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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021

Fifth Semester
Mathematics
Major Elective — DISCRETE MATHEMATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. PAT -
(o T (<) F
@ P (m) P
PAT =
@ T b) F

(¢ P @ |P



101Pv1Q) -

(@) Pv@ (=) [P ]Q
@ 1PvlQ () PAQ
00Pv1Q)=——.

@ PvQ & 1PATQ
© |Pv ]Q d PAQ
Rv (P A ]P) aramugne, swrar @
(o) P (<) R

@ T (m) F

The equivalent formula for RV(P/\—|P) 18

(a) P ® R

© T @ F
1Q.P - Q aan snppisaflen alevaray
(o) P (<) @

@ [P m T
The premises |Q,P — @ implies

(@ P b)) @

© P @ T
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R GosHed a*x=>b erarn FweruTiqer ey
a,be G.

(@) bxa

(@) (axb7)
@) alxb (m) a b

For a*x =0, where G is a group, the solution of
the equation of type a *x = b

(@ bxal (b) (a % b‘l)
(¢ atxb (d at=bt
QDT D H(x,y)+ H(y,z)

() 2H (x,2) (<) <H (x,2)
@) = H(x,z) (FF)  # H(x,z)

The Hamming  distance H(x,y)+ H(y,2)

(@ =H(x,z2) (b) <Hx,z2)
) =Hx,z2) (d) # Hl(x,2)

a<beoadd -

(@) ax*b (<) a
@) o (") b
a<besadd =

(@ ax*bd (b)

(c b @ b
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8.

10.

’

(@=b) =
(=) a®b
@) axb
(a*b),:
(a a®b
(© axbt

11101, -

(=) 39
@) 334
11101, =
(@ 39,
© 33y

693, -

(=) 1265,
(@) 16214
693,, =

(a) 1265,
(c) 16214

(@c-b) a/ o br
() a @b
(b) a/ * b/
d dJdov
(=) 244,
(/F) 29
(b) 24
(d) 29
(<) 12634
(/) 12564
(b) 12634
(d) 12564
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

Aepd: P> Q < |[Pv@Q.
Prove: P 5 Q & |Pv@Q.

Or

Gemeu@puenes  Gwiwm @  (PTERTT  6TEd
SITEHT.

@ (1RQAP)AQ
G) P->(Pve)
i) (PAQ)<=P.

Find whether the following are tautologies or
contradictions.

@ (1@AP)rQ
i) P-(Pv@)
i) (PAQ)<=P.
9fley Heva Guwied aulqaulb seh :
D PAP->Q)
@ 1(PvQ@)=" PAQ.
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13.

(=)

Obtain disjunctive normal forms of :
@D PalP-Q)

i) 1PvQ)=PArQ.
Or

P—-(@—S9), IRvVP.Q )
sapmsaficdipbsy R — S  earn  efleneray
QuDLILIBHID erar Hlmieys.

Show that R — S can be derived from the
premises P -(@ — S), |Rv P and Q.

<G,*> @R FPHE GO ‘@ eTerend 2 MLy
Qarem® 2 (HeurssliLGSpg. G -wer cuflens n
aafles a" =e eer flmeys. Cogdb a” =e
oTeireyd Guigelled euHd FHM @uied ereRT 7
Terd HTL(b).

Let <G,*> be a finite cyclic group generated
by an element ae G. If G 1is of order n,
then show that a” = e. Also prove that ‘n’ is
the least positive integer for which a" =e.

Or
GOEGSHIUIL g 6ir LLeBuIoHm GSHILEH
QUTTSE S &6 6T WO EFS W TenL_ 9IS 6
Hs&Adlw grysdm@ FwwnELb.
Show that the minimum weight of the
non-zero code words in a group code is equal
to its minimum distance.

Page6 Code No.:20584 B



14.

15.

(1)

(L,s) @ saliawuy wpmb abce L
erenfled HlemLdl.

