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QUESTION 1. ¢ (3 points) Let A = {1.2.6.10.7. 14.15}. Define "<="on A such that «” < “biff b | «. Then
" <= "1s a partial order relation on A.
‘\ < 7] b
Write downc’l' orF

a 6<12 F

bo14<7 T /
L

c.2<1T

Draw the Hesse diagram of the above relation (3 points)

2,6 .,10,7.,14,156 <"1

6 ,10,14 * <" /'l\7
e VN
/,'//
QUESTION 2. (i) (8 points) Let a,, = 7a, 1
. Ch.

12a,,_> 4+ 60n. Find a general formula for «,,. Do not find

~7Cn-1 +126n-1 = 60On
e Solve for hOmogeneovs an -

On-7aGn-1+12CGn-2 =0 — X' -toe+l2z0—m X, U, &xq:3

n
Gheny = CiCud)'+ ¢ (3)

» Solve for Parh‘cvlav Cn .

CpCny=hbintbo

Gpeny-7apn-i1) +126Gp(n-1) = 6on

bin+bo -7 (bin-bi+bo) +12Cbin -2by + bo)

"

6on
bin fbo-?bm + 7h —'Hoo +12byn - 240, 2‘ibp+lzb0

R

6o n

6bin +(-I7b|+6bo)=60n
6b, = 60 - b= 10

-17C12) +6bo =

o0 — bo - §5
’ - 3 \_///
Qpcny= 1on + 85

= C1CD™ o () vion+ B2
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() (3 points) Is A 5 an Balerian trail (path)? 1 ves. construct such trail (path)

-yes , beccwse excctly 2 verlicies

heve odd dc'gr’ccs 3%

I-3-2-6-1-Y4-1-1-1-65-12
QUESTION 3. (Y points;

() (3 points) The digits 1. 2. .. 9 will be used 1o construct 6-digits cars plates. How many car-plates can be
constructed if the second digit must be three. the 4th digit must be 5. and the last digit must be even ? Note
that cach plate consists of 6 digits and there is no repetition,

4 even 5 odd

% X1 X5 KAX4 x4

(i (3 points) There are 1020 positive integers. where cach is of the form 124 for some integer 4. Then there
are at least m integers out of the given 1020 integers say ;..

o, such that ey (mad 15) = as (mod 13) =
t,, {nod 13). What is the best value of 10? show the work

15 R
| co-domain| = —rvr——

= —— £ 65
3cd (15 ,12) V

4
me[1222] sy L

(i (3 points) The digits 1.2, 9 wilt be used o construct car plates. where each plate has 5 dignis. 1 the first

and the forth digits must be even. and the Sth digit must be odd. Assume no repetition. How many car plates
can be constructed ? '

- /

UX6X5X3 X_Ek /

QUESTION 4.1t 12348927}

[wo vertices . U are connected by an edge it and only i
ab (mod 6) = ()

() (4 points) By drawing the graph. comvinee me that the graph is a A, . for some integers m, - Find m.and n
€2x3>mod 6 =0 C449)Imod 6 =0 PR
C2x9)mod 6 =0 cux1)mod 6 -0 %?%
c2x1#)mod -0 (€x9)mod 6=0 3 %

f3x4) modb-p CEALF) mod b0

m= 3 /’J-II;
C3x8)modb-0 s Ko

() (3 points)y ts the graph an Eulertan Ciecuit”? I6 ves. construct such circun

_no beccuse the degrees of dhe verticies are not even

#
rd

\//
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(n1) (3 points) Is the graph a Hamiltonian”? it yes. then convinee me
-Yes , beccuse Co 1s ¢ subgreph of it
27-8-%—",’3'2 - 2%
QUESTION 5. (8 points)
Stare at the below picture.

Consider the network (nodes. links and their weights) in the figure below.

L2 z‘q's‘(,}
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QUESTION 6. (8 points) Use Math Induction and prove that 64 | [(1(1 +2)(n +4){n +6)| for every even integer

n -2,

1- prove it for n-=2:

:Lx62+2)1((2+\l)x6’2+b):2 x4 x 6x8 =384

w

84 . 6 — trve

e

9 A

2-assume 64| [nCn+2)Cn+y)cn+6)] s true for some even .'n}eger
nsa

-prove it Sor the nexi even integer n+2 — 64 [cn+2)Cn+4)Cn+6)(n+§)

Cn+2yeneuycne6) (n+8) = N(N+2ICN+4)CN+6)+ 8 CN+2)CN +4)Cn+6),
UGS

roved e\‘/;w-numbers
Pg > can be written
/:'/ S)e% 2 C‘S 2m y mC’Z
&/ gx Am x 2m x2m

- 6um > mulhiple of 6Y
—> theredore , 64 | Ch+Z) Cn+49)(Cn+6)Cn+8) s tree

integer
o conclusion : 64l Cncnt2)ycn+a)ycnre) s trve for every even integ
nz 2

QUESTION 7. (3 points) write Truc or False

() Vo % Q. 3yec Z suchthatrye z T
= x3 =2

(i) 'y € Qsuchthat Ve Z*. vy —dr =0 T
XCY-4)=Y=Y45 F
(i) 'Tf dr € Q such that +" =43 =0, (hcnm F
QUESTION 8 (3 pm:lllts?lﬁ)t A={3.1.57}and B = {3. 2/9} Write Truc or False
(i) {(3.5).(9. 1)} C P(Bx A) F /

Y ? C 1
(i) {9.{2.3}} € P(B) F p(g):EB , O, 835,81, 09y, 03,1y, 1349,

'S 1
(iii) {(5,3)} € P(A < B) T A



