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QUESTION 1. (i) (6 points) Let A = {3,4, 12,13, 15}, define "=" on A such that for everya,be A, a” ="b
amod( 9} = b (mod 9). Then” = ” is an equivalence relation on A. Find all equivalence classes of =.
Assume that ” = " is a subset of A x A. WRITE DOWN ALL elements of ” = .

£3] = {3,12%
i ={4,13¢

sl = {183} LQ/

"= = 133, (3),02,3), (12,129, (., CHLIBY, 03,9), (13, 13),
5y LR |

3L \b ‘

(ii) (3 points) Define "<="on 4 = {1.3.8.16} such that o < b iff b = ac for some ¢ € {1._2.(l§. 10}. Tnen
" <="is not a partial order relation on A. Which axiom fails? expiain.

g8 X Ib =ince lb=%3x2 2€C
howevey, bR bkecouse % = b x ob

7%,

orti- summetric  axom  tals, and therebore Vg & not @
N QUESTION 2. (i) (3 points) Is K's a Hamiltonian? If yes construct a Hamiltonian cycle. ov\ian \ O’(d ey

Ramilfonian C,\jC_\Q_V A-R-C-D-E —A

e z

¢
(i) (3 points) Is K an Eulerian circuit ? If yes, construct such circuit.

he

3&5\
A-B-C-D-E-A-D-B-E-C-A

/iii} (3 points) Convince me that it is imopposible to canstruct a graph of arder 8 so that the vertices have degrees
3.3,3.2,2,2, 1, 1. [Hint: Use a beautiful result]. \\[\:%
foctt sum of @l degvees of all ver¥ices Shoula -
. . daoqvyee S -
e an even  \nNY eqey lo 50&\593 ia%—"“" l
\ i A
. o~ %
Nowever, 4 24 242424 2 Vvl = VY. Yneve bove , X
% wopoctible Ao nove  a Oraph of ovdev
B wanin ine %\ve.r\ de%reag, /L}
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(iv) (4 points) Let a,, = 7Tan-$ — 120, 3 +24. Find a general formula for q,,.
L) find o (he particy)

ar elemeny) 23 co

Do not find C1,C
Spey T Flipen-y ¥ 1285 (nny = 2N

mb‘\ me_

Clyy =

L en (g Ly
C-Fcr 12¢ = Q\
o=

2) find NomMdoeneous  <oludion
A= >

i
——

AN

- e -2

B = LIJB

1 rumbers J\'\Jb;u

QUESTION 3. ) (SM)ThedigiLt 1424...49willbemedmconsmmcasplaes. How man
canbeconsu-uctedifadiacemdigilsnmbediﬂermﬂleﬁm igi
even?Notematmchplaleconsistsofﬁ

y car-plates
dlgntnmstbeoddandmelastdiaitmust be
digits.
- 1630
_‘!.-
(i) (3 points) Let m be the number of candy-bags that will be distributed over 53 schools. What is minimum:
value of m so that a school will have at least 31 candy-bags
Mmoo o \
O k= ")
M T S0 %X B 4| /17
1) e \

form 3k for some integer k, are avail
given 302 integers sa

able. Then there
Y @1.....am such that o, (mod 12) = ay ( modi2)... =
value of m?
3,6,9,0
|domoin|= 202

\coc\omoim\ =Y
A
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QUESTIPN 4. (6 points) For k =4 to (n®* +3) do
{ -r‘-:l':s—e— =y

next k
a) Find the exact number of arithmetic operation executed by the code?

outer \oop:
rerodions' (n2+3)-Y 4| = 2
Operations: Yn3

et 18 2n e e

inner  \oop

iterafions @ K-+l = K
sperations: FK

—s first levalionn FHHY = 28
— laal devohon: Hn3>+3)

total = Y2 + ,: 2% 4 ?Ch3*’5)j
> n]

b) Find the complexity of the code. i.e. Otcode:. /

Q®) L - 10

=
SJUESTION 5.Let V = {6.10.12, }$)18}. Two vertices v),v2 € V are connected by an edge if and only if

(\&Sé_moa" 30 =0.
(1) (3 points) By drawing the graph, convince me that the graph isa K,

\e 5 /V)

(ii) (3 points) Is the graph an Eulerian Trail? If ves. construct such trail.
o—-b—5 -1&g-l0o-12 -5

M

(iii) (3 points) If the graph is a Hamiltonian Path, construct such path.

Wwe s WS,
b-\10—-\& -5 —\2_ .

1%

> Yes, Yulevrian Areanld
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QUESTION 6. (8 points) Stare at the below picture.
Consider the network (nodes, links and their weights) in the figure below.

| 2 2 YW 54

| |[e] 3 20 8 e o2

R F

2 \i\l WoT 2
3 3

i P 5 |3

4 [+ s

5 \ éf_,

"SUESTION 7. (6 points) Let z be the number of a particular candy in a bag. Given 1 < z < 88. If z (mod 8) = 5
«na x tmod i1} = 6. Find the value of z.

M|:%J m2_:\\
r‘.-’—5, r1'=6

\'\r\ N im\-—% (\\3'\ n Z% = R &O
N Ly, —s () n Zy = F

x = L) 4 (6)(@)Y] (vod 28)
. bl



