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Question 1:(8=4+2+2 pts)
a) How many strings of length four from the letters A,B,C,D,X, Y, and 7 are there

? J 3 : )

1) if letters can be repeated?

!-!Ill ll !_I‘ 7he numé(y s 7[/: 2[/_01@

77

i) if no letter can be repeaed?
m The numbser s PC7,4) =FxEx5xY
¢ 5y = 840(1]
iii) if each string contain the letter A?
The mumbey «f shongs hab de nel coon 2he Lih,
A s (,Z//Sé ; //\0 V)UIML(’V 9} 7Lf——7' (L/:

iv) if each string contain the letters A and B? D
Let X be the sed of shrimgs that oo net Gmtain He lolfe A ;
an :l Y r’ ” 4 ’” /; r’ o R 7 rfm,, 5)'
" ¥ o g— c :
So, we neod 4o Caleelate NV TR Ny = TU-lr iy
b) Find the coefficient of 2" in the expansion of (2:&’3 = 333)9. — 7 i (ﬁ/ﬂgl}

. ' L9k —
(553 7 I Vo) (-3)"_ - 5. F
(2075w P = Z (7)) 50", Z19) 2%t )

27 -2k

1 k-0
- 1 £9- k , |
:\/BZ— (2— y’,%g X . ——[T oél"‘a)’n lf/\e Qgé.ﬁ/ c,/)(//9
SRl =D ) N4 A,
b B2 ket A ks (2) 2 () (1

c¢) A basket of fruits has 10 apples and 12 bananas . What is the smallest number of these fruits that

should take out at random in the dark from the basket to guarantee that you have at least five

pieces of the same fruit? Lf / [\[ LQ L/so }/17(,,,{? ,/ nu MLY’V .
myf Aye /’WU t/(/‘ (‘/_f p/ f)’u\ (' ’:( ; f/\f Je dre //b éﬁ/\/%
P4

Sc)/ we //LZQJ %‘o So /\/p

(L | (g
//@%/__7::?)’—’:9 [\/22(7“1)%4;:#
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Question 2:(8=4+4 pts)

a) Solve the recurrence relation a,= 7a,, - 6a,, together with initial conditions ay= 1, a; = 2.

7 %o (/AMM/F;,S// 7.,\&//»444 a/ Lhe peCayvrent Vé (o b otn
/S V v + -0 . Ifs Fﬁu?LS are r= 7_2‘4'/ r=
//\ﬂ ;0/4/\ %/c’V’ Cav Ap (’\/Vl 7/6./\41/) an = [’/ 5 rf( ( /\"

C, dVlJ 7 arée (dy\gflm,,%fn /[‘;M ,ZA@ /u/%/zx/ C?Y\t‘/i?l/‘mfj
A A//Ow)’” Lot G +¢Cy =1 —
2=, (7
| C,+6, =2 . —
gé’ /(/;:7 !/‘%E ;‘wc’? ‘270L"//0’4f 9/\4...41‘ .Z/la/ £y = S_Li_/(z 1
//%Q Lbe  Jale draus £ iy = L" + ‘L L 5
n+1 [ n n
k—1

2 =

b) Let n and k be a positive integers with k < n. Prove that el

Use this identity to simplify the following:

12
8

10
5

/’/[( +( n ! _ N (-T
) (n- M):oc g Dk e g 07"/" o't

n !
- N CeE+nber] ) (neyy (D)
(N-B)R-)t (n-kyp)k (n- k=) (n-kes)) k
] ("*U - LYs
(n~k+1)| k1 a B
u;,/ Lh)s /c/e,hlj ¢ get Lhal o T

PaOe 30f 7

10
6

11
7

19
15

20

i 16

e I R R

‘5 97%4/ Fo / /_—‘ (€] Sae the %

be hind



) (E) o [5) e v
M) , ///)f(/iz)%%[zo _

”Z/ (§)r (5)e

yaxe,
T4

)

. //2)+ 7‘/15)

: /%ﬁ/ ()=be
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Question 3: :(6=4+2 pts)
a) Use generating functions to solve the recurrence relation a_, = 2a, ; +3.2" together with the

Ltll ;d;) z Sm Gen M,/,ry forchion For JonfT
/\/\c-“:fj Lhe j/‘ve’u V@(‘wremf ve ledr o 5%3 we get

an /\/n¢ 24 /Yh{»? ZM)/ (Dﬁk:j Lo Suipmadopn
1 %aoo , we jz’?[ ‘

;/ww 1
Z'aAX fza,,,/ +2/?2)/D
= ;&) —a, zx;/x) 4 B L /’2 =) /~z><)jfx)»3+lss<
(/"2)()}(3/) ’3[/.—2;\/).},_{)(:3_ .——7}(%) - @ —&
’2;4
[’()—'3(h+|)(2”‘ )D

77 i /
k cars must be park in a line. How many ways

b) There are 5 d1st1nct white cars and 5 d1st1nct blac
are there to park these cars so that white and black cars alternate?
ot

444 |
Y” ‘\\1\”‘:“&1
P A A
Dm 9 b 4 3 3 2 2
""'/\ﬂ mumlﬁ\/ Yy 2 S‘/) O\/ e
havp : Two paterns

cr\cl K//Z

B Il LT Lol fofLf

@ ﬁ,) L’w/ L/M/L/w/ R /f/jz
‘ So, Lhe voguped nawdo- /5_’) k1= 2 (s)*
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Question 4: (10=2+2+2+2+2 pts)
A graph G is given below:
1) Find the adjacency matrlx of G 6 s o + 1/\‘9 /"5‘ / M// (’42/ /‘/7{

Led / A{J Lo /a.(}eh( yv\,;/r/y "/ -

ue

Wy (% ¥} U~ u U
w6 1 1 o 11 \
Jovwel L 0 L0 44 CL ==
B b()o i i 0 i i 0 . U4
a0 0 L 001 @
u;, 1 1 1 0 o 41
wt1 4 0 1 4190
2) Find an Euler circuit in G.
Mf) (/13)(/1

s, U, Ue v, Ue [
271, 7€ Y, Vg, “//V’Lf/wf/wz/uj (-—»i)

3) Find a Hamilton circuit in G.

4) Find the chromatic number 3(G).

/()L, XC(&? X&) =4 [z
IS G lanar” Justify your answer.
p y [ N O

6 IS Nen /7/51;4 av” y S
L L]
CA‘LIC’ é Qy\/‘a,mj & So }7’4"/9[7 }Wléé,mw/ /M( 7L /( ’

Questlong’ (8=2+2+44 pts)

a) Can a smlple graph exist with 3 vertices of degree 3 and four vertices of degree 57 Justify your answer.

Ol } éé’(au,(@ an W’)J/kec{onm//A g £
O/\aw arn) even Ao be, c// ve v G #CJJ},%
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M“'YLQJ O

b) Find an isomorphism between the graphs given below.

@%

9. ) —> VA & fellous (2

P =V, al)=4, J(b)=x, atc)=5, J)=2
OWJ }/P):w,

P<

c) Use Dijkstra’s algorithm to find a shortest part from the vertex a to the vertex h. What is
length of this path?

@16 Tho il
AAC,d e, 9 h
4> c/e S‘VCM‘L@J décw

b ¢ 4 e 1 3 b o )
o | lal w; B Bl Z’; ;’: ;“; SO/lLP l@’\»?ﬂﬂ cr/
el >3 - o oo . gy P , 1
Ll @ (3 & 7 == - U\OS}\.N/L@% paY/L)
d @@@@9 - - ‘frw/\&,‘dé’(—o\ﬂ{m
e | Gt Yl @@@ M =
0




