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1 fAZzx3h
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OrDOTH»5 (EBEDL AR, ZHUIERERTY v v T03H 3 DI TlEi
WDREITNE) . ZFDOFXF v v T, BEWVETLLRIDFLE RS DI, R
RDESBDOTIRRVWRLES.

1. PR DERANT R B FEEG.
2. RO TWVBEIZEDRELTHLHR.

(i) Z2HZHMERLSTVEDNTH B,

(i) o TWV2E I EPHRINTET, DO AL T AHDRN.

(iil) RPN ZEZ VA NERL S TWED, MDD B IR,
3. o TWVABEERILEN T o1IED DLW,

COWMETIIEIIZID 3, 2F Y RFEOBFETHHYMFOSFTWE L, HEE



2 WIEERLE (BERE [0, p.2) T TE¥EE EE5-oTWV3) IKOWTHRBL,
TBUERE ) OAEERHKRZ LS5 -THHS 2 2 HEY T3, (T8
FELICOWTIE 6] 3BEIWICHRZ.) dbAA, HEE TRAZEETIAR
B3RO T, BAT YNNI THEEEE) 25 2 2 dHR v, 2o
HZTIRERROU (RETRIETORETHS, 2hdd 2EE, HEHIC
BIZEELZV-TH IWhd LARW) MBSO, M aiEs %
DHRIE [3, pp.1-25] DNEIHY T 27 Frc Lo 1 2&8T) 2EMICT
. TECEERE) 720 TR, ZOMETHOD D BUAL, REETHS ZHESED
HARL 2 2HWTH 5.

1BXL212oWTaxXy ).



1. ¥y v TERECZ2KERFRD O DX, MED O — BRI LG

ZRBHBIEWRXDHBZDTIERVILEES. B AA, ZHUTIFLUNTANR
X5 RHEABDZDTH 2D, O YH, HHICHNTEL &
WIDHVDEDDFNEES. ZC2BEZL, BRETR> TV A
Kb —EPU/DPRDELSRLDRBELTVS WS KLIZZR>TW
2135 TH 3.
B, ETRIZX 512, METZORID T TRINEE ZDi#FET
1EPITTO - DS, Tz, 2ERDBMZTFimCMBH AT TD,
HO—E/S IR BTHA.

2. (1) ZOKREREHIZ, GRETORFEL RETORFETIEPL->TWS

CEDMEDLEDED, EWVWIHILIZHIZDOTIE RV ES.



R E TRBFEOFEVEE ZA TV L, K¥TIX
BEZOHDEER, LEZ D Luhd Ltk
HEIETHZTA LS. (HEHEHAERITH>TWVWEIADHZ VT

LD.)
ERE TOREED,
H B H O HE#R D {177 2@ E MR &2 7DD

72T B, RETOHAI,
HENHOEIES, T2 I U PAIEI D Wwo Tl Z 8 B4,
FREIEZATZDZAT, D IWVEEOFEEERESRHD

EWVWS KOREKCDEVDLD S.
(i) MRANT2 2 DIZ, ZRHRBERD, ZDFTHYERDH DT <



RBEDG.
FIDIZHBTODNALE ZADPRNWEIICEZEZHDH, WANWA
YHEEZDEHELEDLTVWR Y, Brx t BIER B D LT
EHRBIEDNHIRD XDI1TRB.
(ZDZBDHFELEVI DB R DD TH L. 1 2 o
TZEWCL T, 2N ZDH%ZED A>TV D, EZITEWL
THoDF BT TIER.)

(i) HIDPWZ L &R DIE, ZRDRELEH S,
FEITIZ BT e-0 IED K 5 Likamd A T < 2 FEEAREREIC
DVWTEDIPNLRITVWANWAE D ZH, 2] FFiART CHHEWVWE

>

Eo.



1.1 1. Hay,}, {b,} 2EIITH % & &, li_>m an = a, li_>m b, =8 T
H 37251, nh_)rlgo anb, = afS TH 3] an\ ?%%Ci%%gif“biﬁﬂlé'
PREE LT, Zhzflo THROFHEZ LD 3525, IRLUTHS D
TR, RETREELALIIAZ T 5. KETOBFDHKRIL, ZD
2 ORI Z A EPrOEEDFIICH TR I ICHRD. BZEHMHE
DB CZOHEDIMAZ T2 A 5D, ZOH#BTHRMICEHZ S
ZABTETHS.

