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dOWDIL 3 : (Pairing Axiom)
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vioiden ugiiss Teadeydnual ldidlu
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¥ < 1
M Z e
Z = {A, B}
v
Wer
NZ = {A, B} = {xe A | xe B}
39

NZ={x|xe A llA¥ xe B}

c} 1 | ar = ] 3 o
Hurafndnimsfedetuvednnmm A waz B whin triteesimundny
o e = 4 w o 1ol
anusiunuBueeisnduves z Taaudasrnuduiuiaes A uaz B Welnidu

ANB
o
wnzasiiy middennuduya
("x)[xe ANB « xe A A xe B

1 o o o @
Fah lddaunileuaoduseiawatuvours 2 tye baerdiatl
UNHYIN 2: ACB := {x|xcA WAY xeB)

NGUHUN 6 : MUAH A, B way ¢ Shuwa udh
1. ANA = A

2. ANB = BNA

3. AN(BNC) = (ANB)NC

4 ANG = ¢

5. AMB C A W8 ANB C B

6. A CB=ANC C BNC

7. (CCA ACCB)«CCANB

8. ACB = ANB=A

9. ACB = NADNB

10. CeA = NACC
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MDY 3 :

1L n{{3, 4} {4, 51} = {3, 4}n{4, 5} = {4}

2. N{{3, 4} {4, 5% ¢} = {3 4IN{4, SINd = ¢

3. n{{{3 41} {3, 4}, {31} = {{3, 4}In{3, 4}n{3} = {{3, 4HNn{3} = ¢

UNTEW 3 : M ANB =& 192A1N e A waviwn B S adeangn
(disjoint set) .-

Snsethawilwowafignimualasdaneil 1 Rowefigndvualuglveuan 2
iatas] A wag B metanaeuilia

Px) :=x¢ A
iRy 1 wlicse

{xeB|xe¢A}
| c‘fﬁ%’gﬂlﬁ%ﬂﬂﬁ LTARART (different set) VB4 B UAZ A uazdsuunumeiydnuel
B-A |

a

k4 1
wnzagiu Ididennuduyalifvuayailte

("WlyeB-A < yeBAayeA]

UNUBIU 4: B - A:= {x|xeB UAY x ¢ A}
v ) Y < =) 24 c I =
M ACB INSATMMNY B - A M A° WD A" uazen AT N amdy

g o o
83 (complement) YN A (AUANTAY B)

081 4 :

1L {1,23}-{1,3 7 = {2}

2 {1y {1, 2}} - {3, 2,9} = {{1}, {1, 2}}
3. {{ah {1 2} - {{3, 2}, 1} = {{1}} /
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2. {1} {{2} {1, 3}}
3. {1, {2} = {{1, 3}} #
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o ° o < @
NOBRUN 7 : Mnua e U Tuenan win
1. ¢ =U Wag

2. U'=4¢

= 3 £ [~ 1]
neuUN 8 : Mvuald A Wuduiraueenan U 9ldh
1. (A")Y =A
2. ANAS = ¢

3. AUA"=U
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ununsn 9 : fwmuald A waz B Jufuwauesenan U wh
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Hawanvosmgnuanludnumeil 2 donen fo Sunanvestilou uazdanailveayn

Ao w
PN

é’i]'l"ﬁ}‘f! 4 : (Axiom of Unions)
dmsuiwn z lae vellin u Sonanoves z Hudviaraves u
Wordoulugdeydowealfiiu
(VZ)Eu)(V)t € Z= 1 C u)
Sty
(VAW Vi) [xeus {E)te Z A x e 1)]

wesdsuumuan o vosfawnl 4 fednydnuade il
=4 ot
UZ I Ux 19 Ufx|xeZ}
uasew gl (union) VLN Z

UNUIN 1: UZ 1= {x| @)(teZ A xeb)}

\ ° =4
f0819 1: fwuAld Z := {A, B, C} i1 UZ = U{A, B, C} Fhodusnly
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o) 1 I Loy .
Nz Juwag wudidi z= (A, B} . ud

UZ = U{A, B} = {x | xe A v xe B} iRdlionlddndnua;

- AUB

U U{A, B} u,asmemzﬁumﬁqﬁ%’amwﬁmﬁga

(Yy)[ye AUB & ye A VvV ye B]

YN 2 : AUB := {x[xec A Y30 xeB}

A o o I~ o
NQUJUN 1 : FvuAld A, B, uay ¢ Wwwa udh

1.

