1.1 159 (Sets)

1.2 MIAUUUMTUMEA (Set Operstions)
1.3 §1AuHaE WU (Sequences and Strings)
1.4 $1uRuazn1sms (The Integers and Division)

o < ar o .
1.5 $nuAuuazdanaI N (Integers and Algorithms)

CT 203



P 4 a a ¢ o 7
HUINA LTOUDBA lﬂuwugm YOIIIAUAMTAAT VLA llﬂ&ﬂul‘iz(y]ﬂ“'lﬁ

AT ARIAAT

=2 1 n' A‘ =Y = a dy ] 1 L=
L1 149 MUY NQUUDNNIYD tvmmuﬂuf‘h AIVDIU 1TUNDT AUIBNUDILA
(A set is any well-defined collection of objects called the elements or members of
the, set.)
fedary waveuindnyweaulusuGou CT 203, waveadaasz lunwn
8INgY, 1FAYBITIUIUTITEHIN 0 D 1
o ar . =i ] 1 =’ =
Fuiluaiifa @nite sety sxfivinalilvaing 5efuie e Taodiou swns
-y [ 4' ‘ g et Py 1 o ya'u A
AUEN egmﬂ'lmﬂsawmumauﬂnm mnFnuaazdd IAUA10nT0I%Mu10 comma ()
A Yo ar 1 1 Al A& o = ] v ¥ or o
GG 1o hﬁﬂu‘mﬂmg ﬂgmq%’wuaummsmﬂmuvmmj tngnudazaa 199nusanan
¥ .
dety W v duavesasyluamdingy Woudadl
V = {a, e, i, 0,u}
° o t
W Z = wavosdwoudn 1dun ..., 3, 2 -1,0, 1,2, 3, . .,
[ = A o d
N = IFRAYINIUIUTITUT NIDIERVDINTUNIANUIN
R = (R8I0 IUIUDTY (set or real numbers)

Q = IAVDINUIUATIAYE (set of rational numbers)

Qr 1 9/ o o ¥ )
fiaeens W A Whawmvodwawduuan Yeondr s
A={l,23 4)
) o A do A

YWD 158 A NNBNART Ao 1, 2, 3 uas 4

Y - | o 4 ] o [ Q’l - ar Gl’
mnEn e vziSoadauednlsnld Anlu e A 0109y Al

_ A=1(1,3,4,2) "o A={41372)

Hanuminamiiouny

«a : 9 ' ar ar : -9 :’ @ = M ] o o E'R as
ATFNNINNA 1R ADUANANNY ALY TUFNEINU D30T WINUINUIGD
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LY ) ¥ ¥ ~ (% c.*l,J
NNAIDYNUYHAU ¥ A DWVLUAIU
A=1{1,2 2734 4} WiD A= 14,4,3,3,2,2,2,1, 1}
¥ Y A w d . a =t
dulluiga Siavunalvg u5o 1aesiud (infinite seny 131051010 Taoilou
Auand Adududmiy madumnsn
A0 U
B = {x | x is a positive, even integer|
=S = ) o 3 1 o
HUYOD 66 B Nﬁuwmﬂu inmummg UIN YU
ar n’/' dyd ] o
ANUU AU Nﬂ‘i:ﬂauﬁ’wmmumn 2,4,6,8, ...
The set of even integer is

E={nln € Z, 2 divides n}

€

DINHIDENNGN VIR
A = {x | x is a positive integer less than §)
IN5DINUY vertical bar 17 913 such that AUMSYNANNIB NN A 1A
as - ° 3 o ' ’ R4 was o
i wod x s Taoft x Wuswwduuan G desndt 5™ Tuiil guaniansuiy
dmiumauaundn ved 199 5on7) UszHad (proposition) 111U sentence W39 statement
- o d ¥ 1 a 1 wa ar A
A Sw@uuan veendi 5 Tilsadunan nuentia wxlingrudunioamun |
° o q ot
W N umaveshwnndy Tilvay (set of nonnegative integer)
& X Wuasiva Dawdn 0 @1 n €N
5110
X1 = $waueudn luma X wie5en cardinality 404 130 X
: Y L] A = = 7 n:ly
Wz n=1X1 81 x agluma X wie x dluandnved ma X Aouaal
¥ 1 (] el 1 r f=y =t Qs dy
x € X 1 x hieglue x wie x lildendnvenan X Woumill x & X
NNADENTAU TAT=4
€A UA L EB

o ar I'd

e TS andn Son a4 (empty H30 null 139 void sety 1ddyanyal
warzaziiy = () uaz 1d1=0
AIDENd 1A
A=(xix €Z and x = 11]

C={xIx ER and x +4=0]
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- [ Y 1 A a Y]
uniieny wareIya sty Adeile Tmndamiloudy
(Two sets are equal if and only if they have the same elements.)
o 1 Y] ’ Ay w
feds delaillugueusatimny
{1, 1,3}, {3,3,1} 2311, 2,31 {1, 3, 2)
31,2231 2 3} 4 {1, 3} {1, 1,1,3,3,3)
5 12,3,5,71 13,5,2, 7}
fney gnynde
ar ¥ 9
fiaee1e 14
2
A={xlx +x-6=0}, B=1{2,-3)
NIENZUY A =B
fmuald X uar Y ihusaaesya Sennfngndiveasa X iluaundnves
T " [ dy
@ Y i3man X uiaaden (subse) 01 Y  Woudill X C Y
¥
$ x hildimdesves Y doudall x Z'y

#0619 URUNINYBIIUIT (Venn diagram)

daothe v
C={1,3}, A={1,223 4

¥
o o

duiu ¢ Huwatos ves A

tvalaq Aaw wwdluamdenueidaiuma (every set is a subset of itself) (W31
AMBANNAD ¥od X ogluma X

& x duedesver Y uaz X Tuwidy Y

o o

At X ihusadeunn (proper subsety ¥o9 Y 1ddydnual X C v

3

yae vziu wados Y9INNIYA (The empty set is a subset of every set.)
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»
uniienn dwuald s Wumalen @addives s wuwd InvearRdosiInLe

W ar s o
vousa s wdganval RO

(Given a set S, the power set of Sis the set of all subsets of the set S and denoted by P(S).)

nguiun Huwe X fimndn o & wedhidves X ssllmndn 2° @

If IX1=n,then PG =2

f0ehe DINUFAMNAIVDUBANI
A ' P A 1A 'S & n 0
(110390 1A 19 Aean hiliaundnme 1) 1=0 wiwssdu n=0 waz 2 =2 =1

\ 8 1 - o & a e
(AN 93N (FAOBY WO YRIAYT fio A1LHION

Py = ()

fetd i ved (¢)
o 2 o - v 1
wa Q) Teandnniled fo ¢ mazaniy 1 (§) vxliwndos 2 =2 9

io O, ()

Faty PUOH = 10, 10}

famena T A ={a b c] WM PA)
WA A Smndn 3§ mseasiy wlioaden = 2 = 8 ya laun @, {a}, (b}, {c},
{a, b}, {a, ¢}, {b, c}, {a, b, c}
m3rzazii
P(A) = {0, {a), (b}, {c}, {a, b, (a. c}, Ib, ¢}, {a, b, ¢}

M08 WYUFAMIET vod (L, 2)
o a P a 4 n 2 2 a '
@Al De¥naedd Hedn 2 =2 =4 , el UI¥ngoy 4 4a