2. FREMEDEE FBA% y = f(x) 1ZFAXHE [a,b] THEETD D, f(a) # f(b)
THc235. k% fla) b f(b) OBMDEEDMEE T3 L

fle)=k, a<c<b



LB X0 eV ed 1 OFET B




Ihd, BB TSR EL LTHES D, RUTHL2TIE R,
HEMEDEF DX (TN HHHEOHEBR TR S 0D LA WD) Z0D
R CTIEIRNORIRICR L TETDH 5.



2 RS

KREDHBETEIRDEL S Z L HWS., TUo DR I3RICH 572 TH L
TORRITHES .



E&E 2.1 ([9, p.19])

N : HZAAE (natural number) Ok, D% bH 1,2,3,... DEEXD.
0 ZHABICEDDZ v H 2N, COHBRTREDLR VDD LMK
5.

Z . BH (Zahlen, N4 Vil ok, D% b, -1,0,1,2,... %
0.

Q: FEEo2K. I THEREE 5 (9 0 TiERY) off Tt h

2FEBOITHS.
. 528 (real number) D 21K,
. HFEH (complex number) DA,

Q =



BEENITEETZ L rational number 72723, ZDHEYF 1 I3EBOEXLF 1
ERITZDTRAYEEDR (Quotient) 262 5T q ZfHoTWa 5 LWV, F
CERIZEWE WO D D D, BRAICERIIEGES Y integer.



AR 2.2 TEFE (definition) ] &1, iS5 PHEZ ZD IS REDEFTE VD
IHTeTHS. RDT RO TN EZ WL, GEFHDO L &5 7 n'!,

L EBROZYN (250D %2 LTAILER I EABERWA) 2MEET 5 2 3K
L, KIC X > TIVETH 3.



3 MEROD~ICHLTI € TH3~HFELT

COMETULIXLIEMES o Tamd, dhiEL WH b DEEFRL THL.



& 31 EH (ELWARAELLSZWD) 2 TE 2 XEZMHE
(proposition) &\ 5.
MEZRTDITp,q, P,Q L\W\Wo 7= XFEMHS T nZ\W,




Bl 3.2 LM+1E0TH2) LWVWHIXEI (D) mETH 5™

2.MM+1=2] LSRN (XBXETHS) X (ED) il TH 5.

3. THERKRZDF ¥ Y oSRIFEV ) W05 XEIFETITR .
JENDESDEWVI DX, EDWVIBETASLLEHIRT2 NI
XoTZEDL3.

4. r ERBERTEBE T %, (22 =2 205 REa@ETIER V.
CORDBPELVHLE I 2 DfE (2 KMERATED) ITX->TE
b5.

RLI+1=0R223E5BRER BDE5HbD) bHZDT, AYF 1 eh + hiE
TEZTVE2ERLRFIUIEBOHESHRZVWITINE S, T2 TIHERDOEED
BLELEZTRIW.



ZOFI 3.2 D 4 3aETIRZR WA, ZH o iIEHZRATHUXEBZHMTE
5, D DIl 5.



EE 3.3 2Rz EBATVAXET, ZHIMHEZRATIUIERDHIWTZ 2
W E % hiE (predicate) & WS . B x 1T 21MFEZRTDIZ P(x), Q(x)
EWolRls 2 S.




FE 34 22=2120 5BV T, 2 1DATIZRALRD A% =2
LVWOREEZZE, 2T (IS0 EEE2 LW rED) HkER a7k
W, RICEBEHETE 2 X580 TIERV. 2D X1, 2L DGE, s
EEZLBECEZDHOD CDERBICRATE S DDHHZRD TE L HED
bH5.



i, WEEICOVWTIED SV LA LW e 2B 30T, 4H, KA L
CZABRDBDEVITEEIZESZTEBVWTH L XXXV,

IEEIXERICEE AT 2 L@ L 12 503, ihaED & % 1E 5 Bl 0 f kD
H5. ZR x BT 2R P(x) IR, 2 1IZfHa ZRA Lz ZiZ P(a) ¥
BekbdE5%a PNl svnwom, HlH20%E2EZTAD.



Bl 3.5 FEERITER ¢ BT 258 P(x) = T2? =21 I LB ROE
EERD.

. Plx) DEEZR2E5% 3 1HTH 3.
. Plx) PEEZ2E5% 3 2MHTH 3.
() 23

1 T

2

3. P(x L 725 X D78 x ldw.
4

5

L om E

. P@)BEERLZE5% ad (Bed 1) H5.
L EBETD 2 ITHRL, P(z) IZ3ETH 5.

