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=2 A<
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o]0l Wl LHzlo] R0l LFA Tef A 7} X ] §149} X 9] HEF| Ul
Atolo] ofdetat £(4) 2he 7157} o547l shelet elzte] Aol el
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2t o] 3= g = X of] gt & f O] A9k (restriction) ]2t 2] 1, < f=Y ol
ik oh g 2] 9] (extension) o2t ER-TH &, oA T O 2 g = f|X 2L
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7] ol TeE ThSkR|RE {85k oll7F Sleh. Aol = [t X ¢ vy 7t
UL SF, X x YV o] @4 f7F X ol AR, f(z,y) = o 2fal &th
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e A R ool e H Fa5 AARE -7t At o2t A-elE,
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Aol [ 9] YAEL indexBH! B2]1, [ = index set, 2] HY= indexed set,
S A= & (family), 12] 1 index I 914 9] 3 o 9] 32 £9] term |2t
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M2 AgE 22 ApE FollA B2 A9 5 shuoloh; Aad o2 o, v
ARG Aolth) X of Sle & {a} of Sli= dojo] YAl = {z,} 2tal
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=2 o] g Aolt}, 2 B& X of| Ao FEo| A= 0}‘1} HE2,y,2
of| A 2] 712 <O PA=A o= A 1 S}, LEl= (i) z < w, (ii)
ot} (iii) 1|2l WeFx < y ]—'
o}, “H ’\*1”7P ZY27} QA BV o= FollR] A &2 A=
Aol tigt AT o Zolth T X of Q= RE ¢y 7la < y B
AA| (2 TP &2 A3t e 2 5 ERinh) Aol
—r/ﬂsﬂrﬂ A2 & chain ©]2fal FET
oAlA) R¥t R O] Q45 ZRloh= A9] 0 2 A 9] Rof| gt A=t 719
4=9] Z710f| thsto] Al&stAl L

NIl
ol

xlOH

;O
e IA

2 S oot/ &
N

IN 2 g 1

2
S

I
i)
‘_.
S

IN
8

_EL
S

|
@

o, O

30 8y

e IA A
rE r{> N

rN@
LS
o o
/\
I
_>.i

i
l

PV 41 920 249 o Bgoltt, 21219 A X 1e)n Eg A o
e P(x) o] F29] Aot ohA] Well A 9] oAl = X 7F 33 el AV &2
X 7} =244 01 741} ggaZHz Aot & 4 AH 4 YA o] o= zpedss
o g eflAl “AAY &2 27 A ot ErlE il HINsH] Hol= 4

—/'\—*1‘/}0‘33 o] ghgoll TlE wAloln, 194 Foi7 Ht X, Y of] thisto]

£ ool X of It FHo] Y of] == HE o] Hjtole} siat,
RL} F O BAE o9 f7F By g ool ZRtEA B Ao xof tisiA
f(z) = g(z) L ®l fRget BASHAL 2] FHASHH fRg+ 7 g & Algtst
Utk Z-2 A== nl=, g7t f o] S goletal 2 S 4= qunk v 27t
o+ F 7} Cartesian product(B|IZ7I2E F) X x YV o] REAGS 7S,
2= fRy7Y f C gt 22 Qneh= A e 5 vt S-2 kel 54
ek 7-g-oltt,

HEzoz wjdd 3
getherness(Z74|&)” ol o
= g He2 widd

ol

Lo B H Aol Zx7} 1 oto]] g 9l HgtolTh “to-
b skl B4 Flo] g2 wpct . shte] B
(X, <)olth v X 7} Fgtolab < = puA

roll %

bl
HBAHO
o

=

o

48



o
ﬁ
£
I
(o]
o
2
3
rln
Zi
Zi
O
rol
PO
filo
=
= 18
ol
ﬂF
2L
)
Ru)
ol
O
o,
=
o)
i)
5
_L4
1:1
e
o)
o @ dJo rE

ne

1o
18 5

AlS
LE e ]o}t’u oPUﬂ @W 61 o] s
= Zlo|t} FR|EE 210
0] T 4k o] 518 AL, WolEel ) -5 Al (LIS
Aoz e Yo BAFRLE) ©A%o] 4

A o] TBE}E}L 7/13 7] ffetolw
A

[
A}

Xl 2
l
il
H1
iy
rlo
t
o
*f‘
A
i

NSO

% 2
S
2
N,
>,
rr
I
M
1

Moo 2 e oo
ftlo
rO
o,
ol
o,
N,
4o
ks
o,
M

ol o X

H:ll
o

:
]
i

i
i)
Flo
e
o
ol

T
In

»r
Z o

r =
=
n gl
ol
o,
i
- 4o
O
ol
O,
.—“~
E>
O
=)
[t
g_‘a o

o 4o

]

,4
RO
__>fl_'4,
A
lo
I
>
)
ol
i
sy
=
AN ru
r_>i
>
i)
2

=
it
2
o =)
° I rfr 4n

we MU
M
X
N

)

=

T % o
A )

i
2
lo
l
M4
>,
_k_(')_[(‘
rid
VY
oo
it
i

= dojet ol Ve Heh AR o= X
y7F X o] Yaetyl 7pystoiHet 2=
; THE U= P > -2 < 9] o9 Ao},
r <y 23 % o] B, 2 7hy BT AAL
QoI W Aolet, 22 Aol A, ke
y7h o Bk 2AY Adiste 58 7} o)
A< %(I)Oﬂﬂio}ﬂx<y ofHAM y < x
%%Jix,yf %‘%E‘ﬂﬂ Al (i) 2z < yolily < z o
2 e (sfebA < BolsRsleh, B Bk < ol (1) (i)
25t X o] Pt TeT 0 < yrba < y E o = 4o OJu2 A
X ] 22 gAfolet