2

Ud = ¢
AUG = A
AUA = A
AUB = BUA

AU(BUC) = (AUB)UC
ACAUB L% B AUB

ACB<« AUB =B
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8. ACB=UA C UB
9. A CB= AUC C BUC
0. ACCABCC < AUBCC

11, Ce A= CCUA

f10d19 2 : N

1 U {{3, 4}, {4, 51} = {3,41U{4, 5} = {3,4 5}

2. U{{3 4} {45L ) = {3 4U{45Us = {3 4, 5}
3. U{{3, 4}, {4, 5} {o}} = {3, 4}U{4, S}U{d} = {3, 4, 5, ¢}

4. U{{1, 2}, {1, 2}} = {1, 2}0{1, 2} = {1, 2} ¥/

nguun 2 . mmuald A B, uag ﬁjué‘nw.@lﬁua\naﬂﬂwﬁwﬁwﬁ U Wi
1. Ar‘l(AUB.) =A UA¥ AU(ANB) = A
2. AN(BUC) = (AmB)u(AﬂC) Loy
AUBNC) = (AUB)N(AUC)
3. (AUBF = ATB
4. (ANBY = AUB®
5. A—B = ANB°

6. A-—(BUC)

(A—B){A-C)

7. A—(BNC)

(A-B)U(A-C)

Tnedawanesgiflonwasdanaiveayagth inaunseadie @adia (e se)
Sun1@desiolui

dwiuie x 109 wldwalne {x} e i

u = v-x X

< [ @0 E 3 =3 ) .9 =)
aluﬁ‘i]‘wﬁ]u‘ll?NLGlW]ﬂﬂ\'illﬂﬂﬂTm%m’J PWTTERSHUBIMEIULER  x, x, X3 LLEILT IS
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dINWI 5 : (Axiom of Powers)
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A70819 3

1. funvowynifleyiftesduamadior fowaheuos fei

PG = ()

2. Huravesan lnufleg 2 duiam Fowarhwassainuthuos S
Pdah) = {¢, {a}}

3. duinuousag {a, by Jod 4 Suwwafio ¢, {a), {b} ag {a, b} ity

P({a, b}) = {b, {a}, {b}, {s, b}}
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[~/ o o o o o 3
W v dhewale Salsenoudedinda k1 & uagly 2 ¢ v Satluian
oy ar A =9 1 L 3
W = V - {a} 9ziliznoudindindn k fh G lnededunduesdoninnon a5lah
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2. PA) = PB) « A =B
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foe19 4 fvuald o Duffydrvalumuraussiaussinei
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WUINUIEATAWBUYN U {{3, 4}, {{3}, {4}}, {3, {4}}, {{3}, 4})

Al A = [{o ), {611} uInuaENSnvBswade LU
21 UA 22 Pa) 23 Pua) 24 UP(A)

dwuald B = ({1, 2, {2 3}, {1, 3}, {6}} SwINKISEINTAvBLTAde LT
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Wethdums (3), @), (5) wag (6) WA 9z1A
mp+n'p+m'q+nq+m'p+q'm’ +p'n’ +gn’
= m'p+np+mq+n'q+p'm’ +qm’ +pn’ +g'n’
gr o o ¥
wazldngmadaoendwivmannly o aeld
mp+ng+m'q" +n'p’ = m'p’ +n'q" +mginp

MUABINIT //

o v d oo o
Nty 4 : eztenilandu , ¢ LxZ » Z FGehmuamdmiuusasg o, b < Z
) _

LR

a-, b:= {<x y>eoxe| (@<m, n>ea)(I<p, q>e b)

(<x, y> 7 <mp+nq , mg+np>)}

N AP (mudtiplication) Vi Z,

k4
Qe

wagirwhefumsuinug Z insfiguigaduifidesiuussmanmufclungui)

Ly X
ynsie Ll

=4 Ed o e - d' -4 1 .
NFHHUN 6 : MUY Y/ ﬁﬂﬂﬂﬁﬁ}\?ﬂﬂﬂmﬁuﬂﬁﬂ1iﬁﬂﬂﬂ VEIRHY - HaSNINITNY
| 05' o
HUBNITUIN UUAD

1.(Va,b5Z)(a-zb=b-Za)
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2.(Va,b,c:eZ)[(a-zb) Leo=a-. (@ -zc)]' G