P(x) DEY % 2F M 2, 2FD 22 =2 L R 2E B 213 V2, —V2 D 2 @l 7
51,5313, 2,4 I3ETHS. RFCINAHLDXREIEZETWETD 5.
BB, ZhooXEIIAD BIRAEDH Z) SWVWHETIUX



1. HERX 22 =2 0FEBRI 1 ETH 3.
2. HERX 22 =2 0FEHKRI 2 TH 3.
3. HRER 22 = 2 XRBEE /=720,

4. R 2?2 = 2 3FEEIREH.

5. ETOERBIITER 22 =2 D TH 3.

EWVWHZETH5.



AE 3.6 13 EHERT) BHEOT, AR To 1ZfHa ZIRALEE &
2 Pla) WEERZE5BalZ1IETHS) , T2 1FE BaZ2RALE ZIZ
Pla) BPEERZEI B alZ 1ETHE) FEINZITDH D0, HHEICR S
L, Ao T 223D T, FidD X HITEL ZehnZ0W.



AE 3.7 LoHlicBWT, 2o ) S 2HEARZEZ L L EBNIEDD Z
YICHEEY L. Y 3.15 .



D XIITHGEE P(x) ITH L, ZRDEEZRLD LR e HENS BVDOED
ZMERETD I TMEEED N TES. IBETHIREE L TROERN
THZHDE T2E) & THW) THAHH. HEERCHFATHES BRIk MEy) X
DIFZEDBRETHS (DR rd 1F) H2) OFBEC I,



FAFE 3.8 Px) 22« T 2155 7 5.

L. T2 T x 2L, Plx) PETH5) ,2Fh Bz, EXTVS
HPFAD YD a ZRALTDH, Pla) IZETHZ] WO mdEE

MERD 2 LT, P(x) 25 H 31D
MEED z 12X LT, P(x)]

ERT.

B MERED) &, HEOHARFED (MEEHE) 22 THS) ME
Bl AP LEREVDES. MEED 2 1T LT, P(x) 23D D]
255D LUK E R,

' 2TO z I LT, P(x) DD,



(AR 2 I LTH, P(x) BKYILD]

FL5. BEREZOLOIBRBEVIEZTEHIEHEZ0.
PEEECUE “for all x, P(x)” &% W& “given any z, P(x)” F& 5.
'P(x) DETH2 L2572 a3l ed 1HZHZ) v amdEz

(%2 x WL T, P(x) B D LD
'H5 x BHFAELT, Px)]

L#ET.

MOEWHE LT

[P(x) BSDND 2 3D 5]

EY 72 2 TR LT, P(x) 3D 3D



EVIEIBREWVSGET DI LBEZL.
FEEETIX “there exists z such that P(x)” & %W & “for some x, P(x)”
FrWnd.



AR 3.9 1. MEED) 13 ko 3.8.1 3RIORI TS, UK UIFAERAAH 7%
MEEDx 2L 5],
fEEICz R3],
MEED 2 2O EDEIET 3
FrLo B THONEZZEeRHS. 2o xD HEED] 1,
BRATH XD THEY I VDL B
YW EKRTHEDNS.

2. FOFBHR 3.8.2 T YL~ LWHBEERM o7 BETIELIEL

W DEYR ) S, BETHES 20 Y & TwwiniEy &
W ERIZEE L, XD 11230,



INERESE R Cx 2 5 [EY)
() H2RERENL LI, B HTEEL L, LA
V) T—72JR&

(i) ZOBICEETEFEILRE I, WO, (—IZHL 5 ]
BAETEDHEVFORNBEWEED THEYZ~conwT) , TAEbl
W~IZDOWVWTY HEWE T FEL~ZENE) EFEVWRZ 200D
TV H LW,



AE 3.10 ETlRZES1C MEEDO~IIRL T ® IH2~DBFEELTY
YHECEROEVWHLIWA WA H S L, BhiuIrh e ffioTHEME A
L2223 R0WINnE, BRE2ETEHEDVWAVAREVWAZ LRWVWAED K
V. (EBRICES KT, ZOBENSVWEILUADB DL, SELEWVST
BEZIDNEBEIEL 2 END oD T B)

ROXEZEZTHED.

ETOFHRICERBEIRT NN, v 3D 5.

ZAUIEEICEEDIE, RO 2D ICHERERTLES A 5.

l. Z2TOFAER (RERTNVNA MDD D).



BTOREZNZIUS, TRZAUCIE U Tl 7 ANA b 13D 5.
2. (BRTCOFEHEITHME) BT NANA MDD 5.