P({1, 2D = (O, (11, 12), {1, 21}

1.2 MSAUHUMSUNIIA (Operations on Sets)

Y = ot
M X uazy ﬁ]uwﬂﬂm‘qﬂ I35 lumssau (combine) 1@ X #ag Y
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g o d
Wiihuaalna wiliye dail

8]

XY = {(xIx€ X or x € Y} @

FUn1 WAHUIA (union) YOUEA X AT Y Wuwde e Falszneudae dundn

» ]
(% =2

.
winua deglu X wieeglu Y wiveglunidouwa
fiothe WMHaNUINUIYA (1, 3,5} uay (1, 2, 3)

Maou = {1, 2, 3, 5}

[8)

XY = {xIx €X and x € Y] a'b

' ) & o
3o Wafn (intersection) 493 X Uz Y wuwﬁa LUe B ﬂiﬁﬂi’)ﬂﬁ”w qUIBH

2 4 ; 2
nanua Mogluma X uazegluma Y g

f08 WYWadAuDuwA (1, 3,5} waz (L, 2, 3)
Aoy = {3)

0 X uay @ Y wihianaeainsn disjoint sety M XOY=0

U
feda W X =1{1,3579},Y=1(246 8 @ @

A »*
Mioan XN Y =¢ mszaniu Xwee v dhu

AR ININEN

Va1 - ) ' a a voA o A
BN YD 19 114?5’[’-)7\ j WLITYNN IBRAMITNYINTTR uﬁ’)‘ﬁﬂﬂ'\u‘“ x ueg Y

humauanaaiu W 7, X uar Y Jumadsmnsniu

(A collection of sets j is said to be pairwise disoint if whenever X and Y are

distinct setsin ', X and Y are digjoint.)

dod1a rad eI nae

.j = {{1, 4, 5}, {2, 6}, (3}, (7, 8}}
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X-Y={XIx € X and x & Y} U
AB ={x:x €A and x & B} a‘n

= 3 a v e d .
SUAN aNama 15D auRANTNNNS (difference

(or relative complement)) X-Y
=8 ' = n’/‘ 1 ] '
winude manaan X - Y dszneudas aundnienua Tu X ua hioglu v

The symmetric difference A @ B of the set A and B is the set

A@®B = |x:x € A or x € Bbutnotboth)

)

ADB = (AUB\ANB) = (AB) U (B\A)

H

ADB

WS waAIaINAs Yo A tiag B Uszneudismndniioglun A uie

= c; [] (" [] [] 3
angniiogluaa B uadeslueglunaeusa

faege W A=(1,3,5), B=1{4,5, 6}
»

iy
A\UB = (1,3,4,5,6)
AMB = {5
A - B = {13

B - A = {46}

ADB

o = v & > '
VAT L'i'llﬂtl’]'ﬁ@dﬂ‘l] 15HA “b‘ﬂl'ﬂu!%ﬂﬂﬂﬂﬂﬂﬁuﬂ Yol U @ U 300

{1, 3, 4,6}

i

o a4 o e ¢ . 9/ o
IPNANTUNANS ﬂgi) IONMNTNANS (Universal set or a universe) (¥H U ABDINTHUA

o k4 - AT
Fauds n3e 1194910 BN (context)

o 9 a  w o [
ﬂ‘lﬁuGﬂH 8] L‘ﬂﬂ!ﬂﬂﬂWﬂﬂﬂﬂﬂﬁ ua:xﬁuwmuatmmu

' a a o w <
U - X Bond danfisidis (complemend vod X Wdgydnpal X

® |*

Ix1x & X])

ol |
0
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o o o a : & [] g/ =
paanding U sxlszneudavdisvesianua & egnwld nsfinsan Tu
- g 4 . 4
UAUNTHEIUY (Venn diagram) U goumuit @20 ydimdouiudh dauaeduq o214 g1l

LG

st I
A ={1,3,5), U iuenawduing
u =112, 3,45
Fofu A = {2, 4}
Tumaasadudy Sdwmuald U= (1,3, 5,7, 9)
-

AU A =1(7,9)

-} s 4 ) a o ..-3' 1o v w f & o & o
%zmu‘lﬁ‘mmuﬂ TR Y YUBYNY BNHNTUNNT wsmmmmué’w

nguiun W U duenawduing uazld A, B uaz ¢ Wumades vo1 U quanlia
dolulil Wueis
@ ngnmﬂ?iuuﬂfjn (Associative laws) :
AUBUC=AUVUBUC,AMB MC=AMBIMNCQC
(b) PMIAAUN (Commutative laws) -
AUB =BUA, ANB=BNA
(©) NYNININUV (Distributive laws) :
ANEBUC=@A MNB UMA N Q)
AUBMNC=A\UB NA UO
@ ngendnyel (dentity laws) :
AUQ=A , ANU=A
(© NYAMAWAN (Complement laws) :
AUA= A, AMNA=zA
(f) NYFIVOLIYA (Bound laws) :
AUU=U . AN = ¢
(g) Absorption laws :

AUMANB = A, ANAURB = A
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(h) Involution laws :

A= A
(i) O/l laws :

¢=uv .0=9¢
(j) De Morgan’s laws for sets :

AUB = ANB ,AMB = AUB

uniieny HaRuIN 7 veawa wineda wa daszneudie mndn deoglussinies
fign wiluaa T an I

(The union of a collection of sets is the set that contains those elements that are members
of at least one set in the collection.)

U7 = (xIx € X for some X € T}

TuhueaReanuy i Kada 11 Y Wilhuaeds 152 noudaedingn
aglu Tunnirm Tu g Wumans il
(The intersection of a collection of sets is the set that contains those elements that are
members of al the sets in the collection.)
M= (xIx € Xforall X €}
1 T (AL A, LA

n

15V
n n
U= UA , NT= NA
i=1 i=1
1 4
nazth
j; = {Ap Agy o)
=}
13 UVHU
o0 o0
UJ = UA , Nf= Na

i=l i=1
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fvea i
A =i, n+l, )
way
={ALA, ...}

]

UA = US=(1,2...]

(0 0]
Na =NT=0

1

i=1

v ] "
WaNUanY ¥io warams vaura e s vIude Rved wages 11
é 1 = =4
Faudlu ad a1 ¥ azinanuan ity s
(A partition or quotient set of a nonempty set S is a collection of nonempty

subsets which are disjoint and whose union is S.)

fedhs W
X = {1,2,3,4,56,7)
X, =11,4,5), X, =12, 6}, X, = {3), X, = {7, 8}
wisamin sandnudazdives wa X oglumals wanils u

7= (X, Xy X5 X,

({1, 4,5}, {2, 61, {3}, (7, 8}

» 4
uay \JJ7 = X, mswastiu 7 Hunantiedu ves X

a 9/ w 9 qy d,’ 3 o 1 P~ J = (=]
apuiTuAY o wadell ¥ e waneda ngu voe endn uuw 1l
dudy 1uAe 1m venld lasmndnvsaiiu 115ly venldlay Mduvesandnlusiens

UNATT ey i suau Red
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b4

ROUAY (ordered pair) YBIAWITN MoUAIL
(a, b) FWANFWIINGOUAY (b, a) FwHoudd a = b WADNOHINTIAD (a, b) = (c, d)

