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“MA 2265 — DISCRETE MA’I‘HEMATICS

(Regulatlon 2008)
(Common to PTMA 2265 — Dlsmete Mathematzcs f(n B B, (Part ~ sze) Thnd
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Tlme Three homs L _ S Max1mum : 100 mai'_ks_
Answer ALL questidns. ‘
o © PARTA-—(10x 2= 20 marks)
| 1.. What are the contrap031t1ve the converse, and the mverse of the condltlonal
statement? “If you work hard then you will be rewarded.”
N © 2. Find the'truth_table for the statement P > Q. o
_ Q ‘ ‘ 3. How many different words are there in the woi‘d, MATHEMATICS?_

_ 4. _ . State the pigeon hole i)rmcxple.
b. Give.én ex'gmple of a gr-éph which is‘Eulérian but nét Hémilfonian.'
6. Delzﬁnela connecteci graph and a disconnected gfap-h witHexamplgs.
7. Prove or Dispr-ove,- “Every subg_rqup of an abelian gl-‘ou‘p. is normal”.
8.  Givean éxainplé of a 1.'_ing which is not a ﬁeld.
9. Isit ti'u;a that every bounded IattiCé is complemen’tgd? J'ustifSr yc')ur‘a'nswer. :

7 10. ‘When is a lattice said to be a Boolean .‘Algebra? )




PART B (5 x 16=80 malks) 13. (@) () Prove that the number of odd degree vertices in any graf)h is even,
' : : N 7 S : (6)
1 1' - i ) V ] .
(a) (i)  Prove that ((pvq)/\._[(—[p/\ﬁqv.—]r))) (_IPA-]q PA is a . (i1) A1e the simple graphs with the following ad]acency matrices
D
_ tautology. _ _ ®) isomorphic? _ : (10)
o - o 01 0 0.0 1] S Jo1 00 0 1]
-@1)- Show - -t} _ A, dY s f e e R - _ . . 0
N (pj ):>"Ilat P a)alshla>0alb->u)Teau)  and 1701010 101001
P | 3 ®) 010101 010110
. ' | 1001010 00101 0[
. : ’ , _ 010101 001101
(b) () Show that Va(p(x)vq(‘c)):) V‘cp(:c)vfi"cq(x) usmg the indirect 1 01 0 1 0] 1.1 0 0 1 0]
method S | | - (8) Or
(m_wmmhmmmmammmmmgmﬂmmmmmammmm-1 ®) @ i?ﬁ%“ﬁﬁmmwmwgmmtm“mmem“Gh%”:0f3~
: S - : o mod 4) vertices S
_(1} - -Every o_he who is heelthy can do all _k.inde of work. (1) If G is a connected snnple glaph with n vertices w1th n>3, such
. ._(.2)__ 'SOme peeple ére nbt admired b; _eﬁery On_e _"that the degree of evely ver tE.B.h__l._I’l:G ;s _at._le_a_st_ ~2—, _f;heg p}ove t_hat
: - - G has Hamilton cycle o o ' S ¢ 1)
. (8). . Every one should help his nelghb(ns or his ne1ghb01s will not. o ' ' L o
' _hEIP him. , : 14, (@) @ vae thatin a ﬁmte group, older of any sungoup d1,v1des the order
‘ _ _ _ o . - of the group. . . o (10) -
(4) _Evely one agrees with some Qne and some one‘agre_es with . “(il) - Prove that intersection of two normal subgloups of a gxoup ( G, *ris
‘ every one.” o ' _ (8) : a normal subgmup of a group { G *), | S - (6)
12. (@) | (1) - Use mathematlcal induction to plOVB that every mteger n=2 is - : Or - .‘ )
: '_elthel . prlme o ploduct ofprlmes o 8 '(b) (1) Prove that every finite gloup of order n is 1som01ph1c to a .
R , L - : - ermutation group of degree n. _ . - 10 -—
: (11) What is the maximum number. of students required in a discrete - i b *1 BrOP g ' B G, b 19 ;
- . mathematics class to be sure that at least six will recewe the same . () Let (G, z;nd (E i) be two gle}ups a? ¢ g}’;{ ( 1) f(H A) ° gloupl
'grade 1fthe1 o ate ﬁve possﬂale gra des AB C D and F'? : . (8) _ homomorphism. Then p.love tlat the Kernel o g 1e normal
C _ _ _ S subgroup of (G N Lo - _ . 6) -
T N 01 15, (a) ..(i)___ _ Show that m a lattlce 1f a< b< c then
) (1) Suppose that there are 9 faculty members in the mathematms I (L) a&)b b eand - B | 7
' department and 11in thie computer science department How many @ (a * b) (b * c) b= (a@ b) (a@ c) e SR (6).
ways are there to select a committee to develop a discrete . (i) Prove that every chain with atleast three elts is distributive lattice,
mathematics course at a school " if the committee is to consist of  butnot complemented | ' R - 1o
three faculty,membe;s ﬁo_m the mathematics departmeit and four ' | ‘ o Or e IR
from the computer science department? (8) i . (b)- (@ Show that a lattice homomorphism on a Boolean algebra which
_ | : , _ : ‘ - i : preserves 0 and 1.is a Boolean homomorphism. . (8
(i Use generating' functions to solve the -recurrence . relation (i)  Inany Boolean algebra, show that . | |

" a, +3q,

1~ 40,5 =0, n 2 2 with the initial condition @, = 3,a, = 2.
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+¢c) (c'+d)‘ (8)