P bV ODMDRERNIRTNANL bBBH 5T, ZDOTANL MIEARFEIZH K
W7z

I MEEO~IIH LT & T2 ~DRELTY 2o TEHENTAS. (T
DOEFRE 3.11 BXUHI 3.12 2BK.)

EZN T

a. EEOEEICHLT, HBEZTIANAL EBFELT, ZDOT NS MIZ
DA TR

ZAURAAE Y LTHRICHR T TERDZAEITNLT, (Hs 7L
NA PDFELT, ZOTANA NI ZOREICEER)) L2905,



o1 0EKICR 3.

b.%%7»ﬂ4Fﬁﬁﬁbfgﬁ%@?imﬁbf,%@7wﬂ4bd%
DFANTIRIET-.
k_?hbiEIZIKE ¥ LU THRIHERTIUL THE 704 WFELT, (fE

BOFEIINUT, ZOT7IANAL MIZ OB &RE2D 5,
o2 DEKIZKR S.

DL, MEEO~ITHLTY & TH2~DHEELT 25 &, HHED
HAZEY LTIRAL (205 h, b)) BHERO S 5 IR > TLEWE
T AN, FRIECHERE TR, SBEOE TR VWEEZEL Ze2HR 5.

—AEBDHLDL



BRI SADZIBFEICOVWTHRIC XS5 Z e KRS, #Hil 211,
P(x,y) DA z, y TOWTDRETH 2 L &,

EED 2 IR LT, P(x,y) DD LD
YW XEEFEH y ITOWTORGETH 2. koT,
H5yBPRELT,AERED 2 1IN LT, Pz, y) DD ILD

WO NEIIMETDH 5.



AR 3.11 ZoREOMmER, L THEXED 1S
H25yBEELT, ({EED 2 ITHNLT, P(x,y) KD ILD)

YWVIHIDL D ELTVWS., 2D XD, BHEEWL OhEateiliEic MEED~
WHLTY, I3 ~DEFEELTY 2O THRZMEIX, £25D5h 58T
Ko TEZRS. (HRBOXEL LTHARIZHERITNUIZDEISITRZTH
%9.)



DXL MEOH Y FOEHBEATALD.



%l 3.12 ([9, p.12-13])

1. FEDOEE 2 1R LT, 22 > 023 H 2o,
(22 > 0] BERTOFER 2 ITHLTHRIILT 3. o T, ZOMEIZET
H5.

2. HBFEM x BDEELT, 22 = 20D LD,
r=V2r T2 =2ThH%. 2D 22 =2 BRI TB LS
F o P edb 1EEHS. LoT, TOMEIIETH 3.

3. TEDIEDEM v 1T LT, HEAEM y BFEELT, y? = 2 KD IL
D,
ZAUIFEINE O TEIE



MEEDEDFER 2 TR LT, (B2FEMy BFEAELT, y? = 2 DD L
D) |

LWwH k.

FIMOHE TH2EM y DEELT, y2 = PR DID) X, T2 =2
ERBEIBER y IR DL1DOHB) LWVWHIETH5.

e PEDERTH2u51F, y=Vr L THUL, y 3EKT, ¥ =z X
5. 0%F) [ B23FEByPEFELT, y? =2 BEHILD] IZRTHOIED
F 2 ITHLTE., XoTZOMEIXETH 3.

CBDIEy PEELT, EEOEOERM 2 12 LT, y? = 23D L
D,

b HEMZ O THEIFIX



(B 2FEE y BEAELT, ((EEDOEDERH 2 12 LT, y? = x DD I
D) ]

ER/SP)5)

[(EEDEDFER 2 1T LT, y? =2 BEDILD) 2 W X5 RFEK y
DD 5 |

LWwWH k.

EMoHE MEEOIEDOFER 2 1L T, y2 = K DIID) X, Iz
MEABEDEBTH-oTD P =2 ThH2], ETOEDER I
LTy =aDEDIIDl VW5,

bHAAZTARER y TS, ZOmmEIXMATH S, EE, ZD X
IBRFERH y BB oe LES. 1 ZEDERSE2S 2 =1Th3. %



722 b IEDFERENLS 2 =2ThH3. 2FDh 1 =9y? =2 25,
1#2RKBDTFE.



HFE 313 <, > IOV T. <@ Se, >EF > RCERTHZ. K¥ETIX
< > RS Z N2V,



EE 3.14 Hl 31234 6005 L£512, MEED~IINLT) & THB~
PIFELT) DIEFEANEZ S 2 NEORL ZMEICK 5.

