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MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours  Maximum Marks : 50

Note : Q. No. 1 is compulsory answer any four

questions from Q. Nos. 2 to 7. Use of

calculators are not allowed.

1. Which of the following statements are True and

which are False ? Justify your answers : 5 × 2 = 10

(i) Q3 is Hamiltonian.

(ii) The number of partitions of 6 is 9.

(iii) The generating function of the recurrence

relation :
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(iv) The statement “If every odd number is a

prime, then every square is a rectangle”. is a

true statement.

(v) There is a graph G with degree sequence

(1, 2, 3, 3, 4, 6).

2. (a) A box contains 4 blue and 6 orange balls. Six

balls are selected from the box at random.

What is the probability that three of the

selected balls will be blue and three will

orange ?

(b) Check whether the following argument is

valid :
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3. (a) Calculate the stirling number, S4
3.

(b) Find the chromatic number of the graph given

below :

[ 2 ][ 1 ]
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(c) Use mathematical induction to prove that :

(n + 1)2 < 2n2

for all n  3. 4

4. (a) Use the method of contradiction to show that

for x  R, if 2x3 + 6x2 + 5x = 0, then

x = 0. 4

(b) Show that if any 11 numbers are choosen from

the set {1, 2, 3, 4, ..........., 20}, then one of

them will be a multiple of another. 6

5. (a) Show that the number of partitions of 10 into

distinct parts (integers) is equal to the number

of partitions of 10 into odd parts. 5

(b) Draw a connected planar 3-regular graph with

8 vertices. How many regions are there in

any plane drawing of this graph ? 5

6. (a) Define a complete matching in a bipartite

graph. Check whether or not, there is a

complete matching in the following graph : 4

(b) Solve the following recurrence relation :

      an+2 – 6an+1 + 9an = 3n, n  0 6

7. (a) Show that for every planar graph G, (G)  5.

3

(b) Solve the recurrence :

    an + 2an–1 – 8an–2 = 4n (n  2) 4

(c) Reduce the following Boolean expression into

DNF :

            (x y)  (x  z) 3
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Lukrd mikf/k dk;ZØe (ch-Mh-ih-)

l=kar ijh{kk

twu] 2024

,e-Vh-bZ-&13 : fofoDr xf.kr

le; : 2 ?k.Vs vf/kdre vad : 50

uksV % iz'u la[;k 1 djuk vfuok;Z gSA iz'u la[;k 2 ls 7

esa ls fdUgha pkj iz'uksa ds mÙkj nhft,A dSYoqGysVjksa

ds iz;ksx dh vuqefr ugha gSA

1. fuEufyf[kr esa ls dkSuls dFku lR; gSa vkSj dkSuls vlR; \

vius mÙkjksa dh iqf"V dhft,A 5×2=10

(i) Q3 gsfeYVuh; gSA

(ii) la[;k 6 ds foHkktuksa dh la[;k 9 gSA

(iii) iqujkòfÙk lEcU/k 
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(iv) ß;fn izR;sd fo"ke la[;k vHkkT; gS] rks izR;sd oxZ

,d vk;r gSAÞ ,d lR; dFku gSA

(v) dksfV vuqØe (1, 2, 3, 3, 4, 6) okyk ,d xzkQ gSA

2. (d) ,d lanwd esa 4 uhyh vkSj 6 ukjaxh xsansa gSaA lanwd ls

6 xsansa ;kn`PN;k pquh tkrh gSaA D;k izkf;drk gS fd

pquh gqbZ xsanksa esa ls 3 uhyh vkSj 3 ukjaxh gSa \

([k) tk¡p dhft, fd fuEufyf[kr rdZ ekU; gS ;k ugha %

6
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3. (d)  LV²yx la[;k S4
3 Kkr dhft, % 3

([k) uhps fn, gq, xzkQ dh o£.kd la[;k Kkr dhft, %
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(x) xf.krh; vkxeu dk iz;ksx djds fl¼ dhft, fd

lHkh n 3 ds fy, (n + 1)2 < 2n2 gksrk gSA 4

4. (d) var£ojks/k fof/k dk iz;ksx djds fn[kkb, fd lHkh

x  R ds fy, ;fn 2x3 + 6x2 + 5x = 0 gS] rks

x = 0 gSA 4

([k) fn[kkb, fd ;fn dksbZ 11 la[;k,¡ leqPp;

{1, 2, 3, ...., 20} pquha tkrh gSa] rks muesa ls ,d

fdlh vU; dk xq.kt gksxhA 6

5. (d) fn[kkb, fd 10 ds fofHkUu Hkkxksa esa foHkktuksa dh

la[;k 10 ds fo"ke Hkkxksa esa foHkktuksa dh la[;k ds

cjkcj gSA 5

([k) 8 'kh"kks± ij ,d lac¼ leryh; 3&fu;fer xzkQ

cukb,A bl xzkQ ds fdlh Hkh lery js[kkfp= esa

fdrus izns'k gksaxs \ 5

6. (d) ,d f}Hkkftr xzkQ esa ,d lEiw.kZ lqesyu ifjHkkf"kr

dhft,A tk¡p dhft, fd fuEufyf[kr xzkQ esa

lEiw.kZ lqesyu gS ;k ughaA 4

([k) fuEufyf[kr iqujko`fÙk laca/k dks gy dhft, %

      an+2 – 6an+1 + 9an = 3n, n  0 6

7. (d) fn[kkb, fd izR;sd leryh; xzkQ G ds fy,

(G) 5 gksrk gSA 3

([k) iqujko`fÙk %

    an + 2an–1 – 8an–2 = 4n (n  2)

dks gy dhft,A 4

(x) fuEufyf[kr cwyh; O;atd dks DNF esa lekurh

dhft, %

            (x y)  (x  z) 3

***