< 019 A 191l WA Q1 - 1 % Tl o X 9

I
il
o
N,
i_l“
i)
el
it}
ST
30,
r

N,
z
)i
)
lo
il
)
ng |o
i
o
g
8

SRS
ro
o,
o
2

2 <
vV
i)

o H

i
Py
o
i

A

R

=2 g 0

30

rr jﬁ
2N e

BupN
o
o o

ol
—-

L 8

rr JN e INA
]
r

o
i)

N
<
V
8
I
i)
=
o
i)

rr
EX
£
)
k=l
=)

F ol
>,\1
E
e e

1N %8
ol

NN
UO

oo & g 4 ku

O 0 A o 2

1o ‘\:‘ AN
rj:__L rlr
)
2
_>|:
-lo
_VH

rl

8

n
E

MIE

H:

||

><:
_C,:L
1

i
iy

H

oy
N

E

i

&
S
N

B/
o &
o
2
o
1o
9_15
4
30,
M
18
o |o
HU
(o]
rlr rel
8
=
N
)
Rl
l:\:
rel
r&"
><
(o,
JE
T
)
=
mlo

=y 75‘—‘%011 XU & ol Roﬂf\i SE2 1 ‘ﬂh’ﬂ —r?Loﬂ et

8

N

<
e o

Z X 3o
0, rlo i
o

o

ol

g M r
I-
>
)
ol

T 12
d,
AL

49



2011, 5(a) 23 FAGICE A7 ¥ 7S BFxHe Ho] Fag A}
) A2} e Az 77 oleki el A ek, Qe el wolel g 3t
R <3 < T AA R A o) ofo] ufet oIS SW 1 A2 TR
o] BE ol 77ke] [, B Zelet o7 0 ) BE Ao A
a2 AAE Aolth; M5 AR 1 ofg A2 TS LE ot o] T7koR

o0l q o3 24E Holth W z < yolily < = Sl y7h a9tz 9
Apolo]l QIEkaL B Hole; whel ¢ < yol Ty < oW S-2lis A y7} w9}
2 9] Atolef] STk W3k Zlolek Wl & < y ol 9y Abo]ol] AAIA o}l

=

A4 EA 51 vk oy o vl 2
ohe Fsey e,

w1 X /b A0 2 e M (SEsb] BAH 02 i) ofetd X &
BE oo o} of a < 91 o8 Ak a7k EHT S 9k, T B9l S
a7 X 9] 20| (VY 22, H20) Paehn R, w53 392, 7 X 7}
BE 2o tfto] ¢ < a 91 oW A a7t AV, al X o Arhe] (7 2,
ujah) Plaey BEck; DA BE § Usieh (319F IAS] ZAactH). 2
@4E o] 2ol7 W w i (27]°] e B MR B) 220] 94 (00l

r
2
0o,
ﬁ
kl
o
N
i
Ned
rr
8
1o
i)
kU

rl

rl

E895) & AU YA e ek gle R o' u AH 4ghe] g ofof,
22 A9k 2efu ol Ao vjd e, 2 npAeh it YA x| dae
fle Hych

T o2 midE HellA 240 (least) Y42t 7FE A2 (minimal) Y42}
£ a3t o7k Qiek, v, MAH, X 7} BEA o2 vy Holatd, X <]
Y& ot a Bt A4 HA 22 a7t X ool lSu, PRt X of Y4t
B2tk Yol et = a & XA 2 < o QU= A 7P At £
2tk

T o=, BTl obd X o REHF] FHYo] obd 09 BYS =
ofh 4% Bhs 21 Tefel 1A, 274 singleton(U4-5 ShLFRE 74X 9l

DO
X, o

Agh 2 C 9] 7 2h2 daolt, v Wus] C = 7P 22 Y45 71
AUA] STt (H15 X A1) singletion(HAE SHHTH 7EA] AL QL= ) o] AT,
2= 7P £ (greatest) 27 2 (maximal) Ao E FASHA EE 5 Qlek;

X 9 7 2 (maximal) ¥4 a F, X o= AU o Bt & d4= it 55
SHAl, THefa < z A,z = a% o) & wff o 7} 71 & Aol
BE27LEY YA a < z AU, FE-TO] st YA = X o] HE AT E 9
714 22 ®H 9] (lower bound) 211 BT} ; FARH & x7]' Eo A1, z<a
dofl, FE2A F da av X O FEHE £ 7P 2 H S (upperbound)
2t B 9t B AAH o2 7 282 119 (lower bound) -2 714 &
9] (upper bound) & 7FA 2] @AY, B2 o} Wol 28-S Aot} 3449] 9=

Bt ol AL 91 o 7hsahe. (A7) B2 X ol 9l B2 kg 2
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2] (lower bound) &] A&O 2 =11, F*& X o = FE 9] 7 & ¥ 9] (upper
bound) 2tal Fotet, Wtz Jd A2 E, o] eI AY, &2 E, NE7I &

Agtol oty d, F-A_t 7HgAR Eofl Sl
42 0] 2017 singleton(PAS L 712 1 Q1= M7 o]k, B2 GALSH
E* ol 845] A8 Hrt, whef et E, o] 7Fd 2 94 a(FAs] F+dsith &
Z3oh= do] doJdthH, a = FE 9 great lower bound -2 infimum ©|2H1! 28
Zlo|t}, Hig glb 12| infefal S0t ghofl A2 H3617] 151, Bt glb
7FA O E) &2 ofl O H2) 71els] A7) whizoll -2l= inf T2 AR
g Aotk 1822 dom F+= X 9 9= Eof 71 22 HH 9] (lower bound) ©] 11,
REHE E 9 7P 22 M (lower bound) £ AHi5hE (5, e ¢4aET 2)
a7t dazoltt (PRt E ol 50 QA 42). e i o & A olw kst
Al 2t Tref B 7F 7P A2 94 a(rdshe Aol Bastt) 7HAAL IHH, a
+= E 9] least uppper bound(l.u.b) -2 supremum(sup) ©|=2fal B2},