RO~ LT, THE2~2DEFELTIDIERFZPFIC
L TUFWIF R




EH 3.15 ZH 2 BT 258 P(x) = (22 =2) 25 2 %. 28 2 OHiH
WURDZNZNDIZEZ, ] 3.5 D 1~5 DEHBZIBRZDITTHEY L.

Lz EABEZRIERTHD L .
2. e DIEDRBERITERTH DL &,
3. e EBHEeRIZERTH 2 L &.



BE 3.16 XOoMmEOEAZIERZDITTHERY . =7 LEESLFTEIZ 0
MR DdbEZBZILETS.

1. FEOEE x &, EEOFE y LT, 2 <y MDD,

2. DB o« PEFAEL T, FEOTFH y IR LT, z <y DD LD,
3. RO o I LT, H2Fy BFEL T, x > y B LD,
4. D2z &, DTy BFELT, 2 > y B DILD.



R 3.1 1. HE 316 D1 ¥ 2, Y 3.16 D 3 ¥ 4 OBRICOWVWTEE
k.
2. THE 316 D 1 ¥ 4, [HE 3.16 D 2 ¥ 3 DEfRICOVWTERY L.



3.2 XROMEOEBEZHAZOITTHER XK. Y 3.16.1 RO
DRI OVWTERE X (B 3.14 ).

1. B2y PEEL T, EREOBEE x 1TH LT, 2 <y DD LD,



[ 3.3 RomEOEGZHEAZ O THEYE &.

L FROEE 2 ISR LT, B2Fy BHFELT, v <y HD LD,
2. B2E x &, BDE2FH y PFELT, x <y DD LD,



M 3.4 XOtmEOEBZHEBZ O CTHER X.

1 EEDOBE z 2L, D2 y PHEELT, (EEOBHRE 2 1T L,
z(x +y) =0 DD LD,

2. HEBER e PEFELT, BFEOEE y 1T L, 25 HARE 2 BDFIELT,
z(z +y) =0 DD LD,



AR 3.17 LOKMETIX, BREOERE WIS TDd ,y,2 W05
XFEH o T, BB ERST LT LT, 5,k l,m d=b, BAEER
TXFELTEm,n Hh2ES. ([6] ZHK.)



4 TTHW] , TE=IE , THhol

HEONAZEZTEBPZ T 2MEICTABICROERITEHTH 5.

%



E&E 4.1 ([9, p.3))

1. Z2o0m# p, ¢ &, ZOERP—HT 2 & ZimBFAETH L Vo T,
p=gq 2EL.

2. LA E D _ODRGE P, Q ¥, ZHICY D L5 REZRALTD,
ZFOERP—HT 2 ZmEAETHI V- T, P=Q &L,




SEE 4.2 BR[0T TR 2VoTW0aa, BORELT 5 C L 2B C 5
2 LARNDT, ZOHEBETIE THERME w5 Zricds. ZofiEL
AEE D) s o 7.



pg W THB X, TpTRW, IpEkiZql, TphDq Vol
XbEmmEe b, L2»L, ZOLSRCLTHREIXZZDEFHRGEL L
Tt oD LW/ e BEXZZ DD 5.

T YFIENVERETA AR DNTVWET

EWVWHIETTVFZEXLT, RV TARDMAPHTERLS, RDIXLA
Cd, XUl DFTBTHAS. —J7, XIADFRIT

WREFELETVRL P — B ZTHHCZAET

EDHBDIENTYVRA N — FOREPRD RO TR IZBET)IAB S
el s, HENPTVRL FA—F, E560—HRFLIEZFTEA]



EWVONTD, Bbrxokhy T E5DTIEIRNLADD.
BEOMBEEEZDIBICIDE I BDNEFVEIDRDHLZW->TLES DT,
g, TEREZ, o) 2o TELNIZMEOERZIZ-EH X1
720 Lo L, i DONEE THAAATE Z S LAEMER R Z 2125 DT,
HRIMEDERZ T ZEZBHZ8I12T 5.
i lpTiwvy, TpEhidq, Tphoq ODEMSEE, @i p, ¢ DEMHEIC

JGCT, LN TERT 5.



AE 4.3 ZODXOXCEERTBIDTHS. WAFOLET TR, [FE=1T),
(o] BHTERES, ZOEMBIILUITOERTEEZZHDTH .



EE 4.4 ([9, pp.3-5]) LLFOEHP, T, Fl3ZthZhE, hzdob7.

