not feasible

new solution = Compute sum of values of these items
solution = solution U {new solution}

Return maximum of solution




Question NO. 11: Why the Optimal Weight Convex Polygon Problem cannot be solved using Divide and Conquer Approach?

Optimal Weight Convex polygon problem cannot be solved using divide and conquer approach because:
· Its sub problems are not independent from each other.
· We need an optimal solution of the problem, which may not be found using divide and conquer approach.

Question NO. 12: Consider the problem of a chain of A1, A2 and A3 of three matrices, suppose the dimensions of the matrices are 10x100, 100x5, and 5x50. For the sequence of matrices given above compute the order of product A1, A2 and A3 is such a way that minimum total number of scalar multiplications.
SOLUTION:
Order of A1=  10 x 100 

Order of A2=  100 x 5
Order of A3=  5 x 50

Given sequence of matrices
	m[1,1]
	m[1,2]
	m[1,3]

	
	m[2,2]
	m[2,3]

	
	
	m[3,3]
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Main Diagonal
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Computing m[1,2] and m[2,3]
Computing m[1,2]
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Computing  m[2,3]
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Computing  m[1,3]
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Final Cost Matrix and its Order of Computation
Final Cost Matrix




      Order of Computation

	1
	4
	6

	
	2
	5

	
	
	3

	0
	5000
	7500

	
	0
	25,000

	
	
	0


k’s values leading to minimum m[i,j]

	0
	1
	2

	
	0
	2

	
	
	0


Order of Computation will be 
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Question NO. 13: Given a comparison of divide and conquer approach and dynamic programming. Give the reasoning that why the optimal weight convex polygon problem cannot be solved using divide and conquer approach.
SOLUTION:
Comparison of divide and conquer approach and dynamic programming:

	Divide and Conquer Approach
	Dynamic Programming

	Used when sub-problems are independent of each other. So, pick partition that makes algorithm most efficient & simply combine solutions to

solve entire problem.
	Used when sub-problems are dependent on each other. we don’t know where to partition the problem.

	Used to find a solution of a problem
	Used to find an Optimal Solution of the problem.

	Combines the sub-problem solutions on the basis of some predefined functions.
	Combine the sub-problem solutions on the basis of optimal value.

	Divide-&-conquer is best suited for the case when no “overlapping sub-problems” are encountered.
	In dynamic programming algorithms, we typically solve each sub-problem only once and store their solutions. But this is at the cost of space.


Reasoning:
A simple polygon is convex if given any two points on its boundary or in its interior all points on the line segment drawn between them are contained in the polygon’s boundary or interior. 
Optimal Weight Convex polygon problem cannot be solved using divide and conquer approach because:
· Its sub problems are not independent from each other.
· We need an optimal solution of the problem, which may not be found using divide and conquer approach.

Question NO. 14: Construct the fastest way using optimal solution. (5 marks)
[image: image25.png]Optimal Solution: Constructing The Fastest Way
1. Print-Stations (I, n)
il
print “line” i “, station” n
forj = n downto 2
doi=Ifj]
print “line” i “, station” j - 1

ook wN




Question NO. 15: Algorithm to Closest Pair in 2-D using Divide and Conquer approach. (10 marks)
[image: image26.png]Closest Pair: Divide and Col

er Approac

Closest-Pair (P, 1, r)

01
02
03
04
05
06
07
08
09
10
11

12

if r - 1 < 3 then return ClosestPairBF (P)
a « [(1+r) /2]
dl « Closest-Pair(P, 1, g-1)
dr <« Closest-Pair(P, g, r)
d < min(dl, dr)
for i <~ 1 to r do
if Plg].x - d < P[i].x < P[q].x + d then
append P[i] to S
Sort S on y-coordinate
for j < 1 to size of(5)-1 do
Check if any of d(S[j1,S[31+1), ...,
d(s[jl1,s[31+7) is smaller than d, if so set
d to the smallest of them
return d
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