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Unit 10 - Week 8: Graph Theoretic Algorithms

Course outline

Assignment 8

How does an NPTEL online
course work? The due date for submitting this assignment has passed. Due on 2020-03-25, 23:59 IST.
As per our records you have not submitted this assignment.

Week 0:Prerequisite )
1) Let G be the graph shown below. Questions 1-4 are based on . Let A be the adjacency matrixof G.i.e, A;; = 11t (i, j) is an edge of G. Let 1 point

D be the distance matrix of ¢; i.e, Dy; = k iff the shortest path between { and j is of length k. Let &' be the graph obtained by placing an edge between

every pair of vertices § # j that are at distance 1 or 2 in G.Let A" be the adjacency matrix of G' and let D' be the distance matrix of G'. Let Z = A%(The

matrix multiplication considered is integer matrix multiplication).

Week 1: Introduction to
Randomized Algorithms

Week 2: Probability Review

Weekd: Moments and

Deviations G\ @ (5 "\i )
Weekd: Probabilistic Method
ko F— O
Week 5: Markov Chains | k‘:": D, kf’
Week 6 : Markov Chains-Il
: G/ € T 11 12
Week 7: Number Theoretic L =
Algorithms

Figure 1: Graph &

Week 8: Graph Theoretic
Algorithms Which of the following statements are true?

® All pair shorlest path-|

. (' is a bipartite graph.
All pair shortest path-ll

® Randomized MST The vertex set {1, 2, 3,4, 5,6, 7} form a clique in G’
Quiz : Assignment B

The vertex set {2,3,4,5,6,7,8,9, 10} form a clique in G'
Weekly feedback form for

eak B -
" The vertex set {8,9, 10, 11, 12, 13} form a clique in G
Week 9 : Approximate Mo, the answer is incorrect.
Counting Score: 0

Accepted Answers:

a s 1
Week 10 : Randomization and The vertex set {1,2,3,4,5,6,7} form a clique in G'.

Data Structures
2] Which of the following statements are true? 1 point
Week 11 : Computational
Complexi
plexity 7 A

Week 12 : Summary
The diagonal entries of £ are all 1.

Download Videos
If (i, j) is an edge of &, then £;; = 1.

If (i, j) and (j, k) are edges of (&, then £;; = 1.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
If (i, j) and (j, k) are edges of (s, then £, = L.

3)  Which of the following statements are true? 1 point
f —
53.13 =3
r —
sz =1
D3 =35

For every pair of vertices (i, j) other than (1, 13), DFJ is less than or equal to 2.

D; ; is less than or equal to 5 for every pair of vertices i and j.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:

D3 =35

For every pair of vertices (i, j) other than (1, 13), D} j is less than or equal to 2.
D; j Is less than or equal fo 5 for every pair of vertices i and j.

4)  Which pairs of vertices given below satisfy the relation [); j= EDL-'? 1 point

i=2,j=13

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
i=6,j=9
i=2j=13

5) Let Gy beagraphandi and j be vertices of . Let D be the distance matrix of & and let D; ; = 1000, Let k be any neighbor of i. Which of the 1 point
following statements are true?

If Dy; = 2 mod 3,then thereis a shortest path from i to jpassing k.
i Dy; =1 mod 3, then thereis a shortest path from i to j passing k.

If Dy; = 0 mod 3, thenthereis a shortest path from i to j passing k.

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
if Dy =0 mod 3, then there is a shortest path from i to j passing k.

6] Consider the Bn_olean matrices A and .B: given below, 1 point
0 1 0 0 (0 1 0 1
0 1 1 1 1 0 1 1 _ . . . )
A= 1 1 0 1 B = { oo 1l Let PP be Boolean product of matrix A and B and let W be any witness matrix corresponding to P. Which of
1 0 0 1] 0 0 0 1]

the following statements are true?

Wn =2
Wiz =W =0
Wiy =2

Wq:;:]ﬂrw.;.q:‘fl

Mo, the answer is incorrect.

acore: 0

Accepted Answers:
W'[[ = 2

Wi =Wn =0

Wq4=1GFW44=4

71 Let A and B be 100 x 100 matrices. Let P denote the Boolean product of A and B. Let R; be a set random subset (chosen uniformly at 1 point
random) of size 8. Let B> be a set random subset (chosen uniformly at random) of size 4. Let R; be a set random subset (chosen uniformly at random) of size
2. Which of the following statements are true?

For any entry x of PP having at least 7 witnesses and at most 12 witnesses, there is at least a ﬁ probability that the set R, will contain exactly one witness

for x

1

For any entry xof P having at least 13 witnesses and at most 25 witnesses, there is at least a o probability that the set R; will contain exactly one witness

for x

1

For any entry xof P having at least 26 witnesses and at most 50 witnesses, there is at least a 5 probability that the set Ry will contain exactly one witness

for x
Mone of the other choices are cormrect.

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
For any entry x of P having at least 7 witnesses and at most 12 witnesses, there is at least a

% probability that the set R, will contain exactly one witness for x
For any entry xof P having at least 13 witnesses and at most 25 witnesses, there is at least a
% probability that the set Ra will contain exactly one witness for x
For any entry xof P having at least 26 witnesses and at most 50 witnesses, there is at least a
% probability that the set Ry will contain exactly one witness for x

8) Let H be the weighted graph shown below. Questions 8-11 are based on H. 1 point
Ll l l
A
12

Figure 2: Graph H

Which of the following edges will be chosen as the edges of the MST during a single Boruvka phase run on the graph H?

(11,13)
(5, 6)
(7,9)

(3,3)

Mo, the answer is incorrect.
acore: 0

Accepted Answers:
(5, 6)
(3, 3)

9) How many edges will be chosen as the edges of the MST during a single Boruvka phase run on the graph H? 1 point

9
8
11
10

Mo, the answer is incorrect.
score: 0

Accepted Answers:
10

10) In the graph H given in Figure 2, consider the forest F given by the red edges. Which of the edges given below are F-heavy? 1 point

(2,5)
(5, 8)
(6,7)

(7,9)

Mo, the answer is incorrect.
Score: 0

Accepted Answers:
(5, 8)
(7,9)

11) In the graph H given in Figure 2, consider the forest F given by the red edges. Which of the edges given below are F-light? 1 point

(2,9)
(5, 8)
(6,7)

(7,9)
No, the answer is incorrect.
Score: 0
Accepted Answers:
(2, 5)
(6, 7)