Z

Wag 3. (Yab cela L+ 9 = @ b+ (@ 0

Weow : MvuATH a:= [<m, n>] WAZ b:= [<p, q>] #&3

a . b = [<mp-+ng, mq-+np>]
Tuumugh
b.- a = [<pm+gn, pn+qm>]

Z

Z

ud Inegauendidmsdiufivesmunuazmsgany o N1 a . b=b a

M c:=[<r,s>] WY (a ., by ¢ RewadNla
[<{(mp+nq)r + (mg+np)s, (mp+ng)s + (mgq+unp)r>}. -

Tvaisd a (b o Teumnduya

| [<m(pr+gs) + n(ps+qr), m(ps+gqr) + n{pr+gs)>]

-%ﬂﬁﬂqﬁuﬁuﬁﬁﬂﬁﬂﬁuﬁa%miﬂi:ﬁmHmmﬂﬁﬂmmﬁ@mimwu o M -
a-z(b -Zc) = (a-Zb)  C
Tudugaiedwiuguanifnunszan mezld
a- (b +Zc) = [<m{p+1). + n(q+s), m(g+s) + n(p+r1)>]

wag
(a - b) + (a - c) = [<mp+ng+mr+ns , mq-+np+ms+nrs]

B4 a LB+ =@ b+ @ 9 megauduliinmInszg msddufuazmsta

MY VBIMILINUALAIRUI U © 4

=i
NYHYUN 7 :

e o & : I o < @ & A
1. IMMIURANTY lz = [<1,.0>] LﬂuLaﬂﬁﬂymﬁ'\ﬁﬁ'ﬂﬂ'ﬁﬂmﬂu] Z  uupe

fl
=]

Il
—
2

(Va e Z)(a . 1Z

2.1 =0
z z
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kg 9/
33 MNaek WAI a- 0 =0
Z zZ z
4 MaeZ U -a= (L), a
5. 113~iﬁ@7’3ﬁ‘?5"1!@\7@'ﬂ£7 (zero divisors) Wz dude

(Va,beZ)(a-Zb =0 =a=0vVvb=0)

gl : wzavmsfigal (1) way ¢) Billuufinita
@ wngh 0=1 We M <0, 0> uaz <1, 0> lioglundnyaieriu ud

ar
<0,0>c0 40% <1,0>el AWM 0 =1 wZz

@ wneh L= [<0,1>] UBE a = [<n,m>] f1a=[<mn>] AR
[<0,1>] - [<m, n>] = [<n, m>] ¥30ilufe (1), a=-a MUABIMS

=y

5) Lﬁmwaﬁ%wgﬂﬁdﬂ Ma = 0, UAZ b =0 LAY a b =0 L5R9eR 1A
a=0 WAz b=0 Tﬂﬂ’ﬁ a=[<mn>]eZ WAL b =[<p g>] el ﬁqﬁ:’fu
a ;z b = [<mp+ng, mq-+np>] |
Wi a=0 Woiufo m =n MWEN men W0 n em wazluhueuiion
Fuflez I peq W80 qep Funlusneenldifiu 4 n3d udlihasdlaaewuh
mpnq = mq-+np (UALNIA 11 e 4.7)

&
ANTIIRNEUU a " b = [<0,0>]/

HANELH ;Ao mAn Z Aumsdiiums + . -, uawdnEn 0 uag 1
doandeslasdhomsisndafiGunh IRy (integral domain) hifle g
Fosfinnuduiiageiolud

Lamon +  dumsdufiumae Z Tidonndogauiinmstany  maaduf
Toefl o Wwendnuel uagyneudnly Z Sfwofudwiy +

2 maga - dunadiflumisy Z ﬁﬁﬂﬂﬂﬁaﬁﬂﬂ&ﬁuﬂﬁﬂﬁ%ﬂﬂﬂi madduft uag

- msnsgnewitlomsuln - +
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I o o i
3. 1 Wwendnualdwiumsga Taefl 1 =0 uag

4. Lifidm swesgud

y o [ ) = o
dainoegRasanmadudufiouy Z - TesRnsananuduius

m-a<p-q = m+tqg < p+n

a

#

[~ | & o w 1 1 e w
W o éﬁLzﬁﬂq‘lﬁmumﬂmﬂu'emﬂwaatmm:g}ﬂia\iLwﬂny‘anu (oxo)/~ wTURY
[<m 0>] <_[<p,q>] & mtq< p+n