=31 A
AADIND a=clz b=d

undiny &1 A uaz B iy mahituaeiys isiiuwanage vie nagumiiiSey
A XB “lﬁﬁ‘lmcmmmdé’uﬁu (a, b) Vawun Tasfia € Auaz b € B Fuh
AXxB ={(ab)la € Aandb € B}
If A and B are two nonempty sets, we define the product set or Cartesian

product A X B as the set of al ordered pairs (a, b) with a € A and b € B. Thus

AXB =j@abla& Aandb € B}

f10En9 ™ X = 1,2, 3} uar Y = {a, b}

1@
X XY =((1,a), (L b), (2 a), (2 b), 3, a), G b))
Y X X = {(a, 1), (b, 1), (a, 2), (b, 2), (a, 3), (b, 3) }
XX X= (51, (1,2 (1,3, 2 1), 22, @3 G DG, 2, (3, 3)
Y XY= {(aa), (ab), (b, a), (b b))}
sndetdadul sefuh Tasililida x X ¥ £ ¥ X x
Tsadaunan

x| = ] Il

swmsuuududy 1ildgnéia Wy aunFaaedi
=) w dy =4 9 < w =
n-ila Woudal @, a, ..., a) IMINSUATIIHDITU :
(a, a,, ...,a) = (b, b,, ..., b))
a9 A
nABIiB
a =b,a,=by,....a =b

¥
= J a
HagUAN AFoL vourA X, X,, ..., X, Hewldiiluaaves n-ypila i

HUA (x, X5 ..., X)) 1o x € X MY i=1,2,...,n
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feeha M
X=1{1,2,3),Y={abl,Z=(a, )
014
XXYXZ={(,a0),da B, db o, db B
2, 3,0, 2, a, B), @ b, 0, 2, b, B))
Tsadunat ludsetathedudl 1X X YXZ1 = 1X1-1Y1-1Z]

Taoall 1%, X X, X ..o XX, 1= 1X, 11X, 0 ... < IX, |

o 1 ] ar,

aee & A dugavesemsig, M Fuanvesewisndn oz b shuwaves
YBIN Y

. H ¥
HagumsTidon A X M XD Ae swnsermsd Aidh 18 mua Uszne

A0 DIMITIN 1 801 DIMIHEN 1 DI LAZVINNUDN | BE19
=t r ~
L G ER

W A=11,234,5 uaz B=1{0,3, 6)

I
a)A\UB b)AM B
¢c)A—B dB—A

2. W A={abcde) Uz B=1{ab,cdecfeg h}

PIN
a)A\UB b)AMB
c)A—B dB—A

3. 94N 1A A UDE 1BA B
A—B={I1,57 8}
B— A = (2, 10}

uar A M B ={3,6,9)
4. W A =102 4,68, 10)

B=1{0,1,234,5,6)
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waz C=1(4,5,6,7,8,9 10}

WM
aA)AMBMC HALUBU C
A UBMNC d@AaMNBpUcC

5. 9INAUKUANIUY §1MTD combinations NAAZ YA YDA A, B LD C aoluld
AN BUO
HAMNBNC
DA—BUA—OUB—0)

6. & ddoliilifiusse 1wm A uaziam B sxdesdiquenifedials?
AyAUB=A B)AMNB=A
O)A—B=A HAMNB=BMNA
e)A—B=B—A

7. 291 HAANAENNIAT VOUFA {1, 3, 5} uaz (1,2, 3)

8. 99779 LHUATHIIUI YDY HOAIANNNAT VBAIEA A LAz B

9 o v ] Y4
9. pauaAd IHIHUN iﬁ"\ A rﬂmcmuau VDI WPNANAUNNT U

wld
a)A(‘BA=¢. HwADP=a
dADPU=XK HADE=-U
10. H A D B=A nusnnuaNAvITA A LAz B
122 WA =(L23...,i dWmivi=123...
2
n n
a) U A, b) M A,

i=1 i=1

13. WA = (i, i+1, 42, ...}

1M
n n
a) \J A b) M A,
1=1 i=1
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nuLkingia 1.2

v

Ao 1-16 1enanduving Ae 19m {1, 2, 3, 4,5, 6, 7, 8, 9, 10}
WA=1{1,4,,7,10),B = {1,2,8,4,5} Lz C = {2, 4,6, 8)

AMVBUNBNITNBAUBIATZIFA

1. A\UB 2. BMC

3. A—B 4. B - A

5. A 6. U-C

7. U . AU

9. BN ¢ 10. AU

11.B N U 12.AMNB U0
13.B M (C= A) 14. (AMB)~—C
15.AMBUC 15. (A UB) = (C = B)

Faadio 17-20 1 X = {1, 2} waz Y = {a, b, ¢} suVEUNEMITMNTNVOUABIAN
17. X X Y 18. Y X X

19. x X X 9. YXY

Faugde 21-24 ¥ X = {1,2), Y = {a), Z= {0, B} saFounensmninveunaziva
2. x X Y X z 22. X XY XY

23. X X X X X 24. YXXXYXZ

Fauede 25-28 safaunemnaniduvean

25. (1} 26. {1, 2}

27. {a, b, c} 28. [a, b, c, d}

Fauate 20-32 ssnpumeminiueie vie e

29. {x} C {x) 30. {x) € |x)

31. {x) € {x, {x}} - 32, {x] C {x, {x}}

Funde 33-37 aavendudavgesvanhifimieti

33. {1, 2, 3}, {1, 3, 2}

34, {1,2,2 3} (1,2 3)

35. (1, 1,34 (3,3, 1)
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2
36. {x|x +x=2},1{1, -2}
37. [x | xis a real number and 0 < x <24, {1, 2}
38, DAVOUTIUNMTAVIFNUDY P({a, b))
= ) ¥

ya Iufoadosuiued {a, b}
39. UVIUTIMTAUIFNVO P({a, b, c, d})

¥a I unoataounues (a, b, c, d}
40. 1 X TaanFnnniny 10 4da Pex) sziismumndnmile, wadosun voa X o

)
W la

<o

=t
U

1 X UENFIMIAY n, X aziiagosun smviila?

e

41,

42. &1 X uaz Y Whuwabiiwaesya taz X X Y = Y X X sannsaagles 1 1ddhe
Feat X uos Y

Fade 43-62 Hdeninniiueia Iaeu o3¢ Sidennmilude Wendedalsznou

1@ X, Y uaz 7 1fuwadesves tenmmdning U aun@dn waandininsvesnago

M3MTEN Ae U X U

43, dmSuan X uaz ¥ laq X eweziluamdesues Y wie Y owvzihuaaton
Yae X

M XOY = XOY awmiunn X uaz Y

5. XN (Y ~2Z) = XNY)—XMNZ) dmiunawa X, Y uaz Z

46. X MY = YN X dmiugaa X uaz Y

47. (X=Y) N (Y =X) = ¢ dmiunamsa X uaz Y

4. X =X  dwmsuwa X laq

9. X—(YUZ) = X—Y)UZ dmiugnea X, Y uaz z

50, X—Y = Y~ X dmivnnmwa Xier Y
s XU =X dsurra X laq

s2. U=0

S3.XMY C X dwmiunnge X uae Y

1l

¢ dmiuaa X 1o

54. XM X
5. XY = XMY dmivgnma X uae Y
6. (XMOYYU Y —X) = X dmiugnera X uag Y
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60.
6l.
62.
63.

64.
66.

68.
69.
70.

71.

72.

74.

