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Quiz I: MTH 213, Spring 2018 \
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QUESTION 1. Find gcd(44. 186). Then find k). k> € Z such that 44k, + 186ks = ged(44, 186)

““"5‘“ 2T wo-hxe

V6
- = \O -—@Lq-\chsz_
. L‘: :“J'C'-thm.—\oxfe)
:_‘-:'_ - -L-IL:X‘?--\lo%“
" B = =Tnuly +68‘c -Lu..x\bv.j
qu_\j e o vaub s VBERA - 2CxlLy
N - = —-%gxLu A+ \BIXRA
.5
—E—;— Seo Wz -9 <7
/ waz A, el

ae ) e = o

QUESTION 2. Solve over Z, 62 =9 (mod 15)
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QUESTION 3. Find (2341)5 + (4434)5 A A
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QUESTION 4. Let x be number of defective mobiles in a particular store. Given,

Lf0 < x> < 792,
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Quiz II: MTH 213, Spring 2018

Ayman Badawi N
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QUESTION 1. Let = be a rational number and fy be an integer. Prove that z + y is a rational number.

et x = Xt ohene X4 €2 and X2 £F*F
Xz

e y= f where gy €2 and 2 €T
hF

V)
Adding them: x+y = if__{-ﬂﬁ\’g //[X\)(/
Yz 7(

A&su\m'ma XL vy, , 7/
XY, * YiXy 1K
¥ Va2
ler xv,+yix2 =c¢c €2 Hence "W*%ed}.

les X292, = d EETX

proof :

QUESTION 2. Let r be an even integer an y be an odd integer. Prove that = + y is an odd number. (i.c., show that

z+y = 2m + | for some integer m £ Z)

ler x =
Adding = Xx+y = 2n, + 2ny + 1
i = 2(w +ny ) +1

lee N tny =M €Z C(integer + integer)

Hence X+y = 2m+1 > odd Nun o er.

L/%

QUESTION 3. Convince me that there are integers x, y € Z such that 6z + 9y = 60 (do not find the values of £ and ¥)
ged (§,ad =3 Where C1,¢2 €T
which can lbe wvten ag 2= €c, +9c, , , Bince 3'60;
Mul‘Hp\\dfns bs 20 3ives us
Ix20 = 6(20)cy + 9(20)¢,
ler 200 =% £Z and 200 =Yy &2
Hence {o=€x + qY , X*&y exist,
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QUESTION 1, Prove that v/35 is irrational (Use contradiction)
Deny. Soy J35 s rotional.

35=%-)

a,b€Z, b¥0, ged(a,b)=1. and aand b are odd numben.

ler a=2m+41 and b= 2kt
= J35 = 2m+1
2+,
Square = 35(4k*+4k +1) = Hm? + hm+1
Tyok* + 1uok + 34 = Um? +Um. PN ?
Divide by 4 = 35k + 35k + 34 m? +m. -

f Ltl3q N

but LHS js not integer  ond RHS s in@erLComdicHon) Hence J35 is irraHoval.
QUESTION 2. Prove that (v/7 + v/3) is irrational (Use contradiction, and use (1), note that /35 = /5v7)
Deny - Soy JF +J§ & 8 Is rational.

re JF +Js = %. ; J# 2 ds ore irrqﬁono\l, aEZ bez™
ebaddsply

C;o‘ruo.re both Sides .
({ +1J5)° = @

——

F+OE T F S5 =

= O
l
2 35 = _%__,_12
N3s =(9-_.- 2y -2
b 1) ’
= a-12b
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e a-2b=C , ca 2

-
onel Db=d dez /:7 j‘
SRR (2

Jag s irational, at chown in 1, bur c s e  vohonal

Irrational ¥ Rational (contradichon)
Hence, J3 +J5 is irraHonal.



Name2eem Eilfthh  Sabvign yp_ F100&

MTH Discrete Mathematics Spring 2018, |-} © copyright Ayman Badawi 2018
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QUESTION 1. Use Truth table (it is not matter, use T (or 1) and F (or 0) ) to convince me, without any doubt, that
-(81 = 5;) = (51 A -81)

Sl Sa | as -Sa | sims | <o n) | sin-s

l —

T T | F | F T = ~

L,

r S
N n
P

5 360) F(0-52)

QUESTION 2.Let F = (2,5,{7},{2},7.z,{z,2},8} and D = {5,{7}, {x,2}).
Wrtedown ForT  —, PUT = 2,5, L?Jq.[llth;lil—ﬁ—{—ﬂ-ljl‘

O {NNcF T o
iy {{z,2),7YcF T & AE) - Lo, F, 127, N P

(i) {7} cFND F
(ivige FuD T —

(v) {2,5} € P(F) (note P(F) is the power set of F) T ;
Lo _ =
(vii) Find F- D F'D:—-LZ,I-:’-L?”K--;M
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Quiz 5: MTH 213, Spring 2018
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QUESTION 1. (i)
(ii) Let £:{1,2,3,4,5,6} — {1.2,3,4,5,6} suchthat f(1) = 2, f(2) =3, f(3) = 1, f(4) = 5, f(5) = 6, f(6) = 4. ,</)

