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Third Semester B.E. Degree Examin'affi'Itn' Jan./Feb. 2021

Discrete Mathemati C,a],Structu res
Time: 3 hrs. , : 

*t 
Max. Marks: 1oo

#d. "'e,
Note: Answer any FIVE full questions, choosinffQNE full question from each module.

Module-l
I a. Verifu that, for any three propositions ffi;r:the compound proposiffi4;'

[p -+ (q -+ r)] + [(p -+ q) + (p -+sI idY'tautology or not. (06 Marks)

b. Test for validity of following argument.
If Ravi goes out with friends, hal.Wtl*;not study ,"1ffi 

"

If Ravi do not study, his fathpr::boEomes angry
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His father is not angry ' ll$ " (07 Marks)
.'. Ravi has not gone outlwith friends

c. Give direct and indirefpi6of of following staterfuffi "?roduct of two odd integers is an odd
integer". .,,,.,$,&,",F0t"" .r (07 Marks)

2a.

b.

3a.

4a.

b.

c.

,11 a': ':' OR",,,.
Foranythreg p sitionsp,g, r, provegf[CIt{-p^ (- Qnr)] v [(qn r) v (p nr)] er

Check foi-wlidity of following arg$me{rt,
If a trianffi has two equal sides theh.it is isosceles. If a,.,friangle is isoceles than it has two
equda*gles.
A certain triangle ABC does nottave two

iv) Vx, r(x) v s(x).+'
,-qrMfffiule-2
:::::,,illlii-

By mathematical induction prove that

A:y' m the expanslollidri of (2x3 - 3*f a z2)6

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

Consider the following'o,
n(x):x>0 o(x):xlni-0p(x):x>0 q(x):x 'gl, t';J=,ry!\o_:t?.: a:": : :
Then find truth valudrof i) Ix p(x) n q(i}=n'= ii) Vx, p(*) * q(*) iii) Vx, q(x) + s(x)

/ \ /' \ :" ri'::' ':'"": ':t' _* ''!:: ,:.:.
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distribution cao- be'tlone in the mr$tt$*es

i) Evepy.'tful$ents sets at lea 300
iil e n\uiit, at least Rs.500.$ and rii) e rr\riEg€;t at least Rs.50,0,d and C must set at least Rs.400 each.
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(07 Marks)

By mathematical induqtiffior" that for any positive integer n the number 11n*2 + 122n*r is
" J *s,,

divisible by 133 " 
l (06 Marks)

How many positive iqtegers ,n can be formed from the digits 3,4, 4,5,5,6,7 if we want n to

exceed 5,000,0Q.8-,..,,- (07 Marks)

A certain queg.lgt paper has 3 parts A, B, C'with four questions in Part A, Five in B and Six

in C. It is reqri$ed to answer seven questions by selecting at least two from each part. In how

many dif.fereht ways student can answer seven questions.
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(07 Marks)
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Module-3

5 a. Let A : {1, 2, 3, 4, 5,6}, B : 1O' Zllfrl and f be a turrs't-ion t:* O to B defined by

f : {(1, 7) (2,7), (1,S) (al ol 6,'9) (6,9)}' Then rn]o o)', f-'(9)' If 81 : {7' 8}',

Bz: {8, 9, tb;f*d }"'13,1,'ri1er)- -ri.'[# (06 Marks)

b.LetA:{|,2,3,4}andnuearetutiononAdefined*b,.n,ifandonlyifxdividesy.Then
i) Write n u. Lia.r.d pairs iito; diaeram * iii) write mltrix of Rt 

. , , 
to'#5, 

,"
c. If f, g, h are functions from R to R defined-@$ : *' g(x): x * 5' h(x)= 4x'+2 '

Then verify that f o(goh) : (fog) oh ffi' ,'1,," (07 Marks)

.-$fu-=^^- =..

i a. If 30 dictionaries in a library contlin dA 6i,lZ7 pages then provo& at least one of the

dictionaries must have at least 2045pages. ,,, (06 Marks)

b. For any three nonempty sets A, ?''C prove that

D (n.;n;xc=(A><qg##!l -",
ii) AX (B n C) = (A x B)*#:ffi x O '!" (07 Marks)

c. LetA : {1,2,3,4,6,8, 12t#ile apartialorderR'9'AbyxRyifandonlyif xdividesy'

Draw Hurr.iigru-rn oe'n:u;,{ 
* 

o*;T& 
(07 Marks)

' ---'Q 5; Modure-4 . *.\

i a. For the integers kg , .n, ,h.r. ur.ffi@ungements where l' 2' 3' 4' 5 appear in first

five positions @4r*tind value of n' '"'{.k;- ^^ ---L:^L ^-^ i\ ,{i.,ioi 
(06 Marks)

b. Determine nur*,!df'of integers Lii*..n,*iffi100 which are i) divisible by exactly two of
v' 

;,;;il'il+irhffi*;.""ri;, s *'-"''". , t,TMarks)

c. ;il:$#.,)1a", Iu,,lrorn2,r,=,lJf: 
:r,a1=2 .,,{.\, 

(07Marks)

.,+,.,fr4 .J -gR ^ 
,,i "

g a. out of 30 students of a hostel 15 study-history, 8 p-t onomics' 6,,u"d', geography and 3

study all the three subje.ts,SfS* tfrut Z ot -6ig=$q'Lole of the t"I+jS* (06 Marks)

b. An appte, a banana, a m go, ;J., q;rg. -ffi dirt.ibut.d to + 99yi 
Bt, Bz, B: and B+'

The boys Br and 82 dd''ffit'tuitr' upprt' nr $1p{;ffiwqt 
b9a1a or'niango Br retuses orange'

rn how #y *";r di;fiilti* .ui,i. *d;$dittut all of theryl'4,1e happv' (07 Marks)

c. sotve ,, - il-,i--:=;l; fb; n 2 1 given a 5'l'' (07 Marks)

;L -'"i"" ,,,,..,i .A..ro-<,-"*ff* $+ -'' -Nlodule-.5

9 a. Show that fo.ilfi,ins sraphs in the FiE'QTXO u'd#,,&S'9(u)qt isomorphic

,*]. \ffi\ q

I & " "flg.u.Y(ar(1, r rr6'\<'/\sl\rrl
1' ' (06 Marks)

- ::
fl-.3Define with an+,fu#ple to each, t) Complement of a graph ii) Vertex degree

(07 Marks)
iii) Rooted tree '" iv) Prettx code '

c. lpp_tv.*glsisort !o th9 lit^, - . ^ ^ (07 Marks)
-{,-7,4, ti,ffi':3, 15, -3, -2,6,\o;3

'*tt*u'i= oR
10 a. Prove that a tree with g YfrItices has (n - 1) edges' ^ 

(06 Marks)

b. Determine number of ve*ices in following graph G:

i) G has 9 edges md all vertices have degree 3

ii) G tras 1o"ufrg" with 2 vertices of degrie 4 and all other have degree 3 (07 Marks)

c. Obtain optimd.d; code for the message nOAn IS GOOD. (07 Marks)
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