Tt oA o] A BAE O Qs A2 Bdsh e AT 152 duz
ARSI, =Rl 2 A1 9] A 150 it AollA dold 4= Qe
TRt 95 AW o ol dlE el & As SR $-2= o] Al
a5 w71 S8l 2 7K =k A ARgste] 3714 BT FEeA o Aot
s A 2 Zolet. (1) At w x w otk o] E2 57| Pl 2= A4
718 R AbEsto] A& UERd Zoloh, Bt (a, b) 9F (z, y) 7HAT=E A= o]
2 A o] oletal SHH, (a, b)) R(x, y) = 2ol &l (2a+1)2¢ < (22 +1)2°
oltt. (7]l F-52 7| ow S o & Aol tisf A2t sh= A2 olmljitt)
2ol thsf] FAshetal 2w o 2] 2] Q= EAb= %27t g ofet 2 (2((;:1) U
224l o] kAol oAl = UpEhje]d Aol (i) ThA] HH2 w x w otk gH
o] @o] Aol tisf| A 7125 AMESHA S 2he 7195 ARESEAY. THF (a, b)
23 (z,y) A52] =4 Aold, o] ol8fl (a,b)S(z,y) & T2 x B}t &
= (HFY o) T2 a = 2 2L b < y oItk ARgShE W AN whEel
o= APdA e 2 M AT, w x w ©] lexicographical <=4 2Hal E-ITE, (jii) THA]
M w x w S ARESEAE T =R B = AAE &A1Y BAE (a,b0)T (2, )
oo weta <z 283l b < y & SRR

~
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15 AgEa

Ao m SAM7FIAL el tiet 7 e st AaE A7) flsh, Aol

iRt M2 =77F a5kt o] & Sls (ME =75 271 18h) A E w7l
A (index) o] tgt o] 22 TS X5 HIFol &5 oA},

WA olE g2 FAoI AU FHRe)A] ks A Heto] FRRte] of
Uk 3348ke] A ojof] ofsf], 11 Hgtoll= AAart Jrks S A7I5kA} ol =&t
FOIAFE dutst Al7|H o3t 2ok Tl X ot Y 7 AEEoel Y, I8 5 ot
7t B3R EolE A, ZF2HAREF X x YV E ATt i X &Y & g o]
ofuEhH, X ol 94 7} QAL Y ol U4 y 7t itk A1 (2, y) = 7H2H]
AlRb 3 X x Yol 2=, X x V&= 334g] ohdtt, ehA o] FoAFER

X
= 54 (assertion) ol Al n = 191 7492t n = 291 5 FASrh: vl
7} i 7} noll &ote fet 49 HdE 122
FRFEEAL I5 T FAaT shis Fgelojof g Aot o] g 5
nofl 7|9t Ao s n
o
o

function : 2] o]

=
8

.

——

ol
(2 119_‘5
flo o

T2 e s e 7} B ohd RS 3 amily) 017, BUo
obd gt 1] oJ5f] <=7 iAZITHA, i € [0]3L, [ 9] E T of thste] z; € X
A {z;} 2= Fol AR

C(Z71AN 7F s &e] obd H=2] Y (non-empty collection) ©]2tal 7H
B 327, S CCR71A) 2 5 (family) 37 250 5 9lek 52,5 o Hotl
olop7] SiAHH, f-2l= C(E71A) B A& A5 w7 e ddo &8
ro =24, =3l C(E71A)) ol AV (B2 tH-8 mapping) Fli= &5 3 (identity)
= AE Wi7et AR ZN C(BVIAD & oA WA H e g2 Bk 4= 9l
of, 28 oh 2= C(E71A) o] A= 72 EAE w1t A Aok shte]
HAE 7 AL ok A2 AEE2E 5ol g7 drt. o|e 22 7I=H ARt &5
o] =, Aol oJohd, Aojdo] AT (o] = C(E7IA)) ol i 2429
Aol tiet A9 11 oA E Edchs Aol &5t St A A € C(Z7]
AN etd f(A) € AN A C(B7IANE 7H okp7F EARI:, o] 23t A2
3], cC871A) 7 2] ohd A X o] BAgHo] o RE HEigte] 1)
(collection) 21 A0l A8FT}. o] Z90] T4L, A5t Helle] P(a) — {6
ol f(A) € AQL |, 123 o5 712l ot f7F EAS= Aol A
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ek S, X 7 S e gelng, B A € C(871A) 2, X — A
oflil, mEhe X — A f o] Aol 2kt C(E71A) oA
CERAA) 2O B g S g(A) = AU {J(X — A)} 2 BEIsHE (127} ohd)
2 TAAT ; g(A) = f7} X — AolH AEg 9452 gt Ao 7}

| &2 = ot A (recursion) A2lE &= g ol A-501AF; $-2l+= ]

, A2 T3} 7 (rolling with the empty set) AZE 4= Qlty A= 2
oA C(B7IA)) %22 (into) H-&F= el &= U 7F EAsk=H], U(0) = <I5