16

SXX(YUZ) = XXNVUXXZ) dmSunama X, Y uas Z

SXXY =XXY  @mSuynwa X uaz Y

XXX —2) = (XXY)~(XX2Z) dmivnuea X, Y uaz Z
X-(YXZ) = X—Y)XX—2Z) dmiugnea X, Y uoz Z
XN(YXZ)y = XMNY)XXMN2Z) dmiugnea X, Y uas Z

XX = ¢ dwmimma X laq

vaansIfiiudy dmfuaa X lag, § C x

dmiuuazidenlilude 64-67 anudunusezlsdesiler szriawn A uaz B

AMB A 65. AUB = A

If

B

il

ANU =0 61. AMB

WO 19aN3IAS (symmetric difference) YA A 18z B YN8 Sun
AAB = AUB)— (AN B)

KL ADB =(A—B)UB—A)

1 A=1{1,2,3} unz B={2345 wm AAB

WOTLOHDANINIAT YOIUTA A Uaz B AIufwa

fmuald U Whuennwduing vweiu

AAA, AAK UAA ez dAA

atana s
IA\J Bl = IAl + Bl — IA M BI

vimgasdmin 1A U B U ¢ adwiuges lunnilnsiade 71 vwaaliisiug

qaavesriu iusse dmsuynea A, B uay C

] ] 4 :
- W ¢ dhaanaw nitns weel 7 duemveadurgudnarsiimuates ¢ 94

VBNANUNIIYY M T
W p dwaavessawduuan ddwnni 1 dmui> 2
How X = {ikl k=2 k € P}
o0
Wt P— U X,
i=2
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1.3 dvuuazaednyIz (Sequences and Strings)
9 ' ;4 as J 4 Aa o A r &
M3 Teanil fie dasmlasens sounndiimes Tulowraniia 91nzEEN
1 Alawas 84 10 Alawas GeozmanilifTawasusn $1, yauilan Tawasdaly iudn

flawnsaz 50 cents)

FTHLN (N.A) A1 lagans ($)
i 1.00
2 1.50
3 2.00
4 2.50
5 3.00
6 3.50
7 4.00
8 4.50
9 5.00

10 5.50

3/ v oy :& L3 ) as d’
W ¢, dluiilaoens vesszozna n flamns o lavas aall 1.00

(1 Tagansnilan Tanmsusn) 1an 0.50 Audw (o - 1 Faduszezmaiiin s 1dh

C, = 1+05n-1)

A0EN3
C, = 1+05(1-1) = 1+050) = 1.0
C, = 1+052-1) = 14+051) = 1.5
C, = 1+055-1) = 1+05@) = 3.0

o as = & Ao W 9/ = 3/ b

A1 HUIEDI F18NTT PILNDUATNLUNYIVDIAIY

(A sequence is a list in which order is taken into account.)
Ly t 3 3 r

NAIDY IV INNY S'IUﬂ"Ii‘Uﬂiﬂ'lIﬁﬂﬂﬁ

1.00, 1.50, 2.00, 2.50, 3.00, ...
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ar s 1

et §eu Tilsadunad sudu lanudidy  detuty O anndai 1 uaz
ANFNAIMN 5§ aduiny naaad A lasansszesma 1 nlawns 7o $3.00 HIUANAI
i lasaisszozna 1 0 lawas Ao $1.00

as o =

W s Wudduganils, mndindausnues drdu i ddydnual s, mundnda

o o av s o (] q’d'l @ 3 = a o a o o
naes lodydnual s, wuilisesl) Taomaliuds s, wuwds aandinddil o vouddy

li‘lﬁﬂﬂ n N AII¥HYeIAIAY (index of the sequence)

fI0819 1 5WNITUULOUAD (ordered list)
2,4,6,...,2n, ...
- o é F=Y Q' e as o r ::i
MO0 MADYANILN, Budnaiusnvaaddy iy 2, mndndnaes iy 4, ...,
+ »
andndai niflu 2n dus i s unudrdugeil 9218
$,=2,8,=4S,=6,...,5 =2n, ...
AV 2 IWMTUVUTURY
a,a,bab
o % o o A o w o - o o “
duddunilagn mn¥ndusnveadidy Ao a, andnadaifiaesio a, SaHmuie
¥ 1 >
b wuil Geull dunld ¢ umudduyadl 0214
t=at=at=bt,=at=>b
o t ¥ oy dy L= S o o - | o P ° W
A RYNAUT naaabiimun dau (Qumilounmaa) eelinsEiuy
(repetitions) voamn¥n 1@
fau 21liaunsn $1uni§1AA (infinite number) 1TUSAVVDI G061 1
n30 Hau®n $1UIUSINA (finite number) IFURWDIDIFIDG1T 2
a2 o =] o [y 0 w A :idy A £ o o
dynsuMaen dmiu daude (S} Tuhd s wie (S} wued ey
NINUA (the entire sequence)

Sp» Sy Sy e

1>

¥ o o FYON: | o a
!'J'ﬂ‘b’ AN S, MY OUITNAIN n VDIAAY S

feEa 3 wllowdwy {r,) Tavng

2
t=n-l,n2[

n
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¥ o w o
HIUNOUUTN YDIAVU AD
0,3,8,15 24
— A
WMouUn 55 fo

z
t, = 55 -1 = 3024

dr0e19 4 wilow Swu u Taoldng u Ao @dnBs A n lufh digital 21d
u=du=u,=1 Uas u, =1
o o qy o o o o
Sduil Dudduiia
P 21 LY | ] :ly ] : o ar o o o as 3/
paud i Jumiademuil dooass iswmudgydoual S50 ¥IdEY S Aw S,
Taom Tdudn eundndousn ewllassvil du swoudilag  dediavu d1 v fe
o a é -4 = L] o o l:lwél
& ¥l andndamsn iy v, Sduyaiife

Vo, V., V

[ A

A 9/ [ 1 a =2 A o ° o w & P~} s dw
DI WDININNT E)U“N‘Hﬂl!gi‘l 04 ATTHUAITA VDI MAY DUNA S 1VIUMIY

o o o & A o A )
am|UoUua v WIUATIVUAIGN A8 0 HUIWOS
oo
tv, 1

n=0

MAUIINGE x ATTFUN -1 D9 4 WD

ANTFNUDY x o

1 1 11
2, 1, /2s /4; /8’ /16
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P ) Md’ o ar - L] o o [ % &
flegaeaiind iy lumsadn S1a1 Imd v drduduay fie mswan uay Mg ves
MoUANY WAIAY

UNHEN 6

n

o P a
# {a) Ao Swuyanily, miivw

i=1n

Daza +vag+... +a M

a
=
il
w
m
I

i m. m+1."‘ n ——(2)

zﬂmm Zai !?Uﬂ’i] ﬁ’tynmﬁsmnm (sum or sigma notation)

=11

n

waz  Ta, GUNH &’tynmif;]m (product notation)

1=m

44 . a ' o
luntl i 5en ATFYU (index)

m Fenh Yasiiaan (ower limit)

n o0 Yasdauu (upper limit)

daoene 7 W a dluddu siowlae

a=2n,n=1

b4
oA

JUU

2a, = a+ta+a, = 24446 = 12

i=1
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48

A
»
i
ol
-
[}
<
[}

n
2
&
=)}

I

#0814 8
Nﬂ‘i’]lltl@m‘i‘lﬂﬂiﬁﬂ (geometric sum)

2
at+ar+ar + ... +ar

P=l 9 Y d? 9w o s c?
ool nszruiu Teuly dynseisiueon Al

n

1
Dar

i=0
A =] To
o asswil uanms () uaz ) hiddy
A08131%5U

n

2a = 2a,

i=1 J=]

uaz

: (=1 1 c; é =1 o ¥ A’f 1 =i
uanse Mo mywaeu yevesasiyi suiluisz Tomimimiv wamsaldou

a o w as = < v W
YAINA VOIUU uﬂsﬂu‘numm‘mﬂu

doeha 9 mandou asswil uazasing 11n1339109A (Changing the Index and
Limits in a Sum)

