50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Thlrd Semester B.E. Degree Examinati (‘?(1%w ec.2019/Jan.2020
' Discrete Mathemath,ab tructures

%
N ote. Answer FIVE full questions, choosmg’ QNE Sull question fromagach module.

Max. Marks: 100

M d 1e—1

a. Prove that, for any propositions p, q;#the compound prop031t10n &

> drl@=1)> 1) is effalffo‘logy (06 Marks)
b. Test the validity of the follow1ﬁg g’ument ‘
If T study, I will :ﬁ{o};a in the examination.
IfI do not wgtclw in the evenings, 1 w
I failed in Q]é éXamlnatxon -~y ’
E%jw; ‘3\. ).
. T must, havé ' watched TV in the evegmgs (07 Marks)

c. Letp(x): x? ﬁ%)o 0, q(x) : x —2@»&3 0, r(x):x<0. Find the truth or falsity of
the fo llowmg sggtements, when the uqurse *ffcontams only the integers 2 and 5,

(H vx R(:zg) > ~1(x) (11) ‘gx ;g0 > 1(x)
(i) az;»u(xwm )3P0 >0 (07 Marks)
,{ﬂ igﬁg?} OR . & .
a. Prove that, for any three propositions p, q, r % e
[ova)—rle o 1) e o)] s Y4 (06 Marks)
b. Prove that, the fo llownig ‘aré valid arguments o ¥
M polar) @7 PO, Ny
P gq—or ";*
. %‘“
. i:w, . \
. - hgﬁ (07 Marks)
C. Give: "
¥4 direct proof _
(%‘“’ an indirect proaﬁ& 4 &
(iii) proof by coﬁtraglctlon for the fof%wxng statement.
fn is an odd mteger thé% n+9 is an evé’y lgneger” (07 Marks)
% ( "9
a. Prove that f%gaéh 12 $2%452 (06 Marks)
b. Determme%tg”é coefficient ok
(D) xyz in the exgm;smn of 2x-y-z)*.
(i) x°y*Z inthele expansxon of (3x 2y — 42)7 (07 Marks)

¢. A woman has 11 close Ttélatives and she wishes to invite 5 of them to dinner. In how many
ways can she invi tﬁem in the following situations:
6) Tht:,l’\'é&' o restriction on the choice.
(i)  Twa,particular persons will not attend separately.
(iii)  Two particular persons will not attend together. (07 Marks)
Ve
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OR
a. Prove that every positive mteger n > 24 can be written as a sumwof S’sand/or 7’s.
oy " (06 Marks)
b. Find the number of permutations of the letters of the wo d»:. SSASAUGA. In how many
of these all four A’s are together? How many of them sdein‘with S? (07 Marks)
¢. In how many ways can one distribute eight 1dent1c$§§bba Is into four distinct containers, so
that, (i) No containers is left empty.
(ii) The fourth container gets an odd numB‘eX 6f balls. (07 Marks)
Module:3 4 .
a. For any non empty sets A, B, C prove tha is;‘.‘, %"
©  Ax(BUC)=(AxB)u(Ax €n bt
) (Ax(B-C))=(AxB)- (;&* C ¢ (06 Marks)
§ 3x -5 for x>0 & S
b. Let f:R — R bedefined b ﬁ'ﬁ“?’
© © }.l‘..;ﬂ Q —3x+1 forx<0 “\i\%,}
(i) Determine f(0), f } f(%% Find £'([-5,5] )E,% - (07 Marks)
c. Let £ g, h be w@;ﬁctxons form z to z'&ilefmed by f(x)=x-1, gx)=3x,
0 if xis é}jgxf
h(x) = {1 i xlas 3 - Verify that (fo g) ,;@Q Lt (goh)x). - . (07 Marks)
f <, ”:*c ; “*‘-f-r .,F
b OR
a, Let A zil,2“§“&4 6; and R be a rel t-§9n on A defined by aRb if and only if “a is a multiple of
b”. &%esent the relatlon Ras ix and draw its dlggr ph. (06 Marks)
b. Draw thé Hasse diagram repres&htlhg the positive dmsofs of 36. (07 Marks)
c. Let A={,234,5}, deﬁne adrelation R on A%j@%y (x,,y,)R(ﬁ@%vxg) if and only if
Xty =X 1Y, j-.{%‘ﬁg mgf u&,}
() Verify that Kggian equivalence relaﬁeﬁ ,
(i) Find the partition of AxA mdgced by R. (07 Marks)
P re-4
a. There are eight ]p%’ters to eight diff people to be a[;lat:ed in eight different addressed
envelopes. Find’the number of w f doing this so.tht at least one letter gets to the right
person. ' ﬁ '%?" (06 Marks)
b. In how Ty ways can the 26;letters of the Enghﬁh dlphabet be permuted so that none of the
pattefas CAR, DOG, PUN BYTE occurs? (07 Marks)
c. By ysing the expanswn‘fermula obtain thexrggk _R__lynomlal for the board C. (07 Marks)
:‘g’»f‘ & :i% ’ 6
g:‘je«?
m 7 Xr
a. 'An apple, ?&B‘anana, a mango an ﬁn orange are to be distributed to four boys B, B, B3, Ba.
The boys By and B; do not%wmh to have apple. The boy B3 does not want banana or mango,
and B4 refuses orange, «fﬁ’i‘how many ways the distribution can be made so that no boy is
displeased? : Yot (06 Marks)
b. Ifap=0,a; =1, ay = and a4 =37 satlsfy the recurrence relation an + bap; + ca, = 0, for
n=0, find the cdfistants b and ¢, and solve the relation aj. (07 Marks)
C. How many between 1 and 300 (inclusive) are, '
(D) ible by at least one of 5, 6, 8? :
(11) D‘iv1s1ble by none of 5, 6, 8? (07 Marks)
ﬁ**’%:s,«._ﬂ’v 20f3
l*g; ;ﬁ'.’,y
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Module-5

Show that the following two graphs shown in Fig. Q9 (a) - (1) and Fig. Q9 (a) — (ii) are
isomorphic, N, (06 Marks)

Uy Uy, Ug PRS2 V2.

¢ v V‘r
o | Vs Vg
TR o Jg
Fig. Q9 (a) - (i) = 4 Fig. Q9 (a) — (i)
Define the following with example of eachy.,” 4
(i) Simple graph (ii) Sub'graph
(iii) Compliment of a graph (iv) Spanning sub graph (07 Marks)
Construct an optimal profix code.for the symbols a, 0, q, u, y, z that occurs with frequencies
20,28,4,17,12,7 respectlvely - / ) (07 Marks)
& OR

Prove that two sxmple graphs G1 and G; are 1somorph1c 1f and only if their complements are
isomorphic. ¢ (06 Marks)
Let G=(V, E) be a s1mple graph of order |V| 1 and size |E| , if G is a bipartite graph.
Prove that 4m <n® (07 Marks)
Construct an optlmal prefix code for the/ letters of the word ENGINEERING. Hence deduce
the code for thls word. (07 Marks)

" Lk ok ok ok ok

3 0f3 4 A .(%: :






