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2qa1 B
ii) if no leLter can t . ,"p"rt"af

IIlTlTfI T/'0 nuwlrr tr P(7,4) *1v$t*/{
i t *rt : Strog

iii) if each string contain the letter A?

iv) if each string contain the ietters A and B?

Lu I X L* //* rel ,/ rl,;yt /k /
anX Y 7./ 7/ ./ r/ // rl

So, w rurl lo colc,.*l^l, lY'hY'I
b)Findthecoefficieutoftr'n,ntheexpansionof(2,,-3,)n"&

, 
",. \2 , *n ){r^/f i-otl ;r -nt k, ,q-T;

q ,i ^,9_L L r_e _G_1$_

(ro'-ruL= ilG)kfl 7 x)*= zG) rr-*_,)Vff

P^[

:Wr'6nT,E 
te 

*z+-zk
Q-l -tL -,lgd k-= t+ :> 4^? -Zl, ='t9 C k- = 4 "t Tfu c.,{f is (?, ) zr (-r;' fl

. T .L/-,;^ tL c"f{ "{t:

c) A bashet 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? Le I Af h /k ya"/ u ,fo t Au p, hn ,

=--'/ ', " / { ,^ , ls .. llu ,u are tk Laxa2/ k\prc a(e /*o Ei^J-r,/ {r^,1 
/

so,, uJ( Ak ) lo * lue

wr e 1/=2(f-t)r4: trr
9

TAe nr^ b", "/ ,/,,yr I

A rr gf .,(o,lb i*^lr,
/1,

rj
I Jo

1

c^ /o,n / lv b lt,
-Qo=

t9

Question L(8:4*2*2 pts)

a) How many strings of length four from the letters A,B,C,D,X, Y, and Z are there

i) if letters can be repeated?

T/e nun,hy rs {=

nul
q_

6
Ju nal gr1 lair-r ll^o lo l/0. fi ;
7/ 7/ t

Tl*^ lxh r'l=Wrr:i

r*t=
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Question 2:(8-4*4 pts)

a) Solve the recurrence reiation a,:7ao-, - 6u.r, together with initial conditions &o: 1, dt:2.

T7* c A ororhtis /t c

12- lr 4

fo//h foi */iav (au

1l

nf *n /, ny, "/ //* l.e ( cavy e.,.v- G # 
(" h *-

4:o T{s raa/^s *re r=!il,Jr'(.
Le h.,Yr il* on Gn : (1 H ' (n , * /n,"

@ f-u lL,5 7*t bo ffJ), Lz A;" J "2u
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Question e: :(6-412 pts)

a) IJse generating functions to solve the recurrence relatior &o : 2ar_, 13,2o together with the

initiat condition ao: 3i

L, I ) q Lc fu , €r1 ?ru/,y {^* r /t n- 1,". lo" }*}ljo
M,^f hptJ lk )Me- vehvru*G ", 

l*/r* I Xi c,t";1el

a^ Xn = 2an-rxn +?.{y .W br7 /te !-n*nnh^

Nr* L lae /*eJr/
x)qt| d)

7a^Y'- *a,-fn n * z^.Yn D
n=/ nrl *'t

P:-z*))rot,Z{r:it+tY=Ln';}k)= 3 B R'
= 3 zlrl ,t'A)^ 4* )k):) (^+, f *'*)fAb) There are 5 distin"i -f.itu cari and 5 distinct black cars must be prrt ir, , iine. How]rrany ways

are'there to park these cars so that white and black cars alternate?

4rl I ot'l^

W40 4\ 7z , \)/2L1

Tk Auu /s* t t zkt)' - Q'r, a/e

fudr/( : T,,sa f a-f/ern s

o
q b ulul*lLl*lLl-ltl*l

nubb4, (*)'o l?;)'=
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t;e I ulrhz, ../k
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e^/
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-=--r
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Question 4: (L0:212*2*2*2 pts)
A graph G is given beiou,:

1) Find the adjacency matrix of G

r'r{ I i;"";i ;J/;;^,, yna/viv / c
-Vt Lrta u2/ u, 4 ,n '1,tf o L it a Lh Iu,lL o !-o Ltl ls

,tlL L o !, !ol T
":rl o o L o 6 !-l 6)qrl 1 't !- ct a !- I -,rL1 4 o 'l- L0J

2) Find an Euler circuit in G,

wr, ur, vrr r, , u( ,,u" r rf , u(

3) Find a Hamilton circuit in G.

ur,krrw3,^r,r^( 
ruf ,

4) Find the chromatic number 1(G).

/J:

w9G / r(G) =e
K(C) 4{ .plu,,ro,z Justirv your answer.

l{,f
--5'
-/

e ^ ,,*p A kwa*unf lr,, /"
(t--t
K;

I
a

C 
''s

h ,,*rn
taan tr|, n a(

6 Cn/a)v,r.

Question $ (8:Z+2+4 pts)

a) Can a simple graph exist with

hav(
w*t /

*{.XJ 
!r,*

3 vertices of degree 3 and four vertices of degree b? Justify your answer.

D
N

) br^wtl o^) r^)ivecl"JJ*lA
avt €ran finly "/ r4*_/,,e2

D [Jo

{$,r"t= 3Y3 + ?xr= zg *rEl



uh
b) Find an isomorphism between the graphs given below.

P< /,'*

2 C ") =v)

^^J )k) =*.

T)s17 a 13 cr; Lh- ,

(+H
, f[G) + "f(H) u

2t/)= u ) )(L)='r,

/" tt6,s tzj
2k)=J, fl(l)-2

S, ,lb W{L "/
[)* t l,-/l*f p^ / h

{-"*&lnLLey*

6e,Crl ,e ,0rh

4
/

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

Yorb
^

T) i 
J' bs k^,'

c le { h
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