Rewrite the sum

n
Zirn_l

1=0

replacing the index i by j, where i =j - 1
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pamnay

A R , o o . n-i d’
N i=j-1 adiu mow ir adewdly
-1 n-j+1

G-Dr 7 = G-r

=t o as =]

WeInIn j=i+1 e i=0,j=1 @uiuIadrad dmsyjde 1 luhueudoriu
WO i=nj=n+1 uazlindiauu M5 jAon+1
a1dh

n+l
i = 2

j= j=1

o | ¥ o W = ) n o at - -
dome W o duddutiow Taong a = 2¢1)" , n20 wmgas dmdy Sy

s e laey

Hanad

S, = 2¢1) +2¢1) + 210 # ... +2¢1)
=2-2+2-,,.%2

2 ,if niseven

0 ,ifnis odd

uunss dynsalsonoea oz dynsalgu gnAauls (modified) Tunu masw

- o =1 -] o 5]
uaz Haga ioia lag vousnouy yaifumanisde &1 s Whuwa vesduudiy
o a A
wae a dudrauganila

D a  Winuds Hasmves au1dn fali € S}
eS8 .

Tuduesafviny
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Ta  WUIWDHI HARWYDL AT [, i € §)

1€8

figna 11 &1 s Wuwmavosiumnetisundi 20

¢ f i i I I I ! 1
Z/i= L+ L+ s+ L+ 1+ a4 st
e8

1.455

Tudsmnuay Senddusinadn mednuse

(In certain contexts, a finite sequence is caled a string.)

NN
MEONUTTIMID X MUY 1IAUINA YOl MN¥n 910 X

(A string over X os a finite sequence of elements from X.)

fwene 12 W X = {a b, c] dusld
, Bl=b’ B2=a, B3=a, B4=C

wdsnyszinite X Boudail baac

M1 MBI nﬂuém‘”wﬁwﬂ 591 SURYD (order) D3dpaiNNARGY
AI0UNIFY @Y baac VLUANAWIIN AW acab

ﬂ)ié1ﬁu1uﬁ105ﬂﬂ5$ﬁﬁdijﬂ annsofmuald Javassyiluu (Repetitions in
a string can be specified by superscripts.) A206191%U a1 bbaaac mmﬁiumi‘lu b2a3c
musnusy e Wifiendn Sunh @ene mull sring) woslddudnvel A 5l x
UMUTAUDS EBRUTTIANLR Mile X @459 mednvsriedae ez X
waveaodnuse i ekimua mile X (The string with no elements is called the null
string and is denoted A. We let X denote the set of all string over X, including the null

string, and we let X" denote the set of al nonnull strings over X.)
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or 1 Y] = o oA
Mene 13 W X = (a, b) au¥nunas lu X fe

205
7\,, a, b, abab, b a ba

ANV (length) VOINWDNUIZ O mnsdsnuawEnlu O FMSuANNEIYDS
mwdnvse o Mdydnuel 10U
ar 3.4 32
A1eE1a14 & O =aabab way P=aba
wld 1o =5 uaz Ifi=39
o a £
f ocuar B dlumednusy aeeye mudnvse Fulszneudan o awday

»
B doudail of, Fundh MsAeAU (concatenation) woa OL 1oz B

AW 15 1 Y = aab uaz O = cabd

w14 YO = aabcabd
OY = cabdaab

YA = Y = ab

Y = aab

>
-
]

=% ar
wuutlndia 1.3

1. 2aneufow 98 () - © dmiu &y s Tewdail
c,d d c,dc

a) WM S,

b) WM S,

c) 9UVIY AWONVIE S

MABY  (a) ¢ (b) ¢ (©) cddedo
2. 2ABLMOW 90 (1) - () FMTUEEY ¢ Tewdail
t =2n-1,n21

n

WHI
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(a)
o
(© teo

(d) ty55,

3
(e) E t

i=

7
® 2t
=3

M T,

i=3
(i) 1IR3 c?anmuﬁwﬁmgﬂf: Fuilutdy Hassyilaradlu o
3. ADUAIOW V9 (a) - (d) § M5V AU v Gowdi
v, = o@D ...271+2, n21
DIU
(a) v,

by v,

4
© 2,
=l

3
@ 2 v,
=3
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o - é Q ] s L
4. 931 Usua admuald Tasld §190 a flowd

4

@ 2 a,
i=1
5

) 2 a
=3
4

© 2. a,
i=4

6
@ 2 a,
k=]

(8 Ma,

n=2

4
(h) TC a,
x=3
° - o & °_ as 4 o o dy
5. WADTUNINTN UD (a) - (d) AIHITL 1AL b FIUUAIU
b, = n(-1)

I

26

ar

|

=
u
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4
@ 2 b
=1
10
(b) 2. b,
i=1
-] 73 [-] a (= [-7] d”
(©) gAITMTY SAY ¢ Howaald ¢, = b,

14
(d) gt M AU d HuAl d = Tb,

. 1390UAIM 10 (a) - (d) Fmsudan Q dowaadl
Q=3 &wmiuyam n

n

NN

@2 Q,

=1

10

w2 Q,

1=1

}d
(c) gATMTD AL ¢ Howaail
¢ = Z QI
i=1

¥
(d) gaidmsy MAD d Hewdadl
n

d = tQ)

n 1
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- o y
. 9ABUMON U9 (a) - (¢) AMTURAY x HOWAN
X, =2,x,=3+x, , n=>2

I

3
(a) Z X,
i=1
10
®) 2 x,
i=1

b d
(© AIAMIY AU ¢ WA

© 3 o o o w = as dy
. WABUAINYN 1D (a) - (d) TIUIV AU w  UBTURAIY

w:L- 1 ,n21

n n+1

IN

3
@ 2 w.
i=1

10
® 2w,
=1
o o L = o d”
(c) '(Iﬂiﬁ'lﬁil] AU ¢ UHURAIU

14
S
1=1

28

CT 203



»
(d) qA3dMIU M1AU d UWAL

»
9. W u dudwy Timwuaail

=2 u =3+u n=2

ul n n-1 *

»
24 gAId My S 1A d TowAsi

10. 23ABUMDN 90 () - (d) 1avlEdAY y uay z oAl
y, =2 -1,z =n@-1)

IN

@ (Z ) (Z )
(b (251: v) (Zl z)
@ ()5 y) (22 z)

t 4
11. 9IADUMMY U9 (a) - () d iy §rAu r Henuall

r =32 -45 ,n>0
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12.

30

(b)r,

(e) r,

(dr,

(e) gasdmiy =,
) gasdmiv r_,

(&) gasdMmiy r_,

) swaaaliiiiui () Inuoaudd

o= Tr,-10c, . n=2

n n-1

NADURIOY VB (a) - (h) FMSURRY z Wl

z, = 2+n3 , n>0
(a) 9N z,

(b) 99Kz,

(c) NHT z,

(d) WM z,

(e) mmqms fmiu z

) WIMmgas amsu z_|

(g) WMgas dmiu z_,

@) vanaaaldiitun (z) Uauaud

z, =6z -9, , n=2

n
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1.4 NUIMANNAZNIINIT

(The Integer and Division)

b
4

unieny Swawdnn p IAWnA 1 9zi5on1 Sawaniz duavdail I
dlsznevuan iy 1 uaz p

(A positive integer p greater than 1 is called prime if the only positive factors of p
are 1 and p.)u

$1uadn 1an Falawnnnda 1 ezl Sunname St Srwaulsznen

(A positive integer that is greater than 1 and is not prime is called compositc.)

