MATHEMATICS
Third (a) Paper (Discrete Mathematics)

Time Allowed : Three Hours Maximum Marks : 75
PART-A (FT—3)

1. (8) Define Binary retation. f§3memy W= & RS ?ﬁﬁw I

®) Define partition of a set. S P1 [AAH B1 IR AT

©  Define total order relation. ¥¥qUl % w4 $I IRAINT DT |

{d LetX={2,3,6, 12,24, 36} and the relation “ < be suchthat x < y if
x divides y. Draw the Hass diagram of (X, <).
AH AT X = {2, 3, 6, 12, 24, 36} T W5 <) 39 UOK & %
x<y T x, y @ fAafoa 0 81 (X, <) 31 0= S|

©) Define combinations of permutations.
I AT HHE B AR BTN,

£ Write mathiematical definition of probability.
yifdesar <t R gl faRawl -

(@ - -Define length of a path, 34} e B URART BT | .

) Define centre of a graph. aﬁﬁm)ﬁlﬁﬁqﬁmﬁﬁml

@ .  Define finite statemachine.

| R 2@ Fon(F@EH) 31 gkt SR

G) Define open.sentence and give an example.

-,-ﬁﬁmaﬁqﬁmﬁHW?rwwwaﬁm
Part-B (F1-4)
2. A relatxon R, defined on the set R of real numbers below is not
_trafisitive relation : AP HeE B e 1 goR aReia
W R, Hame w8 §:

' R ={(a,b):1+ab>0,a,b eR}

3. If froma lottery of 30 tickets, marked 1,2 ........ , 30, four tickets are
drawn at random, what is the change that those marked 1 and 2 are
among them? ‘
TN, 2, i 30@1‘2@?{%3@@[4%&%@@%1
=1 e TR 1 AR 2 B e 2 B Wik T SR |

4.

Show that complete bipartite graph K, o is not planar graph.
Rt hore ot el siera K, srmadta ¥
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5. Provethatpa (~Q)is a fallacy. Rigg IR pp (~ q)w%amm%l

6. Construct a grammar for the following language :
fy=feiRaa AT & foTQ 2RO Y T BT
’ —{aaaa,aabb bbaa bbbb}
Part-C (F1-3)
Unit-I (S5-1)

7. (a) State and pro've generalised Pigeonhole principle.
Y P BIS RIg 31 B IR g PR

) Let G={(0, 1), (S), S(S > 118, S — 0)} be a grammar. Find L(G).
JH AT G = {0, 1), (S), S(S—> 118, S— 0)} wmmw%:ua)
S el |

8. (a) How many positive mtegers not éxceeding 500.are lelblblC by 7or

11?
500 %@tmwﬁﬁmﬁmwﬁ%ﬁﬁ 71 11 @ w7

(b) Prove that the composite of two bijections is a bijection.

mﬁmﬁ%mmmwwﬁqﬁm |

B %‘ |
Umt-II (so1s-1I)

9. (a) - A and B take turns'in throwing two dice and the person who throws
9 first in to be awarded a prize. Show that If A has the fist turn, their

chances of winning the prize are in the ratio 9:8.
A a9 B IR0 ¥ ¥ TN Bad &, B 9 qz@r%aﬁaﬁa%r

" Wﬁmm%lwﬁhﬁmﬁiuﬁAﬁum AR fear Sie

ﬁwmmmﬁmﬁwmm 9:8 ¥l

) - There are 6 white, 4 blue and 5 green balls in a bag. In how many

| ways the balls are drawn :
+' (i) any four balls N (ii) three white balls
(iii) Two white and one blue ball (iv) one ball of each colour.
& 33 ¥ 6 Wi, 4 NN 7 5 B0 A ¥ Oy F @ 3 fe yIR
3 Frorl o g &
() P8 AR IS (i) <7 woe S
- (i) S TR TAT TH e A (w)mwa‘a’rw—wﬂa
10.(a) . Prove that a finite connected graph i in Bulerian if and only if each
‘vertex has even degree. :
ﬁamﬁéqﬁﬂawmm%ﬁWWaﬁ
JAS N T T B 8

(b) If Tis binary tree with n vertices and of height &, then prove that :
| ~ Scanned by CamScanner



i fE3mEmr 381 (&) Tﬁrn‘e‘nb'raanmé h¥, mﬁgtﬁﬁt’
th+ 1)<n<’>(2h+l ' :
Unit-IIT (smé—m)
11.(@) Construct a finite automation M which wilbhaccept prec:tsely those
- strings in i, and i, which have an eved nuimber of i's.

%WWMWWWGM a0 i, a%’r%raaam
- WPR 00 oFH W s e
(® - Prove that following tautelogies :
| FrtRen grelcrll of fRgefe: .
| - @Dp=(~-pPe P i) {(pedAP}I=a
12.(a) Show that for any'elements a,b,cina dlstrlbutlve lattice :
| mmﬁwmmﬁmmabmm
(avb)/\c<av(b,\c)

(b) Discuss the possible circuits of three switches x, y and Z.
& Rt x, y 9 za‘:wﬁaqﬁqﬁfﬁﬁmml
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