E 244 pofl giste] U(nt) = U(n) U {f(X — U(n))} olth. 4

T v(n) = f(X —U(n))°lgtd, v wollA X 29 At -5 5Ys
o}, 223, Tl e, w i X of ojufg HiAls (o] 2R v o] o) 7} FUs
o}, o] 4= 545 fI5ke], 7tehs] B 4 A1+= (elementary observations)
Sl W] WA}, SR Hole] 2 AntRolth, A Al RE n o tsto]
ot E A: ZE nofl st v(n) € U(nt) oItk A Al: n 3t m
AAgolil n < m olH v(n) C U(m)elth Yl Al: n 3} m o] AA5o|1
n < m O% u(n) # U(m) oIk, (915 : v(n) € U(m) oA u(n) € U(n))
npz|ek ¥H2F (observation) = v+ A2 T2 AHATES X O] A2 T 94s
912 (onto) th-aAIXItE 2 HolErt; ¢-27F 7| Hsfof she A2 7 7S] A=
the Aels FolA shi 29js] the ARc ke Ao,

5ol ¢= =l oAl fEl= Be Rt e w ot Tdt TR A
1

|

<
—_
3

m
S
—~
~—

T A& it o] A3, ‘::‘1%'—31 A o] 2 A AR F o= SloiAletr Eet
+ 732 A5 AMgohs dlE= SloiA ol | o] Avbe Sr2 whEd
2= 7HAAL Qlet, 52 of | ok 1}”4 AFZR S FAet ol 18
L3 7-9-of ekt (if and only if) FgFotct, “F LT 7420l (if) = o|v] -2 7t
AL ek TR {RreE Yok ARl o] R ekt FUskA] fth= A& Aot
= AL g TSttt “FUt A-5oll Tstod”(only if) S FHSH] fI5H X 71+
el 7HgskAt 18 il v w B E X £ 2 = (into) oY H-S-ShHL
744 51AL ULO] 7?@4 7419"%011 ZIEYH, = 2 = v(n) ol2H4, h(z) = v(nh)

2] et h(a
X2 1}71 AR ﬁﬂi(lnto) ISt 2e I Ak h Y
A)ojo] X o AREAG| B (v(0) & EFHSIA SFeth mER o) FHL &
ZE|Ich w0 Fa2 dleIzIES] o) Fee] iz AHg ol
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16 Z2°] HXA2] (ZORN’S LEMMA)

A olo] =2 A 2] (An existence theorem) += 071 3o &3l om F0]7]
28 MK ofu g o] AR 1% (5 ) ek, Bhe 24 e

M og L].E].HJ o o] oug (_]_t né_g_o].]:]-lj:] 7\H_J_/\1ﬂ.ol- Cay ) 1 2)d /q
BHA = o] oA Ht2 FieA U (partially ordered set) ©] 17, T/l
o2t 274 X7 (crucial property) < = tholtt. 2] 9] th2 Ex = o]2et T/
7V 583 A= E Aestal, S8ste Aol

2| 2 (20| B2 2| (Zorn's lemma)) THoF HELA HgHel
] (in X) = ALK& (chain) ©] 77| (upper bound)5 Z¥3l QO H,

(maximal element) & Z 3T,

AE. A&l 3%t (totally ordered set) = oJu|gtth= -8 AY7|5HA}
2= "X §FO)” ARSS X O] Aol T AA R FEeA o THE]
= edge YRttt glo v, o= A= Aol Hrk wteF A7F X
QFO] AREoletd, 28] HEAe o] 72 X ¢Fo] Aof| et AAZE EAeE
BRI o] 22 Ao TRt AAIZE A qtell EARE BASHA] = ettt 289
HxAgee] 48 ok < z A ff, A0 2 g = p 7} Hrf= 271-& TS5t

¢

A3k Atk 74l Joh, X = B ago] oh B 248 2t o] 948 g
ofe} 5}, B o o] Fefietd, i) 4 vk, w127 ghet, ofd Y47t
EA5H=t), o1 a; o]} 51, ol B8 Bk Sk ok o, o] Fefet, of
14 BT 18 g o] YL AL oleld 3-8 F3e vk
Jej9 FFH0R Fuf Yieo] ETSH e,

W upa £4-L ofut o] =F4 7H gE

N

N

N
r
n

ol
N

2

)

Mo

ju:

M
S,

vl

o

=

Ho
e
e}
i
i
2

o] Fit2 W o8 FE= WESHL St A4A|5] A )
T E2 7Fs7d0] At Febs| Hasle do] SH YAE 2] e Feke
AR o]2A E L e BhEo] A7E e 3t o] 2 4% -2l o8
ofjof sk=7te ofof thet g2 that 2ot o2 et 7ot A o] 24 (range) ©] X
e Abg F ohtolal, mEkA AR o 2, FAIE seth e e A2 e
et AR =52 HAl AlASE Aol dEshA Eel oA 1E]aL
olg7 o] & B AW7tE RS Aok vt g2 AMd 2 T 5
A}, Ezo] Fhet 22 gtk -2l RIEA] U 82 St Hof gt
S8 FE2= A2ZHE (Zermelo) 7H H 2 22] T 9] Zs A=A

5%) A A 20 B EeAE 1Y

ok
)
olt
ol
il
E

<] (collection) QFS] &
3+ <=4 (inclusion order) & H}L= Zlo|t}, Bt} Ag}s] T, ¢2]=X o] 94 X
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SHE2] o o1, 2= o] AL, FASH L, (FEZ o 2)
of| o5} =47} Foi7 Ao 7 A7Het Zoltt g Ao
QFREAL 1 < oItk ol PHOIA, X ool Irf YaT B AL g
oto] =t 3t (maximal set) & 2= A3t Ao} X obe] A& tfgt 7ML (1
o

X Qrol BE AR5 Aeolat 514 x o] B 84 (member) S

) A xoff et 5(X) Qtoll Zot=|of et x o YL HFE2 BdolH
S (non-empty collection) ©] o 11, 3L g}o]| o) HE=Ajo|t} 2]l ghef
C7F x ) AR A, C 9he] AT BT Tol, U oo A) 2 xO
&Rt x ¢Fe] ZF FRtEo] S 9] ofH ol oo A E B =, SolA x 29 o]
P2 A A2 S Yak Eol50lA] 3 x o] Blo] Zh= 7t 714 o