$1m p 1n31 1 Tuaues Su@uinn seiSondt Siwamaniz &1
fUUINRWIE p uaz | ity Famns p A7

(A number p > 1 in Z' is called prime if the only positive integer that divide p arc

pand 1.) 1=

AIBLI UIURNIE

2,35 7,11, 13

aaoehs  Tuleswumne

4, 10, 16, 21

o o S T
NgHHUN %1u3ulallﬂ'lﬂﬂﬂﬂ3 n>1 arsolioun Tugduuy nilsegaminiy o
g8y l

k 3 k

n=mp P o...P

+ ¥ » 1
WAT p, <p, < ... <p, wodswaummz lidiiu %1 w15 0 asd uaz
’ o o o 14 © o o d4a 4
Ks 1 snnuduuon dualiiiiu Swauadi ves Sumuawe fifedy waniluwe-

1sznou v84 n

L rosen i
Rosen Y71 107
2 Kolman W1 60
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(Every positive integer n > 1 can be uniquely written as
kK Kk K

n=p'p,..ps
where p, <p, < ... <p, are the distinct primes that divide n, and the k's are

positive integers giving the number of times each prime occurs as a factor of n.)

fI8819 99U prime factorization DY 100, 641, 999 Uaz 1024

HaInaL
2 2
100 = 22°5°5 = 25
1 o
641 = 641 Juswumng)
1024 = 2:2:2:2:2:2:2:2:22 = 2
Mot
2
9 = 33 = 3

(N
&
0
t
t?
o
w
I
N
w

L¥3)
S
It
o
(]
th
I
l\)h—-
":)b—-
L;"n—

=) o 2] Y Y °
ngufun & o Auswnwdn nadszneu nda n szl dms aw du Suaumeme
- fiAnfosnd wSeiny 4/m
(If n is a composite integer, then n has a prime divisor less than or equal t91/n_.)

-t ¥ Yo e a o o
1 ngERun Naduit 114N Swwan i Snumne dufunisdae

I3 é P~ LY v -1 1w ci @ (] a
ez lag Fiian Yesna wis iy sinnaos vewy luaed)

(Fom this theorem, it follow that an integer is prime if it is not divisible by any

prime less than or equal to its square root.)

[Y) o 1 o
fegha sauamaimu 101 Wuswoumnae

wamae Swmemz Aldinug/100 184 2, 3, 5 uaz 7

d' P v a’ a r d’
(199910 101 W34 2, 3, 5 150 7 WA Wan1Ived 101 AR IMITIMaNil
at "1 oo [~ T a
a2 1y Sw@ny saasn 101 Wuswaumw
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f10819 99M prime factorization VY83 7007
Walmaey SWMEWIE 2, 3 uaz 5 Nilaala s 7007 aedd

(Every positive integer n > | can be uniquely written as

k k, k

n=m7p p ...p’
pglsney 7 M3 7007 aada
7007/7 = 1001
aoll 1001/7 = 143 , 143/7 = 13
Woann 13 Whusaumwe sz @iedu oz ld prime factorization V84
7007 o

771113 = 71113

fi081g WINT HANIT (quotient) UDZIAY (remainder) ¥0UaY 101 msﬁ"m 11 (101 !ﬂu
fam (dividend) 11 iudams (divisor)
Hamay

101 = 11°:9+2

¥
e

MU HAMIS A0 11 LAZIAY fp 2

AIDE VINWAMIT UAZIAY YOIUAY -11 HITAI0 3
WaIn QY
1= 3441
Fuiu womsfo 4 mpde |
Tusadunadt iy doalildaay
(Note that the remainder cannot be negative.)
w1l 2 Baudn
1= 3(3)-2
M3 r=-2 LidluNlewndn 0<r<3

- 4

Py kY] © 3 ° a g/
vy W oa Wy Swowdn nar m duswowduuin 5 1¥dudnyel a mod m

17}

- t!‘l ar ;’ o
Ao Ay 159 a Wudde uar m Wudmg
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(Let a be an integer and m be a positive integer. We denoted by a mod m the

remainder when a is divided by m.)
= ¥ =) a o a
91AUNHO voury 921471 a mod m AD FWMAN r TaoN a=qm+r

uaz 0<r<m

f0e19
17 mod 5 = 2

-133 mod 9

If
[\

2001 mod 101 = 82

¥

unflenn W a noz b il Snowdn Wisgudieg Swowdu Ingiiqe d Taoil g
W5 a M2 Ay d M5 b I GUN MNITTININN VDI a AT b AINIIIY
11N ¥4 a wae b ¥dydnual ged (a, b)

(Let a and b be integers, not both zero. The largest integer d such thatd | a and

d l b is called the greatest common divisor of a and b. The greatest common divisor of

a and b is denoted by ged (a, b).)

AI0E19  9INT ged YOI 24 LAY 36
HaNAY  AI11539Y (common divisors) Y04 24 LAy 36 1AUA 1,2, 3, 4, 6 Ltaz 12

b4
@ e

AIUU ged (24, 36) = 12
f20813 ged (12,30) = 6

A29819 99K ged ¥O9 17 1Az 22

o o Y ) " o
WRDag UIAY 17 Laz 22 ﬁﬁ']ﬂ'lii']u ﬁ‘lu 1 y/muu

»
A1l ged (17,22) = i

Rosen W11 106

The notation alb denotes that a divides b. We write .;,{/ b when a does not divide b.
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as

o o o - w" at Y 1
UNieny 1UNAY a uaT b %Zlﬂu FHIHDANIZADNU 5‘1!@‘” ﬂﬂﬂﬂﬂﬂ')ﬁ i AT
uin L‘ﬂu |

(The integers a and b are relatively prime if their greatest common divisor is 1.)
aaeee Snwdy 17 uaz 22 My SwmwizAens NS ged (17, 22) = 1
foen  ged (17,95 = |

&y o =3 '3 T w oA 1
UNHEI NUIMAY a, a8y, ..., A wily Snnuawzdeiufiazg  $ ged (a, 2) = 1
. “ .
dolanaun 1 <i<j<n
(The integer a,, a,, ... ,a, are pairwise relative prime if ged (a;, a) = 1 whenever

n

1<i<j<n)

faeehs sswenit Snuuwdn 10, 17 woz 21 dhudnummzaefunieli

Halnay

ged (10, 17)

|

1

ged (106, 21) 1

ged (17, 2D 1

waaan 10, 17, 21 dudumwmzdeduiioy

s o o o v a A v [}
Faeghe Sudn 10, 19 uaz 24 dudwummzdeduiiazg niehi

Hanae

ged (10,24) = 2 > 1

panad 10, 19 nez 24 11¥ Swaummzaenuiae

-

ad

: a 1 o o Y . .
3a5mwite TUNSM §IM1330UIN ¥Ba SwdAuaesife 19 prime factoriza-

as

»
tion VOUAY ADIAIT

a a b b b

a =p Py - Py s b=p P .- Py

9214
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min (n] , bl) min (az, bz) min (a,b)

ged (3, b) = p, P, N

f30814 9IM1 ged YDA 10 uae 12

Halnay
11 1
10 =25 | 12 =273
1 0 0
ged (10, 12) = 23 -5
= 2

#8819 99N ged (120, 500)
Walnae

31 2 .3
120 = 2-3-5 |, 500 = 25

I
(3]
W
th

ged (120, 500)

Il
%3
)

