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1. (4+3+3=10 pts.) Consider the non-homogenous recurrence relation

Gn = 2051 + 300 + 3.7

a. Find a,{f"), the general solution to the associated homogenous recurrence relation
G = 20p-—1 + I0n -2
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b. Find a particular solution of the form a,{f ) 4 .27 for the non-homogenous recurrence relation.
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c. Find the solution of the non-homogenous recurrence relation with the initial conditions ag = 3, a1 = 5.
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2. {10 pts.) In how many ways can three A’s, three B’s and three C’s be arranged so that no
consecutive triple of the same letter appears (e.5. AABCBBCCA is allowed whereas ABBACCCBA is

not)?
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3. (10 pts.) Find the number of solutions of z +y+ 2z =200 with 10 <2 < 90, 10 < y < 90 and

WLz

Sibstitute- ="X+lO

\ ﬂﬂ—j+lo ] %:_§+{O .

T X*Y+2=FO ok 0eX €0 ; 0CGL 80 | 0LILEO

Ced ¢ "R 28l
G22G 7 > €|
Cy: 27 6|

:ﬁ? O-{F\ gou\‘\'bmse; (f'r'-02_+?_)

~ (/\l(c.)JrN (e)4N (Cﬂ)

‘l’( N (ee)+N C(.{C"S\ +N (c—LC"z))

- ( N (Cl CL¢%\>

NG =N)= (f?o g

N(e)= / 1ro—61+2
g

N (e &) =N (uf:a)—m, (70~ Gz +72

N Cecr) = ((%o- b1+
P

N CC[ Cch) '"'-::‘O

=

)



4. (2+48=10 pts.) Let a, be the number of strmgs of length n cons;stmg of letters A, B, C that
contain two consecutive A's..

a) Compute az and as. .
0, =9 rac Ap 2 Z4A

b) Find a recurrence relation for a,.
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5. (4+4+2=10 pts.) Is there a sunple graph whose vertices have the following degrees (if yes,
please draw such a graph; if not, justify):
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6. (24243+3=10 pts.) Let G be the simple graph whose vertices are the integers i with
1 < ¢ <100 such that two vertices i and j are connected if and only if ged (4, ) = 1.

a) Are the vertices 7 and 2 connected in G7 What about 7 and 147
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b) Find the degree of the vertex 7.
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d) Is G bipartite? (Hint: Show there is a cycle of length $in G.)
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