F& Xof| et A= g (choice function) 2 31, f= X o T3] ofd &
1=

£ BRAREe) BYozRE, £ HoY g g BE A el F(4) € A
£ WSt X 29 Polt x 219) 2 A Aol thsh, AL A91e]
7} 49171 mepol et ol A’ = E715199) B Ackel BTl v o b
7FEE W X O BE 94 250 Aelet bty HE B2 54, U, A
OIet. x oM X 2O W g5 TheTt Zo] Helokat: Wok A — A £ oold,

g(A) = AU F(A — A)oltt; HheF A’ — ARz o], g(A) = A

23, ABARS 2 A7} el o] BRFRAAUL 2 5 Uk
oleig 21 sloll A, Telnz, Salsh A Ssop 2

RESSHE e A7FEARERE R0l ol g ©) 2% 2]

Az =
AZ EFGTH 7 7)Ao AR o B A4S EItH A Prhs
KN
=
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olA], A o] HOE 9lol], dAIA o= th2t T2 H O E sHAlltt. tha= ot
Zol= o FE 2 ¢ (subcollection) J S EFY (tower) 2HaL T,

(i) o € J,

(i) ©F A € JolH, g(A) € J,

(iii) BFeF C' 7F J & Akgol=bd, | o A € J°IT

EF9= 2] EARE; AA| Q] x 7 1L F sheloh Bh el Be]
Sto] ohA| BF7} =41, whebA], 5], Ttet J, & B EHEL] wgoletal sh,
Jo= 7P 242 BFI7L =t o)A 9219 B3 B J, o] Ae e S8k
Zlolet,

oA J, kel 3 C 7} J, el H= F4ete] sl H| w75 (comparable) & ,

£ H|17H5 (comparable) ©]2H1! 52} o] = THeF A € Jy oW, A € C ExE

C D A< 9u|etet, J, 7F AREoltl gt Wobe A2 J, $H] B= HeEol
H| W7 g5k A& on|eitt, Hlu ks Hebe2 2 6] EARH o o] A4S
Z sttt v & 282 5ol $2l= Y= FoiXl T2 A2 1A E
HW7Hs A9 Coll o8 U5 Aol

A€ Jo 1211 A7} C 9 AHEEHTY HE Ao 24 4 g(A4) C C.
olof gt ZAE C7FHIWIP50lB&, g(A) € ColAY T C 7 g(A) 9 A
FEAgoles Holth, 349 A2 A= g(A) o AF-EH g IRER ol 2,
O]Z2 g(A) — A7} singleton(AAE 2] ShE 2= 7} o 4o] =]2] 3ttt
= AP ol Bg=EITh

i

a2 Jp P ARC EE ¢(C) C AS USSte RE A AS9 AU
ol el =3 E AL el U= g(C) < HIsiA J, oFe] 52 Rl Ry ot

Zch AR TteE A € U, C € g(O)oll &8l A € Corg(C) C A9]
T4 U= Eelelth. o € Co|BR, Br9] 9] AWA] 272 w5, FHA]
& 5ok SeiA, thAl el Tt A € U L d, g(A) € U+ A& 58]
A= Al 714 7= o] HEs] Hof ik, HA: A7FC o) IF-EHTL
785 oz el =2l 9lsf g(A) € ColER, wehA g(A) € Uoltt. &4 : ARC
]l 7% oIt g(A)Rg(C) °1EE, g(C) C g(A) oIt m2bA g(A) € U©

A:g(C) C A 7%-°ldl g(C) C g(A) ©1ER, g(A) € U o[tk Et<] AHA]

Z22, oA all, U te] AREE9] a2 U of] Z23HEIth= Zl0]at, o]= U 9
Hojg HE A2 og dojAtt A& U+ J,of 3 etolx, J, 7} 7H4
22 BtglolB g, Wt U = J, ©]tt.

A&t =0l 2V vl wrks A O ol diafl e g(C) = EJHH|w7HsS
e A2 QJnlRie}, o] F=oi%l C ofl e} 9]¢t 2ol U E WE4; U = Jy2he
AeF A c J, 2 A9 ACC(ACg(C) ALl B ¢g(C) c A=
AL ofn|ghtt,
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2= oAl T el BlurbestttE Adt g7t vl ks Aetel A Hlarbs
3O 2 (onto) AM (map) = 28 At} vl w7 WS 0] AR o] 35
H

lmrbsshaE, wetd (J, o)) Bk PSS Bhe TAd 2o

IRASE Jy'S A1 exhaust); O AL 27t g, of e FEL 517 919
7§ Aolet,

Joo] AREOIE, J, 9Ho] BE FaHEe] RS Aeh s, Ak 1 AR
Jo 0] Zgtolet FHsto] J, tol mE WSS ZestEE, webA g(A) € A
olch A C g(A) 7t 4 ATSHEE, Wb ARg(A) 0], o] 24 220] BEH
Sl Byt

B -5-2] (the axiom of choice) £} 52| ]
‘jr[ Oﬂ ELLE:—ZF AAF XA A, domf C p(X),ranf C X
= F(A) € AE =S f ol dish
"§7—?OHEE};%LZJ (extension) = F5f| 0|2t FEof A S 7] 1, if
Ol HxAE ARl ol T =HE 2L, f7F =AY ©ff dom fRp(X) —
Zgstet] ‘jr—oﬂ Fo1%l Eo'”ﬂ% Z}ZYo]| tof] 12 E 11 o] Eﬂxﬂ%
]

% %LEH }—(mammal chain) 2 ZH=t} (tHA]
ZIR-EZ R o] ofrt)
(11) A 1 Ziely O}—J = AR of" I A&l Z2gHET

