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Third Semester B.E. Degree Examination, June/July 2023
Discrete Mathematibai Structures,,,Discrete Mathematical' Structures,;

Time:3 hrs. nl.:';.ffia1. Marks: 80Xioqtrl
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Prove by mathematical induction that, for every positigBjntegei r, 5 divides n' -n .

. Hdf, (06 Marks)

Evaluate the number of ways can 10 identical dffid-be distributed among five children if,
(i) there are no restrictions (ii) Each child Setqatl,*6ast one dime. (iii) The oldest child
gets at least two dimes. iii ,, ...,..rrr," 

(06 Marks)

Explain Binomial theorem' 
i ::,,:. . ,, . ::.,r 

(04 Marks)

I"WpddIt-3 
:::.

List and explain types of functions witffiamples. 
. i*".,,,,,,,,,,,,!._ . (05 Marks)

Let A -{1,2,3,4,6) and R.b*0. a:leiation on A defined.b,},, U 1f 
an{ only iff"a is a

multiple of b". Represent the..f&fidtiph R as a makix, draw':iFdigraph and find in-degrees,

out-degress of each vertex. (05 Marks)

c.

5a.
b.

c. If R be a relation on the.s.5:t {t, 2,3,4,6, 8, lz}_defined by aRb if a divides b then

(i) prove that (A, R) is aPOSET 1ii; oraw the Hps#ffigram of the (A, R). (06 Marks)
-riti{:,,,:'

,,,.-::rr, 
't"'

6 a. Letf:R+Rbe*finedby

OR - .$.

r(x)={j;.jHI:: Determine (0), (-r), r[;), r-'(:)

and f-t(s''I ,il.- .,\. osMarks)

b. If f :Rj'R. and g:R+R -ry$1"ns defined by,,, x)=3x+7, g(x):x(x3-1),
Vx e Rr erifu that f is one-to-ond$tit g is not. *#, (05 Marks)

c. Let N be the set of all natural quniSers on NxN ffireL{$ion R is defin*etl as (a, b)R(c, d) if
and onlyif a+d = b+c. ShowthatR is equivalegpe"relation. (06Marks). ,"\. 

,

Module-4
7 a' A student taking DMS'examination is di-reqtedfu answer 7 out -o,f 10 questions' Determine

the possible ways if,
(i) Thgre is no concem about tFq*p.ftler.
(ii) Musf answer 3 questions'fibqr'frst 5 and four from last 5 questions. (08 Marks)

b. What do you,mean by derangemoats?'Evaluate d5, do,*dui (08 Marks)
::::::::

,,,::::,:rLti,i,i, rql; ,,.-r,::::' ,r'"-, '', : L ;t, OR
a. Calculatt9 the number of oasitive intesers n suchfthat 1

:,
a. CalcuThe the number of positivi integers n sqchfthat l<n<100 and n is not divisible by

O#,-WO the rook O.r*.ffiqrl ibr 3*3 board ($ * at center) by using the expansion formula.
(08 Marks)

a. Explain the following with e
(i) ,\{rlti$raph

'i'ilih,.,i- Module-S

' '(ii) Regular graph(ii

b.

(iiil 'Co@ement graph. (ir) Indlced sub graph.

Show that the following gl,?,p. t are isomorphic :

,".. .a- 6 c;,, &

(05 Marks)
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(06 Marks)
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10 a. Forthe gpph shown below determine,

(05 Marks)

(05 Marks)
ls GooD".

(06 Marks)

rtree with n vertices has nrl edges.

Obtain the optimal p4@ code for the message "ROAD

ffi
""tr

Define tree. Show
What are prefi
Indicate the

b.
c.
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