3
le, f== _i ; ? ‘; 2 g . Find f? and f*. Write f as a composition of disjoint cycles (as in class), then

find the smallest positive integer n > | such that f* = [.
ans: £ as composition of clisjoint cycies: (1 2 3)(4 = ¢) ‘/\/
fz;(Siz;qS)e-Rnngc of £* \'/{?‘\'q \
]_/ N

a
F%=(1 23 456) < Range of f ‘)\3 ¢

Lcem(8,8) = 3 @@

Sof? =T as shown abovel/'

@ copyright Aymun Badawi 2018
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(iii) Convince me that |(-nc,0)] = |(-6,4]|

\/ Need a bijecive function s. f: =% (- ao .
) G Qf&"; L Qézi

= - so [(-e0,01} = T(=
now (—o,0] = (-20,0)Ufo} .
| 7 So '(-—-aO,o]I =|(~e0, 0)] and | (—eo, 2] 1 '-'l(—‘:"':”
7/7 Hence |(-e0,0)] = |(-6,41} L/°

““"""——.__\___ N
(iv) Find a.b so that the function f : (~2,a) =+ (0,4}, where f(z) = (z — 1)? is bijective

\ 2t oand B2a TR
! se (-2,1) —>(0,9) /

(v) Let F =@ n (3, 3.002). Is F countable or uncountable ? What is |F|?
F s a Subsetof @ and ® 15 Countable, so F is also countable: Since thers can be

infinitely many elements betw . two elements in F, IFl = o0 =|qQi, _ lf\/

rafional humber ‘7/ l
/ /(/

1

£) a function? if no , then can you make a small modification on the

(vi) Let f: (=2,2) = (0,4), f(z) =4 -2 Is

codomain so that f{x) becomes 2 f;l.}’l_lc{io at is onto? a funchon
fox) is CI"F nchon. To make fo)ﬁ onte , Codomain should be @/
) (0.4] L
-5 s Lﬂ-,/ Cincluded )
. because O in Tthe domain cannot be mapped o anyﬁ-ing in the co—d

Co—domain .(q not included ) (O has no image)

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjuh, United Arab Emirates.
E-mail; abadawi®aus.edu, www.ayman-badawi.com



iasneem 1143
MTIH Discrete Mathematics Spring 2018, 1-1

Quiz 5: MTH 213, Spring 2018
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QUESTION 1. (i)
(ii) Let £:{1,2,3,4,5,6} — {1.2,3,4,5,6} suchthat f(1) = 2, f(2) =3, f(3) = 1, f(4) = 5, f(5) = 6, f(6) = 4. ,</)

3
le, f== _i ; ? ‘; 2 g . Find f? and f*. Write f as a composition of disjoint cycles (as in class), then

find the smallest positive integer n > | such that f* = [.
ans: £ as composition of clisjoint cycies: (1 2 3)(4 = ¢) ‘/\/
fz;(Siz;qS)e-Rnngc of £* \'/{?‘\'q \
]_/ N

a
F%=(1 23 456) < Range of f ‘)\3 ¢

Lcem(8,8) = 3 @@

Sof? =T as shown abovel/'
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\/ Need a bijecive function s. f: =% (- ao .
) G Qf&"; L Qézi

= - so [(-e0,01} = T(=
now (—o,0] = (-20,0)Ufo} .
| 7 So '(-—-aO,o]I =|(~e0, 0)] and | (—eo, 2] 1 '-'l(—‘:"':”
7/7 Hence |(-e0,0)] = |(-6,41} L/°

““"""——.__\___ N
(iv) Find a.b so that the function f : (~2,a) =+ (0,4}, where f(z) = (z — 1)? is bijective
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rafional humber ‘7/ l
/ /(/

1

£) a function? if no , then can you make a small modification on the

(vi) Let f: (=2,2) = (0,4), f(z) =4 -2 Is

codomain so that f{x) becomes 2 f;l.}’l_lc{io at is onto? a funchon
fox) is CI"F nchon. To make fo)ﬁ onte , Codomain should be @/
) (0.4] L
-5 s Lﬂ-,/ Cincluded )
. because O in Tthe domain cannot be mapped o anyﬁ-ing in the co—d
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Quiz 6 & 7: MTH 213, Spring 2018 f“\
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QUESTION 1. Let A = Z. Define "=" on A so that for every a.b € A, we have ¢ = bif 6 |.£

= b} (in A). We know that
= is an equivalence relation on A (do not check). Find all equivalence classes of A. For ac&equ alence class, describe
all its elements,

Ans:*[0]=].. ,-12,-¢,0,¢,12, 18,...

set of all elements “-equql +" 0. For 6/ a-b, amodé
Clement mod & =o. Yie forever, aef], 220, 4fa,
°It] = ?‘_.’-—11'—5, 7, 3,183, 19, ... J set of all elements
-
’-’_,/ . EQJ:? ...,“10,"“,2, g, 1'-{, 20, -

