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Third Semester B.E. Degree Examffiitin, Aug.iSept.2020

Discrete MathematiGal tructures

Time: 3 hrs. ,**fl"Jax' Marks: 100

Note: Answer any FIVE full questions, e"niasing ONE futt qaestion froiit' each module,
:,'':, "il

:,'.M,,pdule-l
I a. Define proposition, tautology, o'dutradiction. Determine

statement is a tautologY or not;::: '::: : '

., 
riLr::j;r.-jl

whetfrer the following compound

(06 Marks){ (p v q) -+r } ++ { -r+-(p v q)}
Using the laws of logic,-show that

(p -+ q) n [-q n (r,,... .q) 
] e -(q v p)

Establish the validity o.f fhie following argument :

Vx, p(x) vq(x)
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op.

b. .""i,, ,,',,,,,,,]: ,,
rI "!':l,,itl\;' (07 Marks)

(07 Marks)

inverse and

(06 Marks)

c.

2a.

b.

3a.

dr

.'. there Wai,no strike by stud-ed{' ;,.''
If Ram studies, then he will pass in DMS. If Ram doesn't play cricket, then

he will,study. Ram failed,itOMS.

,'",i

Let p(N) ;:ip(N) ::i > 0
q(x) : x2> Cx2 > 0 and r(x)'i.i'.' 3x- 4: 0, th9[;;,

for the universe completing of all real nurnbers, find the truth value of
(i) lx {p(x) n q(x)}";'.:rirr(ii) Vx {p(x) + q(N)} (iii) lx {Q(x) n r(x)}
Define dual of logical statement. Write the dual of the statement

(p v TJn (qvFJv Gns nTo) ..,:),.',:,:

- 
rI', 'Module-2

Define well ordering principle and prove the following by mathematical induction.

(i) t2 + 32+ 52 + ti, - l)' = n(2n - l)(2n + 1)

J

(06 Marks)

(06 Marks)

(02 Marks)

(12 Marks)

b.

(ii) lx3 +2*4+ 3*5 +....... + n(n +2)=

Find the coeffieisnts of
(i) xey3 in the eipansion of (2x - 3y)''
ilil u'b'cfdtin thi expansionof (a + 2b- 3c + 2d + 5;'6

n(n+1)(2n+7)

3x, -p(x) .",,
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(08 Marks)



OR
a. Prove that for any positive integer n, .- ;,.,

i L = I - 
fi:, 

, fn denote the Fibonacci nq{,m;;i,ji'
.l-t ar an '

rt"i=lzL
b. Determinethecoefficientofxyz2 intheexpansiorof lZ* -y'z)4' ,,,,,"1, 

''"""

c. How many positive integers n, can we fth-,liing the digits 3, 4, 4,5';;t6r 6,7,
to exceed 5,000,000?

j rr"'r'll

,]
5 a. IfA: {1, 2,3,4,5} andthere.ar+'67

.*,i:lrr.# ,,o'-.',,,
'9,.ar+,,,..$flo"inlective functiors f:rr$. -+ B, what is I B l?
u, 
''' ,, " (03 Marks)

b. Six books each of Physics, Ctb*irtry, Mathematics and four books of Biology totally

contains 12225 pages. fiflUithe least number of naqfs'$ained in a book. (05 Marks)

c. The setA: {l,Z,q,i;iiff'anO g: {2,4,6,7,8} hfl&f :R + R is givenby (x):2x+ 5'

Verify the followicgJeSults for , .,,

(i) f(AuB): f(A) u-,f(B)
(ii) f-'(AuBl :ffiel u r-1in;
(iii) f -t(AnrriEf -'(e) n r-t6; (12 Marks)
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t$ 

..,i1,:;iLrt:,9p ,,,,,,1 '

6 a. LetAEl 1,2,3,6,9,72,18 ) anddbfineRonAby$y-if"xdividesy".DrawtheHasse
diagram for the poset (A, R). AlSo write the matrix of reliition. (08 Marks)

b. Coisider poset whose Hasse.didgram is given be.!&'€oiiiider B : {],,+, S 1. Find the upper

and lower bounds of B, leaaffiper bound and grefteiilower bound rlRefer pig'Q6(b))'
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(06 Marks)

(07 Marks)
if we want n

(07 Marks)

'+if$ i:
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.,\1q:.::,,, .". ."t,Fig.Q6(b) .:,.::r:rr.i (04Marks)
t^

c. fet f;$l h : R-+R where (ij : *', g(x),,.: x * 5 and h(x) :r*z*r. Show that

qog)of: ho(gof). 
1,*":= 

(08 Marks)

Module-4
;. h how many wayi''':{riii the 26letters of'English alphabet be permuted so that none of the

pattems CAR,;D,,,,9G;'PUN or BYTEloccurs? (08 Marks)

b. There are ejfli't'llettgrs to eight,diff,!,tent people to be placed in eight different addressed

envelopes;'Fipa tne number of ways of doing this so that atleast one letter gets to right
,jr t:

person.
c. Solve the recurence relatitihq- 8n- r - l2(n+ l)3, n )1, ao : 3.

l.1till'

., oR
a. A person investsib,rne amount at the rate of llYo annual compound interest. Determine the

period for thispffiiipal amount to getdoubled. (06 Marks)

b. Howmanypeffiations of 1, 2, 3,4,5, 6,7,8 arenotdearrangements? (07Marks)

c. Find the roo(polynomial for 3 x3 board using the expansion formula. (07 Marks)

r.tlri{ilfri;,,;:

::, ,,,::::::::, ,:"

(04 Marks)
(0E Marks)
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9a,
b.

graph (iii)
sub graph

(iv) Regular graph

18C536

(06 Marks)

(06 Marks)

(08 Marks)

c. Define the following with an'lt
(i) Simple graph
(v) Spanning su

(viii) Complement of g!

,,ffigp (iv) Regular
i).:€15-mp lete B ipartite gnph(F.iJJ

10

.:u;f oR"m
a. Let G : ry, q) 6,9,,ffionnected undirectedgffi, what is the largest possible value for lVl if

lEl : 19 an+tiWl > 4 for all v e V? *:" 
(06 Marks)

b. Conrtro-etld$tional prefix code fop..the€letters of the word ENGINEERING. Hence deduce

the cqdtffi;ithis word. -.*# dE+, (08Marks)

a. f :$';fb is a complete m-ary tr#:vith lV l: n, if T ffi.?"leaves and i intemal vertices,

6"T9;i"llowingtttu'ot'=. 
* *' , m

(ii) r=(m-l)i+l .. '{"*

(iii)i===- .n.,"'' ,.* =1. *-= (06Marks)
m-I m * " ",ry-

.11''ht -&r= -" * 'rh*"
;,,_ ;- ,*.fq$"u 

* .*u
tl;

,'. 'tt :;':'i:::r .'.'"n: ltt='tee

,.* '
* 

t' 
.-' : -e#4 * r i;i;:a:::::@

,,,,:::,,. F' ::.dii;,ii'

. .,,,,,,1;.g,";i'', 
a *

::i:i:ILf 1,,

-(m$
1il

-: I
ll :i: . q' ,-,rr

..t :i.

,,:::ji7., n

.r{f/h::'

.'.,'j#B;"'

iil

3 of3