Q) a@®b*c)<(a®bd)*(a®c)
G) axb®c)2(a*d)® (a=c).
Let (L, S> be a lattice and a,b,c € L, then
prove that inequalities :
Q) a@®b*c)<(a®bd)*(a®c)
G) axb@®c)2(a*d)® (a=c).
Or

Ledlwer eugeunigemer GLmEshEeflem Fnl L6
Bluwer auigelledd er(pgis.

@ x xx
1)  x, D x,.

Write the following Boolean expressions in a
sum-of-products canonical form

@) x
1)  x, D x,.
FLD GTGRISETTS LOTHDI.

@  (0.1011),

(i)  (0.24),4
Gii)  (2.7),
(iv) (87.12),.
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Convert to decimal numbers :

@  (0.1011),

() (0.24),,
(i)  (2.7)g
(v) (37.12),.

Or
(<) WS smew.
(1 1111, +101,
(i) 1001, —100,
(i) 10011111, +1101011,.
Evaluate :
@) 1111, + 101,
(i) 1001, —100,
(1) 10011111, +1101011,.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (@) Pv@) A 1(1PA(1QVIR)v
(1P ~71Q)v (1P A TIR)

@ G erer Hlepal.
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17.

()

Show that :
Pv)A (TP A(1Q Vv IR) v
(—|P A —|Q) v (—|P A —|R) is a tautology.

Or
Hneys :
@ 1PAQ)=>(1Pv(1PvQ)=(1PvQ)
i) PvRA(TPA(TPAQ)=(1PAQ).
Show that :
@ 1PArQ)-(1Pv(1Pve)e(1Pve)
i) (PvQ)A(1PA(1PAQ))=(1PAQ).

(1P - R)n Q== P) aan @sAr5nS
Pt  @event  @Quiéd  eligeud  Qums.
Cogib (pserend Gfe| Hlane @uid allgelpd
GITGHoT.

Obtain the principal conjunctive normal form of
the formula S given by (—|P - R)/\ (Q=2DP).

Also obtain the principal disjunctive normal
form of S .

Or
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18.

(<)

Fo D MI&HET

@O @x)F(x) A S(x) » v (M(y) > W(y))

i @M ATW0),  aouddoss
(x)(F(x)—>—|S(x)) clleneray eu(pHD erew
Blep .

Show that from :
D @x)FR) A Sk) - y(M(y) - W(y)

(11) (EIy)(M(y)/\—|W(y)), the conclusion

(@) (Flx) > TS(x))
Qavsrmergd Commid ga M Hlmie|s.
State and prove Lagrange’s theorem.
Or

o6 GHUEE @6 GO G wrismgsafer
B&flm gy Goppss 2k +1 aar @mhsmed
LLECL R ooz SHEG  (G@DeuTer
seupisaiien marsg olls Corsmsyn &
Qe (gD eTerd ST (H.

Show that a code «can correct all
combinations of k& or fewer errors if and only
if the minimum distance between any two
code words is atleast 2k + 1.
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19.

20.

(1)

<L,S> Q@@  Fal Ll 6Iens. TS
ax*b<ax*c

,b, L 95 b<c > .
@Dce Hepdss ¢ {a@bﬁa@c

Let <L,S> be a lattice. For any a,b,ce L,
a*b<a*c

prove that b < ¢ = .
a®b<adc

Or

aps gellwer @Qupsafisipd, gGs@id @
FHeETLD S -ar <p (s), N, U, ~, @, S> TGS
@QupsaiissdhE @ue wrpr Casriy 2 L wg

ereur HlemLal.

Show that any Boolean algebra, is
isomorphic to power set algebra
(,0 (s), N, U, ~, 0, S> for any set S.

QUBSES :

G 1111,x1011,

(1)) 110, x10,.

Multiply :

G 1111,x1011,

(1) 110, x10,.

Or
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(=) UGHEs
(1) 100001, + 110,
(1) 100000, + 100,.
Divide :
(1) 100001, by 110,
(i) 100000, by 100,.
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