50, will be treated as maipractice.
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Q o Discrete Mathematical Structu res@‘,.\
. = /f.:.::\ ‘\@/"
Time: 3 hrs. \é:»w""”) \\Max Marks: 80
”\/ / /;,/\Note Answer any FIVE full questions, choo{m\g)\
< ’/ 7, ONE full question from each modlﬂe. =/
‘\
A Module-1 S
1 a. Prove that for any three?{oposmons p,qr [P»—)(qm*)] Q’?—) @A (p = r)]. Using truth
table. / o~ § (05 Marks)
b. Establish the validity of gé@gument
p-—>q <‘\§‘
g—=>({As) <C 6?;\%5
rv (Tt va) R e N
NN ‘\ﬁ\x:‘h
p At Q:,...‘(‘y / “\M Sl
‘u 7 08y (06 Marks)
C. Prove that for all integers ‘k’ and %{: gf,zjl&f &n% ‘ﬂ are both odd, then k -+ { is even and k{ is
odd by direct proof. (05 Marks)

2 a. Determine the truth value of each o§ 1; wwwwww %ﬁﬂﬁg quantified statements; the universe being

the set of all non - zero integers. Y (05 Marks)
) 3x, 3y [xy = 1] \ @/\

i) 3x, vy [xy=1] ¢ e ©)N PR

ith) Vx, dy, [xy=1] EN {T

iv) 3x, Iy [Rx+y= 5) ------ 3/y =-8)]. (‘('/'%*;‘;3 BADC

v) 3x Iy [Gx—y= + 4y =3)]. <// (06 Marks)

b. Find whether the fol wm arguments are valid or not fof, wﬁ h the universe is set of all
triangles. In tnangh;?X there is no pair of angles of equal g\};e If the triangle has two
sides of equal len f)en it is isosceles. If the triangle is isoscele J’gﬂhen it has two angles of
equal measure. w ore triangle XYZ has no two sides of equal (05 Marks)

c. Ifa proposm ruth value 1, determine all truth value assi fits for the primitive

s

propositionst \e:, ”s ’for which the truth value of following compound pr%;(ﬁ)tlon is 1

[q—> {(-1]3\ A TISHA { s = (TIr A Q)}. (ﬂ@ (05 Marks)
//r \ \:Lf<\;
&, 4: ¢ S
d Module-2 <
3 a ye b;y mathematical induction that, for every positive integer n, 5 divides n i—‘ﬁf’“
//Z‘x;’ O(, ,y,arks)
&
DA ; 1|{1++/5 f o
bi::{,, or the Fibonacci sequence Fo, F1, Fy - - - - prove that F, = 7—; (- 2’ } [ 5 Caf
(06 Marks)
¢. Find the coefficient of :
i) x y3 in the expansmn (2x 3y)
i) x'? in the expansion X (1 =2%)". (05 Marks)
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a. CB/ /mathematlcal induction. Prove that, for every positive integer gif ;;) ¢ number
=)

b.

A&, @1 + 23" 4 1isa multiple of 8. (1L Marks)
How positive integers ‘n’ can we form using the digits 3, 4, 4, 5, 5, @ Tif we want ‘n
to ex‘&é\ »000,000. (O \ (06 Marks)
A certa;m;, uestion paper contains three parts A, B, C with four qugsf‘@né in part A, five
questxon B and six questions in part C. It is required to andwer seven questions
selecting at t 0 questions from each part. In how many waz{s (San a student select his
seven questl oy;answermg? g:I:«\\ ..... (05 Marks)
A \“:}‘
(e~
S} Module-3 5 \( \\D
\
Letf: RaRbedeﬁn@y f(x)= 3%, Drx>6 N \vv;)
-3x+1, forx<0 ;:l‘\\:\\}

i) Determine f r‘&,\}, -5, 5]). \i\ \
ii) Also prove that 1f 30 dlchg ries contain a total@f 327 pages, then atleast one of the

dictionary must have atleast 2045 pages. (= \‘“ (05 Marks)
Prove that if f: A > B and g :’ﬁ\,}» C are m\\r ble function then g of : A — C is an
invertible function and (gof)™ ; fox (06 Marks)

Let A= {1, 2, 3, 4, 5}. Define a rééﬂeﬁq&an’i A x A by (x1, y1) R(xz, y2) if and only if

X1ty1=x2ty.

i) Determine whether R is an equivalenc elatlon onAx A

ii) Determine equivalence class [(1 Cé)?g [?25(5’)1 (05 Marks)
&

““““ Sor &
Let fand g be functions from ﬁ:‘t 5;{ defined @é()\" ax +band gx) =1 -x+x. If

(gofH)(x) = 9x* — 9x + 3. Determjsed a, b. (05 Marks)
LetA={1,2,3,4,6, 12} define the relatloq-(;{’@ Rb if and only if ‘a’ divides ‘b’
i) prove that R is a part ?@ on A ii) draw the Ha.ééd}?l ram iii) write down the matrix
of relation.

‘F{ (06 Marks)
Consider the Poset w asse diagram is given below'/E‘Qn)uder B = {3, 4, 5}. Refer
Fig.Q6(c). Find : XS

i) All upper bo @//’){\,\
ii) All lower b é?af B \:;’"jlfK
iii) The least yppexBound of B GD}Z )
iv) The greates lower bound of B - )
v) Is thlSﬁ itice? 7 (.. @5 Marks)
............. L' NG 2,
/2 N =0
x\’\“‘(\
\‘\\z;/ ] (::/':,,\

Q\‘\ - ° ,/;”Jﬂ;% x\
.<‘\\)-) e
X 075
g»(‘\iv =
2\ 7
EL:} Cnd

Fig.Q6(c)
20f3
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Module-4
“O o_f 30 students in a hostel; 15 study history 8 study economics and 6 study c,ography It
is known that 3 students study all these subjects. Show that 7 or more students's udy none of
these subjects. »:“: ™7 (05 Marks)
Five cachers Ty, Ta, Ts, Ts, Ts are to be made class teachers for five ciaSses 'C1, Cy, Cs, Cy,
Cs, oneueéaher for each class. T and T, do not wish to become the class teachers for C; or

Cy, Ts anfi T :fg)r C4 or Cs and Ts for Cs or C4 or Cs. In how many wayp ¢an the teachers be

assigned wofk'z vithout displeasing any teacher. (06 Marks)
Solve the rec&y; e relation a, — 6a, 1 +9ay,_» =0 formn>2 (05 Marks)
(05 Marks)

fjn letter sequences that can b’ fbmﬂed using the letters A, B and
£ Qwed by a B. Find the recurrence
- (06 Marks)

car, dog, pun, byte. (05 Marks)

Discuss Konigsberg bridge problem (05 Marks)

Let G = G(V, E) be a simple graph with'm ¢ ges and ‘n’ vertices. Then prove that :

f

) m<— n(n )] o O

ii) For a complete graph Ky, m = % ng(

(06 Marks)
(05 Marks)

(05 Marks)

Prove that a tree with ‘n’,
Obtain an optimal pref

Welght (06 Marks)

(05 Marks)

Fig.Q10(c) | e

* sk k k 3k
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