1. Tp TRV
pMEDEE [p ThW\) 3MATHS.
pPMEDE E TpTh\) IZETHS.

D ‘ p TRV
T F
F T

(ZoFRE TpTHV) OEHEE (truth table) £\ 5 )

2. Tp F713 qu



pq DY DB—TDBEDEE IpFEiidq IETDHS.
p,qdIBDOEE TpFiidq FIABTHS.

p q | pEhiXg
T T T
T F T
F T T
F F F

(ZoR%E Tp i ¢ OEHR (truth table) &1 5))

3. rpi))’)qj



FRLAY, bbb,
pPqDYREB—APEDEE TphrDq) 3JMETHS.

p q | pnDOyq
T T T
T F F
F T F
F F F

(ZoFR%E Tproq) OEHSR (truth table) &\ 5 .)




EE 45 ZITERLE TEFR3 I, 60— THETHIUIETD
5. BeECbND TE-13) 1%, CZTERLEEK®RD 7213 THh, ¥
5 Hh—HTEF 2 WS B TIERAL.



AR 46 ZITOERIEIDEDEELRDDTIERV. TOERTIE Tp TIE
270 Ip ey R phqr, Tpd2WEq) FEZEIEZEZLZDEW
IDWRUCHE-TL B, (B TpThHRY) ® TpFEhidq ERIULEKEEE
ZABNRETEDBHD.) TOLIBDVEVWIZITBD, 2Zo5WVokiE%
PWHBE TTv] , TERZ , Tho) EWVWo2HAGETIERL -, V, A L
Wo R BZEAT AN IV. ZNODREFIZOVWTIERAIZS 2 L
W 2T WV NED R RN, D AREEEICENRTH S TR
PIRIZEROTWVERDONZED oo T LESDT, ZO#ETIX
(Z22WVoZHNEIZDOVTIE) HE D BEITIZR LR,



Bl 4.7 1. ITp TRV TRV =p
HHEHEXLZHFNWTADLL

p | pemu | porvs Taw
T| F T
F| T F

b, [TpThwv) TRhRY ¥ p ODEMBIZ—HT 5.

2. IpFERITq = TqgFEREpl
HERPEWTAS L



p q | q plqFEREp | pEhkidqg
T T |7T T T T
T F|F T T T
F T |T F T T
F F | F F F F

i) TODEMBIIp, q DEBIZEI ST T S.

bbAHA, TIEHREZHEIEZTOIRY. ITpFEhkidq X, p,gld
WD L ZRTAT, HEIFE.
AT, DLIZE. XoT, ZTOD0EMBII p,  DEHIZE ST —
T 5.

fqg 72 p1 &, g, pd IO E =



3. Ip 7=k Tg o r)) OEHE

g2 r | pERIE TgDr)

i~

T T

S I B B B B e B
S B e e e I I R S
SR R B R e I e
ST B e RS Bt S
SR RS R R




MEEICDOWTHER 4.4 LARRZ e TE 5. 2R, Plz) DEH x 12
B35, Qy) DER y 1T T 2 FETHNUL, 28« 1T 2158 TP(x) T
W] BEOER x,y T2 TP(x) 7213 Q(y)) , TP(x) 22 Q(y)J
ZEBZEMTES.

'P(x) $723 Q(y)) DHEZEEZATADS. Px) 3 Q1Y) Dz, ylld
Bl (ar b LES) #RALEYE (Pa) 27213 Qb)) 1 Pla) £\ 5
B Q) twormdEZE (%7213 TORVWTHELNIMEL L EZS. P(x),
Qy) 13BFEL DT, P(a), Q(b) DELHEED, Pla) £7213 Qb)) DER
BER 442 DEHRICLEDVoTEES. 2% TP(x) £7213 Q(y)) &
SNEIL, Bz, y TEZRATIUIEBRDIEELSDTHRETH 5.

B TEEDO~IIN LTy & THE2~DFELT) Z20l) % Lamd@D ik



BOFESThb,
B 2 I/ LT, % y BEEELT, Plz) £721% Q(y)
THB LD
EED ¢ M LT, P(z) $7=1% Q(x)

YWo e EIZGETHS. (—OHDODDIEDHE D BRI D S mETIERL
D) INHDNER

EED 1T LT, M2 yBFEELT, P(r)) £ Q(y)d

ThHdEeh



MEED z TN LT, P(x)) 7% Q(x)

PV XEEEMRLUTLE SARENED D 2155, ZOMBRTIEIHEIIILL T
HEEOTTELZ2IZT 5. EiLodDld, ELLIEX, 3B AA (5imdfls
Firbbnd ki)

FEED 2 ITHLT, 2 y BFELT, TP(x) £ Q(y).
EED z TN LT, TP(x) £721% Q(x).