(iii) 1 Q+0] Z}ZH0] ARzo] 2|4 447 (least upper bound) & ZH= RE
REEARAGe I 928 2er)
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17 &4 Zfj7]7] (well ordering)

ofl ¢ HHlE AR 7)o ¢hAl, 11
22 1E well ordered L S35 &A47F 1A Q) q-h Zo
x 2} y 7t well ordered &S] Y42HA 2, y+= 1 well ordered % %4 T4
ohd HEAS 0|11 A WA A4S 7HATH; 1 A AR ATt e Tl y o
<y EEy < 20|tk A% 247} nof olA, n ] RE SE0] [T,
A olo] oJsl A Hen)-2 well ordered(Z7] 2 <=AE ufz]) Heto]al 1 A2
ka0l A& woll sidEet. (2a + 1)2¢ < (22 + 1)2° & Q0]

(a,b) < (z,y)E 7 A wxw = well ordered 7} oFHT}, o] A

A
SiLtel P BE o bl KA (0 1) < (0.1) UE AT
Lo 9] a2 747] okSo] AYETH wxw © 53:75 BB 7

==

[aW

m>~

H” N
Ol rE

12

1 -
(a,b) ©) EH2 Telsl moleh. 74 H o wwaw = AP WD) 2 A
OJ5}| 4] well ordered ©]Tt,

well ordered =0l thofl 7Hd W5 whet AR 5 sk oh4] At
AR o = 159 i) Wt AES THY 4 Uvke Aotk s T
SHH, S 7} well ordered g X o] HEEXISo] 11, X O] 4y 7} A ] AR
A mmttt s(z) &= S ofl ZFETA 7HY5H, o= 1 AA|= S of] &1t 25
el el ot 234 sl ¢ele § = X & Zh=rtal 43 vt
A= groF Z}7ho] Q40 HE 9FE0] Hote] EAlE A 11 A fAas EAE
FAISEY, T HEE BE S et ofopgt gtk
1 58S A ofl 9hA B 7] Ao Stk 4ok e o] ARbAQl ¢
9] A& F 7] EHol= oAdE 7H 29H4 A o] JeT that) sk
Z}7y o] 42 RE A9 ¢ $712] A7k tidlell $218] 747t da s RE
HE 79 o 0] oS At & 32k QlojA] AJRF dao] (022 )
Sk 71 o] Qitt, A H1A) 2ol > F 25Tt : well ordered o] 4w HEE
F TE WA G e Ak woll 482w o A2 o] AdR] Helet
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Z2ol €A THE; 28U Y2 well ordered Hatoll A8 2 of, 1 Yd+=
297 e delel B5et] ebth 1 218 thEd B A F el ot
Hog M2 tt2rt; w ol lojA 159 552 St 275} o] ol

7] gt A7F ek X7t wt, &, X = wU w 2 5L X o] oA E EEX%EJ
w O] YAEE A7= AR weoll U= BE noll tholl n < wE IL2]oAA]
A oJokr}, 1 A= well ordered AU A= :n € S Y Wit 0 € Sol1t
n+1e S XX FE Hgto] EA sl=rte & : EARITE AL S = woltt,

ot gt 2ok Adi o] T §A Ao 2 (Aol thigh A1 Hart
) g do)7] Hoh= 1o]4 ot} §1eF ¢, 7} X o] 7H 2h-2 Aebd ()
= AR a1, AT O = s(z) C S oIt} weEpA 23 AE o] ¢

L g 7} S ol Soke 21 ATt

Zahd Aol dele] F9e Ao getsleh wiek X — S 7H 3
ofeh, AL 3 ot el TP AL 945 ZHth o] AL S]] AR 5(z) ©
BE 947} S0 472 QAR TR BE A 7P ol o S ol St
oJAL Bioltt (o SO X — § B £ 4 glrh); L AR X — S
23 FYFoleRe Holet

Blop 941702 Bl A9] RRPF|L, the0R Br} A 9] ghle] AR

oI, atAjsho 2 59 145 o] A EAKS T, el
ordered 3 A7} well ordered J3 B 2] ¥1&0|2tal HWat 4= Qltt, well ordered
A9t A= well ordered H$F B 2] d<&o]lc) ZEJ B2 gkoko]| X 7} well ordered
AotolHA a @ B7F B < a ¥l X 9 942, s(a) &= s(B) & d&0]al G5
X = s(a) 2} s(B) 59| Aot

§19Fe] €' 7} well ordered M| ho1e] AEE2] o}yl mJolehdl 'k A%
3} A7} 9l 302 (chain) O]tk o2 O 7h B Y] of = A3 THE RS
THE G el 9421 42 7HA1 well ordered 2@l Beloleh olnlet. of

AGE o] Ho] A&k ZA o) FF -85t} THeF well ordered o] 2
C 7} A& TAZE A= chaino]2l, U 7t C 9] A3E9] 4% (union) o2,
U 9] well ordering-2 5434 U £ 2 C WA U & Z2Zre] A3h(U AH4lak=
o2 o] d<Loltt, Jf=FA o 2 WA, well ordered HE=2] chain o] T2
well ordered [T}, ] ZFeFalE 5412 A A A Hlofgtt}, YfufsHA “chain” 9]
oJu|7} Aol TAI7F Ath=AS Aol %471 wlzolvh. T chain” 0] 2f+=
ofof| ofsf| A== Aol TFEs] oA E HESHs Aol ZETH 28
= Ego5hA] ot

