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MTH 213, Discrete Math, Spring 2025 [ ¢ < copyright Avinan Badawr 2025

Exam 11

Ayman Badawi

SCORE ;
e

QUESTION L. () points) Deline "=" on A L2910 1708, 11,253} suc®hat for every a.h n
a’ = Thte mod(S) = bwod( 8], Then ™ = s an equivalence relation on 4. Find all equivalence classes.
[fwe view "="as asubset of 4 < 4 What is the size of “=" 2 DON'T find the elements of

)18 8 | "=l s M? 32 02

{111 (4 points) PO D) 202003 3) (4 4) (55000 30 00404 5). 1151} 1s apartial order relation on 1
(123,45} Draw the Hesse diagram of

a3
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2 Avman Badawi

(i) (4points) Given ™ =~ {(1.1).(2.2).(3.3) (4.4). (5.5). (1. 31.(3.1).(2.6) (6.2).(3.5).(3.3).(1.5). (5. 1)}
2.3,

I5 an equivalence relationon 1 — {1 4.5p.{Find all distinct equivalence classes of "=".

1-%1,3,5%

v,

QUESTION 2. (1) (4 points) Let Wy = (rff-, Se,, —2 such that o = 5 and 2 = 89. Find a general formula
tor «,,. . J
i Pont  find / e/ 8 Cs

0 ML =g

H

An— 60w + 30n -2

X* - bod +% =0
an = GuM+ 2"
[od -¥) (0k-2) =0
oy =M Xy o2 /
"3, (g

(i) (6 points) Leta, — 6, | ~/V24,/ pp~ 4085, Find a gencral formula for «,,. DO NOT FIND €'} (.

ay - An - b0yt +¥0n-2 =0
Ay = ¢, U7+ 42"

ap(ﬂ) - Q (50)

a(5") —6a(5"") +9a(s""7) = uos™)

I
n-12
5

25a -30a¢ +%0:IOQQ

3a = 1000

a= 000
"S"" an = C.W“.{.(‘Jzn + \_L;)(_) (5n)
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QUESTION 3. (1) (3 points) The digits 0. [ -7 will be used to construct car plates. w where cach plate has 3
digits. How many EVEN number plates tic. I tstdigitis even) can be constructed il repetition is not allow e’

] OmUr]

R 5 4 4y

Ix6%X5Xx4Y»Y

O 1+ 2 3 4y § 6 9 3
(i) (3 points) The digits 0, 1. -8 will be used to construct car plates. where cach plate has 5 digits. I the
first. third and forth dlglls must bc even, the Sth digit s odd. and gg repetition. How many car plates can be

constructed ?
L D l:l
S 5

4

Sx5xUX3XY |
2 2 04 s 6 3 % 19
(i) (3 points) The digits 0. 1. 2, ... 9 will be used to construct car pldlu. where cach plate has 5 digits, It the
first. third and forth digit muast be even. the Sth digit is odd. and repetition is aflowed. THow many car plates

can be constructed?
D OO0

o 5 5 5

5x 10 X5 %5 x5

(1v) (3 points) Let i be the number of balls that will he distributed over O] schools. What 1s the minimunm value
of 1 so that a school will have at least SO balls

IC]1 = 10l

2l -g0 o= (101 x39) +)

= 34%0

(v) (3 points) 479 positive ODD mtegers are available. Then there are at least 1 odd integers out of the given

479 odd integers say oy ey, such thatay (niod 8) = as {nodS) -, Cod 83, What is the best value
of m?
(D =449
1=y ; 439
; / 121 - 120

C-> Yy

L’

Aoy
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QUESTION 4. (6 points)
Imagine: The folowing Algorithm segment. Find the exact number of additions, multiplications. and subtrac-
tons that will be performed when the algorithm is executed. Then find the complexity of the Algorithm segment.

<t HE e,

For k=1 I()’Zyg? n1+§

Vb4l +) +1 - g
L=Fksm+s +2x5-2

For i=1to(k-+2)
ERARE H—)H*-I_-IO
l\':s %—3~:f/~ - -—1——8
neat
neat b
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Quiey 100p

H oof teyms= N2 +3 -]+ = N2+ 3

Inney  loop

Herarions = Ka2 -1 +1 =KD

First tevym = ’O((|)+’2>: 10(3) = 30

|0((n1+33+2) - 10n>+50
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