ThHb.



B 4.8 TEOFE 21 LT, 22 >0 F=k x> 0.
T EERBLTZ. 24002 EF 322 >0TH2. =00 EFz>0Th
2. WFRICLTD 22 >0F72x>0) BPEDID. Ko TZOMEIXE
TH5.

(ZDXS BmEEHT 2, 22 200D 22 <0) oz =0>0 &
WODDRELREFTHL. ZHIOVWTIEIREITEZ 5.)



mE 4.9 XOmEOEMEEET.

1. p 7% Tp TRV .
2. p D IpThuv .
3. MpF7idqr 2o TpFhidri .



EE 4.10 ROGEOEBZERZDOITTHEY L. 7272 ULEESHFBIZ 0
UTDbDbEZ 25525, (BERGHEHE 3.16 DfRZH->TIW.)

1.

1+1=2%F7F1+1=3.

2.1+1=2%7%&F1+2=3.

EEOE &, TEOFR y I LT, o<yl £72& TH2HH
L, DBEMy DFEELT, 2 <yl .

'® BB PFELT, FEDOFH y LT, z<y) 22 EED
Bz 1L T, D2Fa8y PEELT, 2 <yl .

MEEDOBEE 2 1T LT, B2y BDFEL T, 2 <yl TRW.
EEDEE z 1T L T, H2EHy BFAELT, Ta <y TRV .



7. TEOER &, TEOTF Ry ITHLT, o<y Fhidae >yl .



5 TIZsid]

p, q WIETHL X, Iphbldq) VOB FELmEERS. DX
X, 550 L L wo e, p2E &%biq?bﬁj EWVWHIZETHD. T
DWW, Hiffio TE7213) MR, ZEOHAEL LT bR % LiRile4E
CAZeDDH5.

MAEEWVWIDPOIIZEBIHETEXREITTHS. pbgdbETHD L I3,
T AEABIE g bE BETHS. p AHET ¢ METHS L 221, [p HH
Bl qdbE] IATHE. TEpanss TpPELRLIX ¢ E] WV
XDEBITESEZEZ XL WEEA S 5.



RESADBEINL « FAVL BEWEBRERS, RATHH>TRBTY
77—

WO RBDEERZ, ZOFHIIFL 2XREZ0ED -

WO EBEZDLILITRDLZDEDN, bivbiuk, mifEp,q DNFICE ST,
ZFOEMBIETIHELT Tp ol q) tWV0H mEOEMRZIHEE LV, HA
FED 2513 ODFEFREEMPELZ2D0DLARKRVDT, 2ZTE - W
HSRLEERMS ZizT 5.



EE 5.1 ([0, p.b]) mdp, gL, Tp—q (FEEIZIX TpioiX
q) i) LVHOMEDEMERD LD ICERTS.

pPET¢B™MMBDE X p—ql 3BTHS.

ZRLNDEER Tp = q) ZETH 3.

p 49 | pP—4q
T T T
T F F
F T T
FF T

(ZoXZ Tp— ¢ OEME (truth table) £\ 5 .)




CDEEDIG pPMBOEGE Tp—q) X (¢ DEBITEILT) ETHS. T7&
DB, HEORBEDOBEIZEL VWS OPBEFEDRRTHS. (ZOEEEH
2%, A X=VF BHEO—HIH [0, p.5s HIE] 1ICH 3. HORBDOSED ZD
BERTCEIRDBDTHE. KO ZFEL20EI b LT,
REPEE S > TWVENEI VI, BEE>TWhW\WeEZX3.)



BE FHE0r A o3 OERICIT, MISERBIZ W,
pDbgdbETHIEEE, p—q3E, pDHPET ¢gHPBTH B =123,
p = ql3BTHHEIITp = g DEBEZEDD EWVD Z X, FTORDOENS
XDWFCT D F20NB32WS T ThHD,
p q|p—ygq
T
F

SR ES

T
T
F
F

— DEHRL LTIRHATEZSROERD 4D «, 1,1, DOTHhEWVS Z &



272 5.

p q |pxq || pTq|piqg|peq
T T| T T T T
T F| F F F F
F T| T F T F
F F| T T F F

RKPoITSOP2E5, (ptq)=q, (peq) =(p 2D q) TH%. p—q
DEMD g (phDq) DEME =T 2LV DIE»RDEMKDD ST
HHI. HAEIDFIx & T THED, 1OHIEp & qIZOWTHIR, 205,
(p1q) = (qtp) THS. D2FED piqip > qDERE L TEHHTS L, p—¢q



Y q— pamHEEE VWS Z2ICRoTLES. Thdb i ETVTH
59, £V DT THREEREUT prqg LRV,

COHEBRTIXEALLDP o7 ptqlEpe g0 p & ¢ FrEhh,
G X125 ([0, p.6)).