= s ° I3 o {
uniieny  dguTanies ¥oe SMAVLIN 4 uaz b waned fwnsinnaniiaa
< 3 as 3/ Y a v 3/ Vo w o
T HITAW a DIND UDE MITAIY b A AINUIINUDY ¥4 a g b °l‘1mtyaﬂuiu
lem (a, b) '
(The least common multiple of the positive integers a and b is the smallest positive integer
that is divisible by both a and b. The least common multiple of a and b is denoted by

lem (a, b).)

fI0819  IM lem Y09 12 was 10

Halnas

lem (10, 12) = 60

max (al . bl) max (az by masx (a_, bn)

Iem (a, b) = P, P, ... P,
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a v ¥y ¥
1NHIDU IV NAU

1
lem (10, 12) = 235 = 60

3 3
lem (120, 500) = 235 = 3000

fa0619 9911 ged LAY lem YD 168 HAT 450

Hanae
3 b1 1 2 2
168 = 237 , 450 = 235
¥ 1 1 00
9214 god (168,450) = 2357 = 6
lom (168, 450) = 2357 = 12,600

fI0E19 9IH1 ged UDZ lem YOI 10 HAT 25

Halaad
10 =25 ,25 =25

i
(2%
th
]
=~

ged (10, 25)

]
N
th
]
w
<o

Iem (10, 25)

ar ] ar 1 9/ 3 5 2 4 3
MBI NUININUITINUDY Y93 23 7 uar 2 3

Haiaae
3 5 2 4 3 0 max(3, 4) _max(5,3) _max(2, 0)
lem(2 37,23 7) =2 3 7

ngudun W ausaz b Judnmduwan 1@

ab = gcd (a, b)lem (a, b)

(Let a and b be positive integers,

then
ab = gcd (a, b)'lem (a, b) )
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Mo W a=510 ., b=504

WHalaay

2
a =2

3
3

5, b =237

2 2 0.0
ged (540, 504) = 2357 = 36

lcm (540, 504)
a‘b

danaifiuvelgndn

(Euclidean algorithm)

]

f

2 3 11
2357 = 7560
540 X 504

272,160

ged (a, b) = {

a

gcd(b,amodb) if a>b

if b=0

fIBEY  9INT ged ¥DI 108 LA 60

Halaaa

ged (108, 60)

ged (60, 108 mod 60)
ged (60, 48)

ged (48, 60 mod 48)
ged (48, 12)

ged (12, 48 mod 12)
ged (12, 0)

12

G081 991 ged (190, 34)

Watnae

ged (190, 34)

38

ged (34, 20)

Il

ged (20, 14)

f

108 > 60

60 > 48

48 > 12
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= gcd (20, 14)
= gcd (14, 6)
= gcd (6, 2)
= gcd (2,0)
= 2
unfigny Weives x Mdgdnwal | x | wwd S Ivgfige Filanfosnn
HWIBN x
{The floor of x, denote Lx_l , is the greatest integer less than or equal to x.)
a a Yo o 4 = o d o & Ay '
Haad Ud X 1‘11’61’&3?371}:]?\.! r x_1 WHNE09 1UIUR LENNEa FIUAT WINNTT
WINMAY x

- - . : 14
(The ceiling of x, denoted I— x_l , is the least integer greater than or equal to X.)

v
Groehd  afismy U Ued 1M el

—

-3 23 32

HAIAUIN

2] [61-6
L2al - o el

Il
2

bd -5 Tl-a
bl -5 . Tal-s
il - s
Gl - -

I_3 Johnsonbaugh i 118

t Johnsonbaugh Wi 118
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40

wuuRnyia 1.4

wudla Wi e

a) 19 b) 27 c) 93
d) 101 e) 107 113
Tundazdodesdrean wams deozls wudensls

a) 19 380 7

b) -111 ¥15470 11

c) 789 N340 23

d) 1001 ¥15478 13

e) 0 135470 19

) 3 M3AW 5

g -1 115470 3

h) 4 M3A90 |

WU prime factorization YBUAYSAITT

a) 39 b) 81 ¢) 101
d) 143 e) 289 f) 899

9IU1 prime factorization 94 n!

© -1 [ dv o ' W P [
wm ¥8d 1wy raanail Ju swoumwizdesy niely

a) (11, 15, 19) b) (14, 15, 21)

S ©) (12, 17,31, 37) d) (7, 8,9, 11)

WU AMITTINNN Y89 U89 Sy Fudai]

2 3 5 5 3 2
a)2+3-5 |, 2-3-5

11 9 4
b) 2:3:5+7+11°13  , 2 -3 +11-17
17

c) 17, 17

2 s
d)27, 513
e)0,5

2357 , 2357
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[ = 3 1 dy
7. amimeeuvealsina 919anll
a) 13 mod 3 b) -97 mod 11
¢) 155 mod 19 d) -221 mod 23
2

° [~ ar AN 7 8 2 11 s [ A 3 4
8. 5‘]”ﬁﬂm‘u@~1ﬂ1u?ulﬁﬂ ADIAIAD 2 -3 -5 77T UAT AINIIIINVINAD 2 -3 -5 WU

4
$yiion vouavABIAIl

1.5 $1u2ufuuazdaneIng (Integers and Algorithms)
- o 2 do w & 9 Y © ] =] a At
fisanesiuAdiy ¥inne Funeadoady Siuwan veanilenn eanasnun

Wumedan swedudueitse sileil $ru danoSivvesyada Fuilu danaii

d'cl o P P o = R 1A S - o A’f \

#7 dszlominniiga yanils uazifudanedin imitgaluisadarmans  nuu e

a o/ a ) o 3 o ° as
aflswsanasfiy dmiunInszee .U b vessmANLINd MY Ygu b lan

(an algorithm for finding the base b expansion of a positive integer for any base b.)

g})ﬂﬂﬂ%ﬁuﬂlBJQﬂaﬂ (The Euclidean Algorithm)

s = 2 d’;] o Yo u’/’ ] a 9 a 1 o
DANDINUU L uﬂﬁﬂﬂﬂuﬂdllﬂﬂUUIUﬁm 19 Tun1IMIA %1390 YDA IUIU

A

] ar Aot a A 1 3 . L Ay
Buaeiss naxdustdeilsz@ninmunnndy msl¥ prime factorization A1 1ANEIN

udr yada duinadaman ¥13050

fiee1a  93M1 ged (191, 287)
287 = 91°3 + 14
91 = 146+ 7
14 = 72
L L G,J(
NI 7 WIS 14 aeda NEasiY ged 14, 7) = 7

a3l ged (287, 91) = ged (91, 14)

ged (14, 7)
=7
. 3 s o R o ° as dy 3 1 2 A A
Taowalduds Sanosiuveagada Mauaall - T¥msnisedaduiiies inoan
Y 1 o o Y 9 ~
(reduce) HlaminismilymaamssIuug ¥aInIUIANLIN 793 A7 Iyl widu

i . a o v o e g w 5 1 Y o
Jaui $nnuduadamansadani aunsei Hunsdudamiie Taumdu quo
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W a= bg+r o a, b, g Hay r TuUSIWNHRNE
SRLTRIE:Y

wld

ged (a, b) ged(b,r) , a>b
{a , b=0

A6 1AMAIMITTINNN Y84 414 naz 662 lavl¥Sanoiiin vos yada

Nalnay
662 = 4141 + 248
414 = 2481 + 166
248 = 1661 + 82
166 = 822 + 2
82 = 2-41
LR

ged (414,62) = 2 m3eh 2 Hwrwdagaino 4 Tiohdugud

Algorithm 1  The Euclidean Algorithm

procedure gcd (a, b : po.sitive integers)

