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Third Semester B.E. Degree Examinatiop4gffi .20181 J an.2L1rg

Discrete Mathem ati calffilffi,rctu res
.^-lffiTime: 3 hrs. nqf ;* Max. Marks:100

Note: Answer any FIWfuQrl\ffitions, selecting

dq,at least TWO questioffiom each part.

ffi / d\-*v t \1 a. Determine the sets A and B, giffithat A-B=[,3,7,11j#PB-A=\2,6,81 and

AnB={4,9\. ffi q d (o4Marks)

b. State and prove DeMorgan rarygffid (06 Marks)

c. Using the laws of set il,.o.yffiis ffi;E @M (04 Marks)

d. A problem is given to fqur *rW*, A, B, C, D who$.*c1$nees of solving it are ], 1, l, Id. A problem is given to fqshrtlents A, B, C, D whffihanees of solving it are 1, 
;, ;, ;

respectively. Find thffikmility that the problerffiWved. (06 Marks)

2 a. Prove that, for d%$;;titions p, Q, rthe c@p$und proposition ,

(p"q)"(p$(q-r))]+r isatapffi. (06Marks)

b. Prove tnaffit$ny three propositions, p,W (p 
" 

q)+ r] <+ (p - t)" (q + ,)]. (07 Marks)
,d"'We d _ .&c. Test thffilrtity of the following arryrf,ent:

'{, ryM deme@m*:' 
If Ravi ffiut *,th !,..r9s, ffinot study.---*tIf Ravi Se$not study, his ane-rv-d,"

tr:::V:;13'ffiv
%%ff'. Ravihas not gffitrt with friends* s (07 Marks)

d I %*d ,qd-e
a. Suppose the tniqfu: consists of all ffiSgrHConsider the#Fwing open statements:

Consider the ffiwing open staterpqfutffi ij(*),x ( 3, q(xf vt+t is odd, r(x) : x>0

W:ite.down Petruth valry1 oftheWowing: *k '. 
..Writedown.$re$ruthvaluesoftheq{i}&wing: _-3*.(, p(2h * (ir) ffiq(4) ;({ffi(-t)nq(l) (iv) --p(3)vr(0)

(r) p(0)-Bq(o) tviMCri <+ -.,q(2) tum " (06 Marks)

b. pinA$ffietner the follolffii$ a valid argpmdt for which the universe is the set of allb. Find"Tftlfiether the folloufrnffiiS a valid arggmffit for which the universe is the set of all

6tudbnts. ryS."
, No Engineering stq#n#i$;bad in studiesfu*S'"

**ry*it is not Uaa ffit , d 
*

His father i

(07 Marks)
c. Prove

(1)

tir(Puurt lurrll.dqffi;b tv/ lvrarA!,

c. The Fibonacffihmbers are defined recursively by,Fo =0, 4 =1 and F,:4,-, +\-, for

n22 . EvaliiLte Fz to Fro. (07 Marks)\.

qffi 1or2

d

integers k aneffF'
/ are both odSthen k+ / is even and k/ is odd.

(ii) k and / are boffien, then k + / and k/ are even. (07 Marks)

, M4 a. Prove that 4n. (r' - flffi, all positive integers n > 6. (06 Marks)a. Prove that 4n. (n' -7Jffir all positive integers n > 6. (06 Marks)

b. A sequence {u"}ts%efrned recursively by Lr=4, &n =&n-rtn for n>2. Find a, in
explicit form.ffi* (07 Marks)



6a.

c.

7a.

8a.

I'ABI=E
For any non-empty sets A, B, C, prove tilt-x (B u C)= (e.Mt (n ' c) ' (0s Marks)

Let A ={,2,3,4,5,6,7\ and, B={w,x,y,z}' Find ttrfuffier of onto functions from

A to B. ffiWefl (05 Marks)

Show that if any 6 numbers from 1 to 10 are choosemffiffi two of them have their sum equal

to ll. ^ $*%# (osMarks)

Let f, g, h be functions from R to R defined uy@e x+2, g(x) = x-2, h(x) = 3x for all

x e R. Find gof fog, foh, hog, hof, * ru* & (05 Marks)

ffi* ,w&
Consider the sets 6 = {a,b,c} and B =#ffim and the t:latt:* RffiP,l),(b,1),(c,2),(c,3)}

and S={1a,1),(a,2),(b,1),(b,2)} fl'om6&& determine R, S., *j*', RnS, Rc and Sc '
r"* (06 Marks)

Let A ={r,2,3,4,s\. DefineffiMfi' R on AxA by6$w,)R(*r,v,) ir and onlv if
xr*yr=xz*Yz. . ffi&P **(r) Verify R is an.friWf.o.e relation on AxA.@

(ir) o.t".-ir.ffiivalence classes (r,ffi, +)] and (t,t)]
(iiD Determineffipartition of A x A induffiy R.- - . (07 Marks)

Let A = {1,2,3,#%@Tryi on A defure the rglat{on*R by aRb if an only if a divides b. Prove

irlr, n i- ; ;;irffir%, oti A. Draw the Hasffidiasram for this relation. (07 Marks)

bingle errorsj ?

operations O defined by

10cs34

(06 Marks)

x@y - x+y-1 and

(07 Marks)

(07 Marks)

b.
c.

thrt n ir ; e.rtffirbr on A. Draw agram for this relation.:&er on A. Draw the Ha&kliagram for this relation. Q7 Marks)

ffiw]," - , .\.
on z defined by x* yffi + y+ 1 - Prove that (2,*) is an abelian group'

, @ (06 Marks)
,q"

Pooflagrange's theoreq& ;6, (07Marks)

the intersection of tffibgroups of a grorEffibgroup of the group.
q/ dWM" d" (07 Marks)* tu '&fl -* -:k.d dffi &

The Parity-check *urri@, encoding tunctffi Z', ->z! is ffiUy,
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