«l8J=1.-,-9-3,3,9,15, 2,

mod &. In his case, the
e amd €=

. ¥

"equal 'Yo 1 i eXclemant mnd & =1
..f set of qll elementg ‘:et?ug!" +o 2 e Ve [’2]' amod €=9
.. Ser of all elements “equat” to 3. Yac[37, amod € = 3
,[LIJ'-'?--,"'S/-ZI 4, 10,15, 22I-..f.ﬁf‘¥ ali elements "'equai" +o 4‘.\7’05['47/@”’100’6‘1‘}

*[51=13...,-% -1,8, 11, 13, 23,..- F Ser of all €lements "f'quof’ o 5. Va€ls] amedé-¢

QUESTION 2. Let A = {~5,2,5,9,11,17,21}. Define = on A 5o that for every it,h € A, wehavea = bif b = ca for

some ¢ € {1. 1,3, -3}. Convince me that = is an equivalence relation on A. Find all equivalence classes. I we view
= as a subset of /I % A, how many elements does = have? ‘2
Ans check ¢ finde ser

e

A—A. Lel A€ A, Show *fazd" |e S

This axioem holgs

A=c.qg.

“ C/
Cntl'nA' a=a-¢ and 163'1,_1,3‘_3;‘
A=B. let a,bE€A. Assume "aep”. Show Y b=q"
let a=5 and bs-5,
ey o

r B

because for cvery eley,

aeb” means ~5=5.¢ = -5 =5x-1, and "1651,_1:3:-3}-
=-g-c+c) = &

" . 5=z -5x (- - - - A
H‘Ence, b=q.’_ (-z) Omd 1 e i"' 1‘ 3' gf‘ F A

A-B-c- let a,b, cea Assume " : r
. - azb" "b "' i = v
There are no 3 distinet Slementsy And © Show, Jrat "

in A for LU .
be -h'ue. HEHC.e bY deFauH-, S‘}q}emen Sl"qi'ernenf’ 4 ( a.':b q__'ld Ilb=c ) "J'D

+ 2 ( Y=, @ .
, . =cC
= /s an egquivalence relghon on A. D 5 drue. e

Egquiwlernce clasges:

[6]=i5,-5¢ .~

[27s 327 .~ —s

[11)= 3117 + [ —=
L. LA

P71= 1137 ¢ K e

{217 = J21F

No: o} elements in =¥ .
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QUESTION 3. Let A = {1, 2,3}. Define < on P(4) such that for every a,b € P(A), wehavea < bif a C b, We know
that that < is a partial order relation on P(A) (note that | P(A)| = 8), do not show that. If possible find

3 (2 ¢ s32f ond #c5i3}

(i {2} A {3} 3284 1F = Do

(i) (1}v{2} 71fJc 4 ond 32fc d
117Vi2f =31, 23—

(i) {3} A {1,3} c<737 and c £ 31,3

73F131,37 = 3133, .S
W) 2348 {11} e € 52,3F and ¢ £€71,27 e

723FA31,2F = §23. — 2 -5
W {L3IV(23} 31,3/ € d and 237 Sd
#hafa 371,37VI2,3F =A=31,2,3F. -
(vi) Iclaim there is an element d € P(4) such that ¢ < f forevery [ & P{A). Find d. Also, I claim there is an element
m € P(A) such that a < m for every « € P(A). Find m.

d €F means d < f for every f € Pra), 73
d= ¢ E—

asm Means a €m for every a € P(A) 2
=% m=A=:=271,2,3F7 (whie setd,

(vii) Draw the Hasse diagram of (P(4), <). [Hint: put ¢ down. Above & put al! sets with 1 element (line up)...above
that put ...., then connect).

12,57 e &
i Ir"; 2 . % J
jna7 0BT 2,37 |,H X

sip 12T

:} 137
R
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Quiz 8: MTH 213, Spring 2018
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QUESTION 1. (1) O("J: + 7 - 3)
(i) 0(\/"+ VB4 = x

QUESTION 2. Let {a,,}°°,, such that a,, = —6a,_; — 9a,,_2 + 2n + 10, where ay = [2and a; = 3.
Find a general formula for a,,. Then find ag,

=X

) lek by z —6h,,—9b,,

ek K7 = b,

- -
T A ol /
Fo-2 rn-2 rnoa

r’-:—ér-»ql/ i_
ier+ =0 z‘—

(r43)¢r+3) =0 l/
an = ¢,(-3)" + C,n(-3)" 1 2n 1107
-—5:_;(,-{10 - = c("") +C(F°)42*!D
~ =z {2~ 1O 3 =-3¢ -3¢, 12
3(2)+ 3¢, =

et B

S an= 20-3)7 +1n(-3)" + 2n *D/ 3 l
N — \
A —

i) a¢ = 2(-3)°+ (6263 1 2(6) 4 10
= 5854, ‘
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