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- Try to solve all the following ten Questions.
- This exam should be solved without any book, or notes
- Academic Integrity: Plagiarism, cheating, and other forms of academic disho

nesty are prohibited
and may result in grade F for the course.
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Q1) 1) [2 pt.] Using Euclidean algorithm, find ged (124, 323). Use the result to find lcm (124, 323).
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2)[2 pt] List sequence of pseudorandom numbers that generated using the linear congruential
' generator Xn+1 = B x,+2) mod 13,where Xo = 1
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g thermodular mverses. Find x in congruence: 89 x = 2 (mod 232)
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1Q2) 1) [5.pt] Use mathematical

induction to prove that 21 divides 4n+1 + 520-1 whenever n is a positive

integer.
Bang . :
SAAS Y = LRI e
\ 3 i - s ch\_ LA ‘ ) { ; l. Vv lA ! < ¢ ? e ‘ 3
21 4 Ca drvrad S Lt 4 . B s »‘)
\V\z,‘U et aa AN . t $ 5 -—-16 2 M, )
\ A RV \.\';-‘\::\" (f\""):? y "-."\_ | s
| Y Al Nt 273 r?h'i"z"‘ ’
o) - X y
l‘.\ -\r\ - i 2 - 2 | o IS
:~: LI a ’ 2 .\ - , [ . e
' —‘1 -+ ?" 5 K ' = i)
Gtas E o 4Ly sl
2 77 a1 i « (==
— f_ll-([‘e - c_; =3 \} ,;,,\ : ) i
’ \ -p ° .u\».- ” \ b N 7
R P el 2
= ! Vi L4} ~ 2 [< 4
= ]} + 2\ - 8 — %) I l - <4l
\ = ) [ L, /’\ b-.‘v :)
& ) . g 2 “ T s e e e
co L] C‘«‘\\"\ W c, Tl " e
2) [5pt]1Gi i : G e el i
) [5pt]Give a recursive algorithm for computing Fibonacci number atn position in sequence.
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3) I5 gt.lSuppose'that a _depgrtment contains 10 men and 15 women. How many ways are there to form
a committee with six members if it must have more women than men?
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4) [3 pt] How many ways are there for eight men and five women to stand in a line so that no two women
stand next to each other?
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5) [3 pt) If the 5th row of Pascal's triangle containing the binomial coefficients: 1 5 10 10 5 1
By VanderMonde's Identity, find the 3rd coefficient of 10th row in Pascal's triangle.
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Q4) 1) 16 pt] Assume that the population of the world in 2010 was 6.9 billion and is growing at the rate of
1.1% a year. -
a) Set up a recurrence relation for the population of the world n years after 2010. -
b) Find an explicit formula for the population of the world n years after 2010. -
c) What will the population of the world be in 20307
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2) [6 pt] Solve these recurrence relations together with the initial conditions given.
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Q5) 1) [5 pt]If A is set of stydénts’and B is set of books in the school library. Let ' tal
G req)uir)ed to read book b in atourse), and R2 {(a,b) : student a has read book b}. Describe the relations:

a) Ry URz- b) R1 N Rz c)R1® Rz

i(a\,b)\ 0 v vuv&?reap B reaedd or has ceoel B?g
i@/b) \G (V) "Cqbll.re‘o =5 m“‘o c“‘"‘Q Was \"(fMQ %E

o 1] @ther a v vequined o reas] b bt has not read i OR @ ha
%,(/b) r::jj b but v wot Ni,u»m,{ to} S

2)15pt] Represent the relations on {1, 2, 3} with a matrix and diagraph, then find smallest superset to get
equivalent relation. R ={(1, 1), (1, 2), (1,:3):(2,2),/(2.'3); (3, 3)}

; Yeg/CXI'VK%k = ZU/ '), 1,2),01,3),(2, Z)/("‘/B)/(S/S)i
S/MMJ""C e gtes (Z( L), (L2 Ly 1), (3,9),ly, 3),(3,3), (z1),( 3/1)/(3,:)§

Fransihive —H = 50,1),(L2), (Y 3)/(2, 2),(39, (3 3), (z,n),(z/\)/lz/Z)g

-

"
S




Q6) 1) [5.pt] Draw then find the degree sequence of each of the following graphs. T
a) Ks b) C4 c) Wa d) K23 e) Qs
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2) [6pt) Represent graph G1 by adjacency matrix and graph G
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3)[4pt]

Determine if th .
e followj
ng two graphs G1 and G2 are isomorphic or not. Explain your answer.
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Q7) 1) [4 pt.] Using alphabetical order, build a bmary search tree for the words in the sentence “The quick

brown fox jumps over the lazy dog.”
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, and a free-beam balance, what is

2) [4 pt.]. If you have 101 coins, one of which is a lighter counterfeit
to extract the lighter counterfeit with

the number of coins that should be holding on each side
minimum steps? How much the minimum steps?
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