(] Ql o ‘q v 1 ] & & w w ] 1
LS LIS 3N mmiﬁ]3wQ%u1wmmﬁaﬂaummmmumnﬂuauﬂwumuﬂagﬂ%aa

¥
o ' & a Y o 1
waduya ludnvasuiliniuddssfumadonfumnuowdasisaduya

=4
NGUQUN 8: M <m n> ~ <m0’ > WAY <p q> ~ <p, q > WA

m+q <-ptn WAT. m +q < p +of

Weowl - dua@lY <m 0> ~ <m0 > uAZ <p,q> ~ <prq > éxﬁlﬂﬁ
SoomAn = m o +n - UAY p+q' = 'p""+q _ :
wgagiu '
m+q e ptn <« m+q+n’ +q' e p+n+n’ +q'
& m4n+qiq e p g+ (WAUAN)

< m +q e p +n’ MEEHUN 15 e 4.7) //

: =9 Q &
- NYHHUN 9. : aAnuFuius
<, = {<ab>eZxZ| <m,n>ca A <p,q>eb = m+q < p+n}

dhdufudaduny Z

md o o -19: ) o LY
NWPIU.: MYUALH a := [<m, n>], b := [<p, g>] WO¥ c:= [<r, s>] WA

a

1A
-
=
)
€e
o
IA
o

= m+q < p+n WAY p+s < r+g
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= m+q+s < p+n+s WAL p+s+n < r+q+n
= m+q+s s r+q+n
= m+4s £ r+n
= a< C
dwfumsiigaing larimafifisudugarihdonmude lutldusuazdiugss
\sdeanudteanitiuie -
a<b W a=1b e b < a
uazihufifoudnihdemude Wity o fssleamudeahiage -
m+q < p+n 130 m+q = p+n Hyo p+n < m+q 2

uang lafdmaduiely o wRddadfasms 1

Wneng : eelendufiy v <+ A desndr uu Z
unilenn s . snsSendwnnan b 1 FuIEVYIN positive integer) V3D

] | [~
AT b WU ¥ (positive) 0 < b

o
NI RS
b< 0 & 0 < -b
z 7z

of

9’ \ . L4 d
WNRgiu IRennamdng ldmadm¥y  Z eonedrmilsiel -

o (Y - [~
ng WImMad M uI AN
o o o ¥ i e & A oo £ o
ﬁ?ﬁ?ﬂ@?ﬂ?ulﬁﬂ b ‘Zﬂ‘? W@ﬁ?’?ﬂﬁa?ﬂi«!tl’ﬂ@‘i\ﬂtﬁ&’éi}uﬂ?\ﬂWﬂ\?%?’)ﬂ?’?ﬂiﬂﬂ?ﬂ@

o
b ifuin wsa b A o #WSe b Wl

1 3 [ 1 : .
nougunde lifsegudash myvanuu - Z Sussmaniiudusdiy unshmTumagm

= o o 1 3
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: a ° 9 & e o Y
NEEHUN 10-:_ﬂ'muﬂ1°r? a, by ¢ WUPIUAN (a7
l.L.as b =« a+ ¢ < b+ c. LAY
FA Z Z A
¥ ¥
28 0 < ¢ Wl a< b <« a- c=< b- ¢
z z zZ z Z
& g - 9 o .- a8 . . .
--an‘u : GlW{ITM’JHL@ISJ a, b 'WAY ¢ ﬂ@L“h’@]ﬁllﬂQllﬂ'[<m,3n>], [<p, q=] 8% [<r, s=>]
- uddy uin
as b & m+q < p+n
‘¢ m+r+qts < pr+n+s
& & o o &
Fuusuaumngou (1)
dwiumsfigen 2 1glah
0 < ¢c Aas b = s<r A m+q < p+n
Z A Z
= - Y
Falavununsn 11 Yoo 47 13198l4
$<r A m+q =< p+tn = r(m+q) + s(p+n) = r(p+n) + s(m+q)
= mr+rq+ns+ps < . pr+gs+ms+rn .