S Zhesiet greF a F B7HU Skl 1o H, CetolX a € A°|XL B € B
ALt Bl HAgEol EAeH A = BolAY A4 BF St HRE S|
A&o]7] ioll, 1A e ”Q'Oﬂ/\i a®t BE‘:]' C e 011‘ Aol &3t

ro,
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#(a) o BETHE Z@elE O 9] ol A ol A7 E=
#ol€r}. O 7} chain 0] B2, o] ZAJul|7-L: WulslA| AAE} (U ol A oF
LAl L A A W0 o] WS eolA] Fol7 Lk

E
N
In
lo
o My 1

A7 AR Sl Aehseleted Az (7)) shaL, <A iiAR =] Tefet
RE AFEC] - (union) & B45He 2ol

AR T2 iAol TATE A

M
o)
=)
o
o
M
o
i
N
S
I
l
1o

=1 S
orders 2 A E} AAZ well ordering Stth= ZAx}of| thet S
pa

SUsket. U o] 2t7re] Bl ofd REYFS HHEA] B o]

A G4l A AR

[FE2A FEHo=2 SAMAY X A 2T A= X 9] 779
Aazoflz < a ALRT] T D47t EA5H= 73900 el o

ordered HEAEHS 1A AL ZHs)e},

weh Q= Aot thE AERHE 2904 FgHo] $-<d5] EREH 7t 7)=
AR GA AGES Q= A2 27 2= oA well ordering 9] 5-8d°]
2 Edl=g

2| 3 (&A1 2 ojZoj| 2+5t A2| (Well ordering theorem)) 2= -2 wwell

oredered &5 T,

EE Y U2 (ey E A5AR)) M&2 oA oltt: 2]
3} 3HA well ordering ©] 1T}, 2] : well ordering = 5+©]
U= ofd o TR} FG0)E 710 o' TAIE 7T
o}, o=, qref =27 BEA o A HASHA A AR 5
§7-2 vf-%- "g=FotA well ordering =] QUA] ith) & tH, E52t= g
UTH A2 vEE 2]z gotop gttt @2 ol Au2 222 HeE2 W
oz eAmAES 1AL, T15-0] o HZ2 well orderings ©] 3L HHEZLE o,
T8 x e oln] IAE 4l Qlrk
%) Foli= Zorn & B E o]-§3tt, 017 ot X oA, X O] B well
ordered FEAE0] 1Y w-& [ HAL, FHSHA: w o] Pi= A 9] A uRZd
S Zh= X o] REXJtolnt, f-el= FEA O R wE A&l oJalA] <=A1E mizItt,
19l w2 Fetolofth, fushd, AE 50l woll 3o 3= 7|uf&o]
o}, (322) 9o X 7F g eto] oty w o] & A7l fa-Eo] Uetlids Slth; X
o] oj Bl A4 pof] thofjA] (z, z) o] LFERATE BHeF C 7} w QtellA] chain

,J

(o]
o)
2]
S
=

jm|

Koo R orle

—~
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o] gl AL
ofmfRttt; 22 wetellA M ol2tal k= 712 well oredered 2ol EA R et
L Aolet, BujshAe G4 Kol oFe AR H o] 2T B4 HAE
A5 2 AT o] A7]eh R © 2 (out of the way), well ordering therem

[HE2AM)] A5 AR A2 well oredered 2} ZF2+2o] 14 9]
strict 1 2)4LE2] A2 well oredered 1A} 52| ZA-S Sy otofef, £
w202 AT HobEol 28 o' 270] Ql=7te

well ordering theorem = A&} ¢] F2] (1311 71 522} Zorn O] HX
deol TRY2) GAISk=A] SE 5ol

GoF Rol g X o] $EA] A2, X o] 9 A

7FEASR ¢ SY= ’3‘:‘35}8} A Es] Ao We]x] o1 =
BRAEAL AR R SRS Tl dhel Zdstelt
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oA o] gro 2 BE W o] Z}Zto] Ui q oA 9] 9H 7S A= Hio|t}

AWNE oM AFE 4= Al 571 HalA, = 2 7] R EES
TsoF gt v o 7 A H g W o] Y4o]1 X 7 Jolo] HgtolatH, X
oA 9] type a 2] A ol = X

e AL 5 Sk type a 2 FE (T w oM a) 2 A Aofl 2171 5

AW elA] X & GHe e, 0.0 27] AR s(a) 2 R U 0] RS W
ol 9] Zk7te] g ol that type a o SAe] @ dflolck; Wb $2h U (U]s(a)
ghalel) of ofst 4z Hofshe 2L 47 2 4 et

X ol 40] type W o] %9 GH4= Hojolo] X oA0] BE type o O] A=
A=} QT (W eI 0) BE Uk ), X ofo] X B HESHe 4 £ olch, ek
Mo aretyl, £ Pk 59 L OB 7 SolA” SRS WA &) Foh W
o 9 9 UAa7tx] Wojglis Sdo] FolArhel el st ol 4te] §o12 tack
317] 184 49 42 AFEE 4 9let

H-Z2)2}; 2= HHoh SAES] Hte = U E B 4 ok veF A7}
FAE f-closedal 5FAia € W
S type a 2] FEolH (5, 27 A= s(a) oA BHE coll o
A (e, t(c)) € A), (a, f(t)) € ACITE W x X A7} f-closed ©]7] whEef| ©]
gt Hetsol AR U E 118 59| wetol2tal 5Exf U A= f-closed
olnZz, U7}t S TSI st "ot th 2 g2 el S H5iA,
W el 9= ZH2Eo] cofl A (e, x) € U-E sk X oA 9] 94 o 7} Z|ohgt
skt EAY, (gulsHA: BEeF (¢, ) @} (¢, y) 7F U ol SalUThH, 2 = y oIk,
) o] T8 AgAoltt, Aol skt x olteiA (¢, z) € U E FolA o= W
Ol RE AAE o HES Sefal ofAf §HeF s(a) € SolHa € SUS THE
2
ES

i)
o
1o
oX
e,
o
re
it
S
O
g
S
X
<

o]