X:=a
y:=b
while y # 0
begin
r := xmody
X=y
yi=r

end {gcd (a, b) is x)
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a e
nmmuﬂmaammmﬁu (Representations of Integers)

-1 A o w 9 ar o o~ A o of Qs ] [] 9
uadsziin s dynsaigudy euans Sy @i 965 1y

2 ' ] n’; 4 ¥ =
unu 910" + 610 + 5 agelsnan Uesnsd szazadndie ldinvgiuduy umumugiudy

y =y s A o @ o

Taommzinsesneuiames 19daynsaiguael (binary notation) iof 1 uazdynsal
grunla vie Fynsalgmdunn donansdaiidnuse wu didnys nie mulaa 954

¥ Y ° & ' A A e 3
nan mmmm“lmaﬁu mu’mmﬂlm HIUINHN | sﬂugm Walaadnd NUIUAY

=] 3/ ° 2] ot 1 ' o o
ngudun W b iy @edwauduuan Sewnnd 1 eldh din Ay Srunwauun
renan uaas Ieglugluuuiisanils el

k k-1
n=ab+a b +...+ab+a
A ° o (-]
do k duwauduuan hilsau |
I3 o Qo ' 1
aa, ... a, AU S wwduwon hilgaw Janfosndn b uas a # 0
o o
MINTTWYDI n AT b IFdyanbel (aa,, ... a3y,
(The base b expansion of n is denoted by

(aa, , ... a,2) )
L 1 1 2
FI001AFU  (245), UNU 28 + 48+ 5 = 165

] . Q o
dudon 2 Wlug Bondt MIN3EBIUAB (binary expansion) YBI MUIUAY

Tudynsal wuguaes @ylaauanzd) ewezili 0 wie 1 wadnatInilafie Minse-

o o ° a o 2
noguaea WHlunoufinnes Mdunutazimsduan fu Sumy

GpEhs 9am MINTENELAY vea Sy 35l msnszeregwaenilu (oto1ri,

Walnay

8 6 4 3 2
(101011111), 242 +2 +2 +2 +2+1

53

51
o = a o < 3 =
gudunn W wygndnvianils Mlunsuiaumes mMInsznwguaUNn Y03
$12AN 50071 hexadecimal expansion
a o ] 9/ ar as dy
Taolnd iwvgwdunn DavIdld 16 69 dall 0,1,2,3,4,5,6,7.8,9, A, B,

A LY o o Py
C.D,Euay F tiod18nus A 84 F unu mvTaa 10 89 15 (udynasigia)
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MI0E1 9aM1 MINsTewgINEY Y8 MsnszayduNn (2AEOB),,

Watnae
2
(2AE0B),, = 2°16 + 10°16 + 1416 + 0-16 + 11

= (175627),,

' § a &£ o - ' o v
INIIEN ﬂ'ﬁu"u;‘l liﬁ]j1uﬂu‘"n HUIAD 11’){ laﬂﬂ]uﬁaq 4 Ua (bits) @AIUATN

d b= ) . . L & -
lh.lﬂ (byte) HUHD AWLA (bit string) YDIN NN AMN VLA mxmuﬁamamgmﬂum

2
fetaury

(11100101), = (ES),,
MSRN A110), = ®), waz (0101), = (5),

fvehe 9311 MR vas (12345)
2
Walnas Tunsn i 12345 4w s ozl

12345 = 8-1543 + |
M3 Hans Ae et nduiles e s 9218

1543 = 8-192 + 7

192 = 824 +0
24 = 8340
3 =80+3

11184910 1911 Ao mvTan vea manszowgmla vo4 12345

¥
MTIZRZUY
(12345),, = (30071),

L ‘é L4 ar = 1 3
Himilon dedmualu SaneFiy $adail m msnszaepu b @y, --- 2,30

VOIS WIUEY n
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Algorithm 2 Constructing Base b Expansions

procedure base b expansion (n : positive integer)

q:=n
k=0
while ¢ # 0
begin
a =qmodb
q:= B/EJ
k==k+1
end {the base b expansion of nis (a, ; ... a,a,),}

o as 4 ¥ a4 Y a ¥ o
Tusaneifiuil q unu ams 1dneansmsdunios A b Sudu M q=n
vlan Ty MInszegIU b AD IAHYDIMIMS uazimualay g mod b Haneiiu

920U 18 WOMII q = 0
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uuitln¥ia 1.5
1. 1% danosAuvewnda m
a) ged (12, 18) b) ged (111, 201)
¢) ged (1001, 1331) d) ged (12345, 54321)

2. 23l¥ danaTiuvesgada m

a) ged (1, 5) - b) ged (100, 101)
¢) ged (123, 277) d) ged (1529, 14039)
e) ged (1529, 14038) f) ged (11111, 111111)

’ 4
Tumsm ged 21, 34) Toul¥ SaneSiiuvesgaaa vziimsmsnns

] »

4. umsn ged (34, 55) Taold Sanedituveagnda wiinismsfiasa

‘R

9]

»
2u/aadu (convert) Snuduas Uil ndynsalgdy Tdy dynsalyuaes
a) 231 b) 4532 ¢) 97644
. ,
6. vunlasdu Swnudauae il vindynsaigwdy Wiy dynsaiyuees
a) 321 b) 1023 c) 100632
W o < 1 dv ar < £y o o =
7. saulasdy Swnwdwde 1il indgnseiguaes Wit fynseipudy
a) 11111 b) 10000 00001
¢) 10101 0101 d) 11010 01000 10000
LY o o T d” s o 9/ LY 4 =
8. vanfasdiu Swududs Ui sndynsayaes Wit dunselywdy
a) 11011 b) 10101 10100
c) 11101 11110 d) 11111 00000 11111
Y o =1 [] d’ a 4 - Y] 2 4
9. vaawlu Swdn el sindynsalymdunn Wiy dynsapuass
a) 80E
b) 135AB
c¢) ABBA
d) DEFACEF
¥
10. saufasdy Sy ol sndynseigiumes Wity dynsalgmduun
a) 111 10111
b) 10 10101 01010

c) 11101 11011 10111}
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anuAMANYD NIl (One’s complement)
P=3 d o =} & 9/ & o Y ° a o 1 ‘1?'

s Msunui Suawdy $19 e limsannuvewmeutiunes el

P o4 Iy v e ' o
msuun $Suauun uaz Sowdvay 1 aduysal fesndr 2 ol $uou
a & P a wooA 9 A ¥ o = a '
Ua Mavua n + 1 1a  liedheiioga 19 unuaieanune Mdumsd Juiia o waasdh

o =1 ¥ o 1 dv a ' o o

Wy Swauwduuon ey Sdwmdadl dudia 1 uaah du Swmduay

&y Snuduuan dafinde miloudy MInsznw@ugIua vee 11w

1 ¥

AN sy Swowduay dafmde 1dnen adwsn v mInszaeguans v m
1Y o ° ] A’/’ t =N -] 1 =Y % ' - =
AUYI V09 TWIUAN 1IN 1 AIWAWAY YOI wAazTA FI AIUANAN YOI | AD

] o 1
0 LT AIUALAY YD 0 AB |

11, 9311 MIUNURA anududiy vos il Tagld smedaanuuamduva ¥od $1uau
o ' y
e 1103
a) 22 b) 31 c) -7 d) -19
o o o = o & [T 1 ;
12, 9917 $1UIUAY B HITUNURA FIUALAY YD M9 ANTTIMINUYY deaneil

a) 11001 b) (1101 ¢) 10001 d) 11111
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