MNADINT //

o o [~ o & e
VNUNATN 11 : ﬂgmmﬂaaﬂﬁwmumiumLLa:,'miﬂmmumﬂu- Z uuno
1. (Va, b, ce £)(a # ¢ = b+ c = a=b ua
Zz

2.(Va,b,0eZ)(a'-Zc'= b-zé/\ c#0 = a=Db)

a ¢ o d a y v P ar
inm : ‘]J'ﬂtmﬁ'ﬂuLﬂuNﬁIﬂﬂﬂ?ﬂsllﬂﬁ'ﬂﬁ]ya'ﬂfﬂ 10 GIJTQWNLLﬁgﬂ;]ﬂ'I‘J"ﬁﬂﬁ)@ﬂﬁ'ﬂ’i‘i’ﬂﬂ'ﬁﬂ')ﬂ

wagmagally o /-

v LT £ 1 é or ¥
wazmegaveshveilisnsudaeniiduaves Z  Fweauvufy o mems
1 < qr . :J' ) ’
udaeilendu E: o2 Segadmualae
E(m) := [<n, 0>] S, N ew S C e (**)

& 2 { &
HuitstFuniledentls Adussnman msgasasmaiususiy
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¢ or o . - ¢ s 5} 1 ¢:§ 4
nguYIn 12 AU E: o~ Z éqmwuﬂiﬂﬂ-(**) Huilendunilsdontls f
dennaosiudoanude il |
1LEQ) =0 uag EQ) =1
Z A
2. (Vm, n € 0)[E(m+n) = E(m) +Z E(n)] -
3. (Vm, n € w)[E(mn) = E(m) ., E(n)]

4. (Vﬁ:l, newm < n <« E(m) <, E(m)} -

g : dwmualf mn ¢ Z  ud
E(m) = E(n) = [<m, 0>] = [<n, 0>]

= <m, 0> <n, 0> = m+0 = n+0
= m=n1n

b ol 3] 4 ) S < v ol
wngagiu E dluisiduviisdentis dwnsiiged @), @), @) wag @) 1gazidu

wuyUinda 7 -

r oo 1
WAL 1 nangugun 2 hiuduldnduse Be) wwes Z flavahelu
af v o A ] b 4 =y
dnuagnvualan  weg  wazmaiiududy  [FevBenh lnsairenilvada
(Algebraic Structure)] HNOUAUALUDY o 1FTINOND WHUIUTITNIE 0, 1, 2,3, & . .
o 23 . 4 da . .
unudnudnlu B ) Sifoweduya [<0, 0>), [<1, 0], [<2, 0>], [<3, 0>], . .

o o Q!' =) 1 é | ! -4
muidy vietufemnldfoh o Wudnwilwes Z  wagdiodluruil wadnya

& o Y] Qr o o
[<0, 1>], [<0, 2>], [<0, 3>, . . . Fuludmniudmiumsuinuesdnnudy
[<1, 0>], [<2, 0>], [<3, 0>], . . . mudy Feorudeunnulame -1, 2, 3, .. .
MR

dl ) 4 =, N U ot . L1 . 1
2. dleswmnmsduiiums + uag wazmadududy < TRaMuRIIETEH eI
= 1 = o af & & . s G o o :
U0 E(@) ruderdudumeiidiugy + wag - uazandududt < 1 o
aolihsiRely + wag . unu +  uag . iy uagld < unu < 1 lag
z

3¢ Wi Raaudyey
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3. Wudenfivly o 5ezden ab oo ab inumagel a - b wasdeu a +b
uniwaan a + b lu Z |

=1 [
WUUHNKA 1

1. safigainguiun 3¢2), nauun 41, nudun 7¢) was (), nuiun 12 e s1
2. WA E(m) - E(m) = [<m, n>] aWSULAAE m, 0 e o
3. fmuald o b wag ¢ Wuduowin  swdasih
31 -(a) = a
32 <{a-b)=b-a
33 -(a+b) = (-a)+(-b)
34 (a-b) + (b-c) =a-c
4. WA 1 a waz b usowdy et ¢ s unwRetilE & = bre
5. muale a wag b Wudunsdly  swugamm
.51 a(-b) = (-a)(b) = -(ab) -
52 (a)(by = ab .
6 fmuald a waz b Tudwowdy swdash b = 1 Adedle

{fa.=1Hag b =D WD (a=-14A% b = -1)