L
Mo o
o L
o
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C SEWUFWA ¢ < a®lH, (¢, z) € UE THEoh= X oA 9] 4
A5HA| Aok A& ou|etet, 11 wlize] 1A oJste] HojH ¢ — «
t(t C U)aL Sh= type a o] =Goltt, 7HeF o 71 S of] &014] k=tt
() 2FohE olE R ol disiA (a,y) € U oItk F4: HH U — {(a,9)} &
losed o]}, o] A2 Ttk h € Wolil rol U — {(a,y)} & 23t type b2

a

=
=

8

N
V2l
—~~
S

o —

oo —
flo Jo

o 2

O

T 1R
o,
o
.
=
=
=
m
-

|
iy
QQ
=
——
o
lo
=)
e
R
>,
2,
H”
d,
7
S
I
s}
o
=2
5

rL
In

Al to]ar (o] 9] EAoll thet F7goll ooiA) Aad ol (b, f(r) =
= Ol f(t) # yol7] WiZelth; TreF BRIt = b o q o ¥, 4 Fjto]

FZ3FsH= o] 8= U 7} f-closed (12T b # a) ©]7] W0t} o] A
f-closed Hgtolet= Ao BEEI E=a € S

ol

|t
Fr
¢

~—~ O
=<

SN—

S~—

o

2
rlo

N
—_

N
—_

S e A
—, @

30
o
o
e
)

ol 22| ZAol tigk Fge] Tl Bttt 2 o] 9] 582

B
rOll
=
J

25 Al oJg Holetn 2 Eck
Sel 234 o) 2o] o]F H§E|o AL le] et HYOE MY TS

IFoF 715 Atolofl A 1-1 -8 FAISHE A7 SRt R R4 o= AE
= F 0] et (50| AAH 2 HEEUAY 124 AEH ) & similar
ol2fal g}, & o] WiobA ol EA}: FEA 02 HHH similar 3 9t X 1Y
oF X o &t a2t b7t AT, f(a) < f(b) (Y ollA) QI
HRFHEAL a < b (X oA) 1 AL TEoh= 1-1 e (f 2Hal F21 X o)A
Y 2 &ohe) o] EAgth= A oJu|gitt, f ot e -5 2 similarity

B orr
N
fol
t
>
1
=
=

[HEEAM] similarity = <& REFS S0
QS wgto)| A]) TS AR HEH oz 4

= i=]
%0 & FSh= 1-1 &7} similarity 2= 22 o] A0] < & HETH= A

d

FEdo=z AAHE A X 919 &5 e X HE X =9 similarity 0],
Tk X oty 7 BEHo g A AEo|Y, f7F X o4 Y 29 similarity 2}
A, (f7F Sl @ol7] wiol) YollA X 29] Hls] A ojEfoil= oot
f Skl f=1 o] similarity ok, AlEt7} gEefo]], g 71 Y oA B2 A o=
O] similarity H, &3 gf © X oA Z 29 similarity ©]T.

TFOE 71&ole A Alsi,



oo
)
i)
i
o,
)
il
1o
o
]
r %]
=
o)
offl
=)
é
_SL
%
5
3
—+
~
N
N
4 e
r_>d
rSL

H2 <t
3, 71 AN A ROl —?—% T AUeel=
H A=A 9] similarity ]t
A FoHAl Bl= A2 44 Lol 4= 2l
A=, B 2] ot} BE Apo] HokS AmEA} (FHeF, m = 2n o] B+=
nol EAsHA 2 o P, A m2 A5E ZoJHrt. ¥ n — 2nS BE
© 29 similarity ot.) 12U & 4 =]
o] 3= At I2A AHA| 0] B7-9] similarity = "¢ 5 S/ ool
qrek, AR, F7F B X 9 similarity(TIA A 29] ) o, a < f(a) ©]Th.
(X Sholl 21219] o] ool ZHe AHHe R gAY Hojol viere Eof
B1OF (1) < b7} EHe U4 b7} 92 T, 2 Aolo] 214:0] 20] Siek, 7,
a < bt (b7t A AL W) a < f(a)olth; 5EF] DAL WEH a = f(b)
A, £(b) < F(f(b)) Q1 AL, LB, f(b) < bol7] WjRo] o] HHL BES}
SE EAL f(f(b) < f(b)E FEU B0 fU UL f(b) < b2
WS BolEol ol
oF Behe] Aib= A i) B 189t Aess 7RI A A2
X oty et= & 79l ehds] fAkRE AR ]i}% =
StLtO] similarity 7} AT g &F hE X oA Y 29 similarity S°]2F1L 7Hg 5t
f =g 'heta 22t f7F X oA 24 ZA 2] similarity ©]7] T
a < f(a)E TET (X €9 Z42}9] g of] Histo]) o] -2 X qte] Z}2te]
Stola < g — 1(h(a)) Q) A= U|Sitt g & HisH, $2l= X e 7—1}
of tiste] g(a) < h(a) 2]t gQ‘rh o], mehA 92l 5t
¢Fo] Z¥2to] g ofl tafl h(a) < g(a
5 i 22 4832

=
S Aol Toh XoF
€s

bl

2

ok
i
o,

el

oL
o

N ul
2

)

i
E il
9_[5
o

(o]

>~

_,4
1o

)

Q|

o,
=2
>,
ko
rr
I8
z 4
T
1o
o T
=

)
o
T

o o
C 38
. Mo
- &
u
o

i
>
<
1o
L
D

H

E‘)u\i
Mo &2 orle

—7—7/194 z7| His 4 shupel Ao AR 4=
o1, f 7} X oA s(a)
a°lil, AL E7Fs
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