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QUESTION 1. Consider the following permutation function

f 1 2 3 456 7 8
“\73 2618354
(a) (4 points) Find the least positive integer m such that f™ = fo fo--- o f = I, the identity function

(126 )02 3)(4 6 p)

L(M(Z(@(g)i)) ) - Lmlg, 3 ) = ﬁéf}ﬁ -5

(b) (2 points) Find 3
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QUESTION 2. (6 points) Use math induction and prove that 7|(5@"+!) 4 2(%+1), v, > | [Hint: personally, I =22,

know how to do it if at some point I use the fact: if k, d are positive integers, then k = gd +r, where 0 < r < d. If
you can do it without the hint, then just ignore my hint]
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QUESTION 3. (4 points) Write down T or F T
() If Az € Z+ su-glthatxz—zs 1, then Ty eRsuchthatyz—Z:OTL/
F F

(i) 3z € Qsuch thatz> = 9if and only if 3!y € Z such thaty? = 1. T

(iii) Vz € Z,3yeQsuchthatz +y=1"T ;

(iv) 3y € Q such that Vz € Z, we have 22 + y = 3 F

QUESTION 4. (6 points) Consider the following code
Fork=1to(n+2)do
Y= 4+2+2xi £
Fori=1to(k+1)do
c="4+2+7+10 £
Next i
Nezt k

a) Find the exact number of arithmetic operations that will be executed by the code.
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NoPerakionS:  cni9)
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b) Find the complexity of the code, i.e. O(COde)

0 (code) = 0(n?)
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QUESTION 5. (8 points) e
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QUESTION 6. (6 points) We have 5 men and 3 females. We need to form a committee of 4 persons.

Use Dijkstra Algorithm and find the minimum spanning tree.

(i) In how many ways can we form such committee where exactly two men are serving on the commi

IM anl 9F 5(o #3(,

(ii) In how many ways can we form such committee where at least two females are serving on the committee?
r ) 1 ‘ ?)CQ/\/ 5(2 t+ 3(} A 6 /| =
VF and am o¥v 3F anf Am |
| 30 + § = 385

(iii) Assume the names of the females are Raneem, Ideal, and Ring. In how many ways€an we form such
committee where Raneem, exactly two men, and one more female are serving on the eommittee?

1 x2Gx5G = 90 way

QUESTION 7. ( 9 points)(SHOW THE WORK) Consider the below graph of order 7

Jov vt to b€ Cwtantan Cath jehee
WUt b evep

7

(i) Is the graph Eulerian? explain. If yes, construct an Euler circuit.
A0, Sun ce deg(ad=deycry =% whilh) s odd
(ii) Is the graph an Euler trail? explain. If yes, construct an Euler trail.
Je3 ) Since twere ave Chattly to olf Jeghees F~A-B—F -e-D-
(ii1) Is the graph Hamiltonian? explain. If yes, construct a Hamiltonian cycle (Cy)
‘01(65 (b CS hamgléonian

D—EFE—G—F —A—P— (¢ —D
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QUESTION 8. ( 6 points) Consider the linear recurrence a, = 4a,_; —3a,_»+6(2"). Find the general formula
for ay, find ap, and a,. No need to find ¢, .
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QUESTION 9. ( 4 points) Let A = {{3,5},{2}, {3}, {5,2},{2,3},{2,3,5}}. Define ” < ” on A such that for
every z,y € A, we have z < y if y C 2 We know that < is a partial order. Draw the Hasse diagram of such
relation. —\'\
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QUESTION 10. ( 6 points) Let z be a positive integer such that 0 < z < 99, given = (mod 11) = 2 and

z (mod9) = 5. Find z T

X(V}'WO() W)= 2 Yy = Ged (I~ 4 uhe CRI

)(CV”IOtJa) = =5

m, = P22 =339
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Is G a tree? convince me? explain briefly
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