- = W o 3] . or 4 2
uneny - dduiouny o esdeudeinual &8 UNURDRN aa

& e o ] 1 I o
uazdn -a WUFIANYIN 19198081 a DUFAY (regative rumber)

o - =t s [~ 1 .
7oAl a2 wag' b duiowdy wudas o2 - b0 = (a - b)latb)
o . . [~ o 1 :
8. vua ¥ a wag b Wudnwdy  swdah
. kY e e . ¥ o e | d e | ,
81 A a A% b UTIUINAY M a+b WUSNIUAY Ua ab WUFIINYIN -
o = ° J [ o o ! o
82 81 a WIUDIMIMUDID WA b TUNUUAY Ud? ab Duuuey:

1 a &, o [~4 r 14 o o 4{4}
9. PMAMIN AN a  LUUNUIULAN LL?\?%&;’“NN%"IH’JNL@N b %9 a < b < a+1
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Qr af ° & A 1 ¢ 3 A O oA °
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APUYRENMT ax = 1 e a =0 fuludasiunuannggoaunilife |
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wagiiafnsananuase

%=§®ad=bc

o b =0 4ag d =0 m%ammﬁﬂﬁammmﬁuﬁ’uﬁﬁugaﬁlu ZxZ+ o Z*

: o d a1 d > ] k4
“unusavostwnuast iiduguatiowa 188 lunguiunde Uil
= | o 9 =y ol g
NQUHUN 1: vl Z+ = Z - {0} uasfienw ~ c ZxZ+ fil
<a, b> 7 <¢,d> <« ad = be

o, ar
Wi~ dunnsduiuiduyaly  ZxZs

G Wy | o . =
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aoudneta Twezar 3duwiilngs
o dunflE <a, b> o< d> WA <c, d> ~<e, £> fauuTaeflewuns
anmduiiug .~ wnsld
ad = cb LAY of = ed
wazy v
adf = cbf ~ WAL cbf = edb
;n:é [ @ . 3 o c o d; .
WM adf = edb L‘Wi"lsﬂﬁuuiﬂElﬂg]ﬂﬂ‘iﬂﬂ@ﬂﬂﬁ’miﬂﬂ’liﬂﬂﬂu'Z.'Lm] d =0

2R af = eb w0MUAD <a b> ~ <e, £> - UARBINT /1

[IsGunavBuYAtuyn (ZxZY)/~  Twyavousaduyavecydn [y

wneauNueagiewdiu 2 o b=o ammu'lﬁﬁaagjé’uﬁu ‘<a, b> lun

=g

ZxZ+ uazlasndufiv] fethadusaduyavonaudin (<1, 2>] IgforavDNdY

4 o

. -1 or 3 ‘é . . .
A vlogdudy <a b> fanelids <1, 2> ~ <a b> ¥R 1b = 2a

unleny 1 esBnudasisaduyaveadydh FINeTINgE ratonal numbers)

b
 wazunmusaveshiuuasnesivinn (ZxZ5/ ~ - dwedgydoun Q.

AIDE U

0 i=[<0,1>], WAz 1 :=[<11>]

idsnsandasmwvesudagduuainey Iadeduaswiugaiiiiad lieg by

wwneulwseiny  ZxZ+ Hawdal3luglf 2
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. L] . * L] L] . L] 3 . » . . . L] L] L]
. . - . . . L] . ' . L] . . L] - .
. . - - - . - - - . - L] L] L] L] - 3
L] . L) L] . - [ . L] L] [] . L] .
L] . . - L] . - . ; L] L] - L] . . .
. - - . L] . . L 4 . . . . . . .
L] L] . . - . . . - . . . L] .
) - - L] . L] . L] - L] L] . L] L] . -
. . L3 L] L] L] L] L] L] L] L] L] - L] L
L] . . - . . L] L] L] » . . [} . L] L]
L] [ L] - . - . L] - . [ L] 3 . .
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» . L] - . . . .o. L] L] . » . . L]

ﬂa‘lmi’mumumsma uazA1IRAIY Q IﬂﬂL‘Jllﬂuﬁ‘aEJﬂ’I‘ia\‘ltﬂﬂmiﬂ‘Jﬂ’*liaﬁ
rydu | | |

a C ad +.bc
ptd =, bd

%qwm'am'smﬂ S+, UM Q msumumﬁ _
| [<a, b>] ¥ I<e d>] [<ad+cb bd:-]

