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No supplementary answer book will be given to any candidate. The candidates should write the answers precisely in the main 
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Write your roll number on question paper before start writing the answers of questions. 

Answers to short answer-type questions must be given in sequential order. Similarly, all the parts of one question of descriptive 
part should be answered in one place in the answer book. 
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Maximum Marks: 120 

fgo4 si: 120 

Part A is compulsory having 10 very short answer-type questions (with a limit of 20 words) of two marks each. The first 

question is based on knowledge, understanding, and applications of topics/text covered in the syllabus. 

Part B has 4 questions (with a limit of 150 words) of 10 marks each. The candidate is required to attempt any 2 questions. 

Part Cof the questions paper is divided into four units comprising question numbers 6-9. There is one descriptive question 
from each unit with internal choice. Each question will carry 20 marks. 
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1 Attempt all questions -

(a) 

(b) 

(c) 

(i) 

(d) 

(e) 

(f 

(g) 

(h) 

Define partial order relation,. 

If B is a Boolean algebra, then for all clements a, be B, prove that a + ab= a. 

sf B y qcs uua, �a r Hqyat a, be B f, fME ify ot a + ab = a. 

Determine the negation of bi-conditional statement pe. 

Determine the generating function of the numeric function a, = C(r + 5, r), r >0. 

Solve the recurrence relation: 

PART-A/13 

HGATE þi a, =Cr+ 5, r), r >0 T | hT IG YI 

a, = a,-1 + 2a-2, I 2 

Define complete bipartite graph. 

487841 

yTRIg HqT a, = ar-1 +2a-2, I 2 T B ^IlT IY| 

Define self complementary graph. 

A k-regular graph G has n vertices. Find the number of edges in G. 

Define binary tree. 

Define basic feasible solution. 

2 

[10×2=20] 
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3. 

4. 

5. 
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Attempt any two questíons. 

Le k be the relation on the et N of natural nurnbers defined by zPy if ard nly if x +3y = 12, 

, ye N. Show that R is transitive but neither reflexíve nor symmeric. 

PART-B/-4 

x+3y = 12; x, yeNI ycftg tifry fa R ÍETHG ÚÄg , a fen i| 

Find the generating function of the sequerice 

<0, 12, 2, ....n., .... 

H64 < (P, 1, 2 ,....n,.... *1 16 BA sr éfrI 

Let G be a simple connected graph on n vertices and m edges. Prove that G has a Harniltonian cycle. 

if m2(n-3n + 6). 

Convex set. 

487611 

Prove that the set of all convex combinations of a finite number of points X1, X2, ....... X, is a 

(2/19-25j 

P.I.O.] 
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Atempt all questions. 

(a) 

(b) 

(a) 

(b) 

(i) 

If (L, S) is a distributive lattice, then prove that for all elements a, b, ce L 

(i) 

PART-C/H|-H 

Unit-1/FTÉ-1 

i) 

(i) 

avb= avc and (GT) aab=anc =’b=c 

Determine the number of integers between 1 and 1000 that are not divisible by 2, 3. 5 and 7. 

(anb)v(bac)v(caa) = (avb)a(bvc)a(cva) 

Verify the following identities of Boolean algebra: 

OR/4dT 

(a + b) (b+ c) (c + a) = ab + bc + ca 

abc + abc' + ab'c + a'bc = ab + bc + ca 

Discuss the validity of the following argument using the method of logical inferences: 

"If the industrial activities are at height. then there is no inflation. If there is no inflation, then 

the prnces are in control. Since the prices are in control, therefore the industrial activities are 

at height." 

[4x20=80] 
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(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

Determine the generating function of the numeric function a, = (r+3)(r + 2)(r + 1); r20. 

HATG 5 a, (r+ 3)(r+ 2)(r + 1): r20 T T6 5H ^TT lfY I 

Find the complete solution of the following recurrence relation: 

a, + 5ar-1+ 6a-2 = 6r-6r + 1; r2. 

Prove that the number of vertices in a self complementary graph G is of the form 4m or 

Unit-2/FaHE-2 

4m + 1, where m is a positive integer. 

If G is a simple graph with n vertices and having k connected components, then prove that G 

has at most (n - k) (n � k+ 1) edges. 

rfer(n - k)(n - k+ 1) tr 1 

deg(v) s 5. 

ycolR f deg(v) s5. 

OR/34gt 

If G is a simple planar graph, then prove that there is always a vertex v in G, such that 

e1 e2 e3 e4 es e6 

V, 1-1 0 0 0 

V3 

Draw the directed graph corresponding to the following incidence matrix: 

VA 

V6 

Unit-3/os 3 

0 
e, eg eg e10 
00 0 0 

-1 1-1 1-1 0 0 00 0 
001 00 1 -1 0 0 1 
000 0 0 -1 0 0 0. 0 
00 0 -1 0 0 1 1-1 0 

00 1-1| 
0-1 0 0! 

(P.T.0.J 

000 0 1 0 
000 0 0 0 
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(a) 

(b) 

(a) 

(b) 

Let a tree T has n vertices of degree 1 n vertices of degree 2, ..... 

Prove that -

n = ng + 2n4 + 3ns + ... + (k-2)ng +2. 

ny = ng + 2n4 + 3ns + ... + (k- 2)ng +2. 

Prove that a undirected graph G is connected if and only if G has a spanning tree. 

Solve the following l.p.p. by simplex method: 

s.t. (9fray) 

Max. (31techc) z= X1 + 2x2 + 3x3- X4 

DË 

12 

a 

b 25 

D2 

Find the optimal solution to the following transportation problem: 

10 

9 

32 

XÊ + 2x2+3x3 = 15 

2x1 + X2+ 5x3 = 20 

X + 2x2 + X3 + X4 = 10 

X1, X2, X3, X4 > 0 

D3 

OR/3JAT 

Unit-4/3af-4 

7 6 

4 

11 10 

D4 

40 

7 

23 

50 

40 

30 

n vertices of degree k. 

6 



(a) 

(b) 

Solve the following Lp.p. using duality: 

Min. (=IH ify) z=3x1-6x + 4x1- 3x4 

st. (ufaae) 

A 

B 

D 

Solve the assignment problem for maximum profit: 

42 

30 

30 

24 

II 

35 

25 

3x1 - 4x2+ X1- 3x4-2 

20 

X| - 3x2 + 2x3- X42 -1 

OR/34t 

X1, X2, X3, X4 >0 

III 

28 

20 

20 

16 

IV 

21 

15 

15 

12 
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