_' uaziflosn b =0 UAE d =0 W b <0 wiefhite “cadbe, ba>
'_ﬁm%ﬂeum . ZxZ*' u.ﬂmsuﬂ'mﬁwwﬁumﬁ‘lu"lﬂ"l,ﬂﬂﬂama + ' ulumimtﬂu
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mqnﬁnﬂ 2: M <a, b> T <a, b > WY <c d> T <, d > e

<ad+cbh, bd> ~ <a'd’ +c'b, b'd >

figni : nndusBignuseslddums

ab’ = a'b AT cod = c¢'d
udldesIeuny

(ad+cb)b'd = (a'd +c'b.' Jbd
w%aﬁﬁaﬁmmﬂugﬂﬂwma@ia"l,ﬂﬁ

ab'dd’ +bb'ed’ = abdd' +bbic d
Fudannmahdumafidvuuald

@YY = @bEd) waE  G)ed) = (bb)Ed)

5NN/

frognus M 2 i= [<2,1>], 4 i= [<4,15] 4a?

2 + 2 = [<231=2]+ [<2,1>] = [<2+2,1>] = [<4,1>] = 4

@ Qe @ Q ‘ Q

= % [ o o é o 1 o I J
unileny 2 . emzGenmiduiums + - wu Q Fammuamdmiuunagy
nseQ fwwn
r+ s:={<xy >e LxZ* | @<a b> er)(F<c, d> e s){<x, y>~ <ad+cb, bd>)}

Q

Ny v Q uawlen « o+ s 91 AAVIN B uAY s

<4 v Y o A ’ o @ .d.

Ve HHUN 3 . MTUIN -|~Q U Q ﬁﬂﬂﬂﬁﬂ_\‘lﬂﬂ;ﬁuﬂﬂﬂﬂ‘iﬁﬂﬁﬂ UaZMIANY UUND
L (¥, se Q) +Q s = 8 +Q r)

way. 2.:. (¥r, s te Q)[(‘? 4 T b=t (s +Q._.t)].

WGl W 1= [<a, b>], s:= [<6 d>] UAg 1= [<e, £>] LLé’fa

[<a, b>] +Q [<c, d=] = [<ad+ch, bd>]
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hag

[<c, d>] +Q [<a, b>] = [<cb+ad, db>]
WR [<ad+ch, bd>] = [<cb+ad, db>] Tﬂsﬁ]mﬁuﬁﬁmiﬁé’uﬁmmﬂﬁmﬂu,a3miﬂm
U Z

dwifunsfigeigauendfnedony wfiesan

([<a, b>] -t—Q [<e, d=>] -+~Q [<e, f>] = [<ad+chb, bd>] +Q [<e, =]

M

[<(ad+ch)f + e(bd), (bd)i>T]
wag
[<a, b>] '+_Q ([<c, d>1] +, [<e, f>]): = [<a, b>] +(‘2. [<cf+ed, df>]

= [<a(d) + (cf+ed)b, b(d)>]

[<(ad+cb)f + e(bd), (bd)f>] = [<a(df) + (cE-+ed)b, b(df>]

Tnegauanifimsddull mademy wagmanssnevensnnuasasgauu Z 7

P | a (4 [~ o < Q
NQURUN 4 : 1 TIIUATINBYGUE (zer0) 0 := [<0, 1>] Wwendnuadmsy
vy Q  dudo

(Vr.eQ)(r- +Q OQ =1 = 0 + 1)

Qe Q
2. pInnuaTINEsifmndudmiumImn dufe

vr e Q)3s e Q)r + 8 =10 )
3. ShmnfudmSumsuInvesdagunTIRE s ilssi i) Tufe
(vr e Q)(¥s, s’ e Q)(r —l-.Q 5 = 0Q AT +Q s = OQ = 5= 8)
Weart: (1) W r:= [<a b>] udy
r+ 0 = [<a, b>] +Q [<06, 1>]
.= [<al+0b, bi>]"

= [<a b>] = r
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@ M r:=[<ab>] wagl¥ s:= [<-a b>] 4

+ = -
r+ s f<a, b>}] -l—Q [<-a, b>]

[<ab+(-a)b, bb=>]

[<0, bb>] = OQ

WWIIEN <0, bb> ~ <0, 1>
dwfumsfigen @) ik lwhueafeafunquiiun 4) o 51 7/

A o [ ar 1 [ &S Y oA @ L
HOINEINARNUAHT UM TUINUDIUARSTIUIUATINYS T u‘lﬁmsmmmm 131
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