EIE 5.2 ([9,p.17]) @@ 'p—q), TpTRWY, £kidq), g TRV =
TRV B TRERETDH 5.
fq Tl = p TRV %2, Tp— q) OIE (contraposition) &5




At EHEZHENTAS L

P q | TR pTRW | p—=q || pTRWY, ¥Xkidq || ¢ TRV — p TRV
T T F F T T T
T F T F F F F
F T F T T T T
F F T T T T T

72D p, g DEMBITEST, THhH 3 D0OMEDEMI—ET 5.

HIIRE) B



p q | pTRERW [ p—q | pTiRW, £kidq
T T F T T
T F F F F
F T T T T
F F T T T

X, Tp—=ql = TpThw, 723 q) .



IhzffioT

fq THW — p TRV =T(qg THRWY) TRWY, £/ (p THRWV)]
=g 7213 (p THW))
= Ip TRV, 713 ¢
=Ip—ql.

7272 ULBl 4.7.1, 2 ZHWT.



AR 5.3 [EH (theorem)] i, ETH 3 Z kGt I Nz (BEH)) fnid.
BEZFPMRTIE, ETHL I eitHEI N mEDS b, RELRDDE TE
My, EHIDEKRETRVBD%Z lan@ (proposition)) , EFERfnE % Gl
T2HDIES HDE THE (lemma)) , EFRHEP ORI P2 D% |
% (corollary)] WS ZeMNEW. KB, 22TV @) 13ER 3.1 TW
S L IFE o TWVWD Z LICHER. COMETIE Mand) 130EXK 3.1 OFKRT
DAfES .




“C$ﬁbb\ﬂia§7a?1’lf%> RS, L7b)L N AARFETHmORRIIE, 25
c\-{EEJEm'\Z))M\gT % % .



Bl 5.4 =%, BEERTZRETS. 2O ERZ, 28 ¢ [T 57455 T
5.

l.x>2—>x2>0.
2.2>0— x> 2.



B 5.4.1,2 13BFERZDOT, TOFEFTEEBIIHETERWVEIITHS. L
P, 2o ZHARETHD

iLx>2%k%61Fz>0.
. 2 >07%2613z > 2.

ERD, HEORELE LIEE, D dMae ) BERPHETE S, OF himdED
EXOTHB. 505 A,

Bl 5.4.1,2 1ZE 2 BT 2BEERDT, 2 IMEEZ VNS LEBREE 5.
Tz, 2ol MEED 2 iZ0 LTy H5WE TH2 a2 BFELT) 2DOF5
CEIZR S, 2 IZFEB a ZRALTHRTALS. a OHEPHIZIST T, &
fa>2—a>0], Ta>0—=a>2] ODEMBIIROEIZKS.



a O HiH a>2 a>0]la>2—>a>0]|a>0—>a>2
a<0 F F T T
O<a<?2 F T T F
a > 2 T T T T
L7z oT

l.z>2—x2>0.
aMEABRFEETH->Tda>2—=a>0FETDHS. I hbb, il
FTEOFEH 2 ITNLT, 2>2—=2>0
MDETHS. bBAA
HEFEE e PFELT, 2>2—2>0



HbHEHTH 5.
(BEOXS>2t#E, DD, 1H% a2 BEELT, Plx) > Qx)) &
Wo e, X LT DAEAT, $3fbIs Z idiwn.)
2.2>0—=x > 2.
alZEoT, EOBEBROGEDDH L. ZOHE, il
TEOEB 2N LT, 2>2—2>0
MBS THY, i
HEEHR 2P FELTC, 2 >2—2>0
XETH 5.

5% D, HABTE,NS LR, il 13, (BEETIER ) 2heh



i FEDOFEHR 2 TN LT, z2>2—=2>0
i, FEOFEH 2 IINLT, 2 >2—2>0

VI METH L LN 500 HEATH%.
TR BIE IRT S 25V S IR, BEANmRBICIRS S, HAGE (fho S5k
HELOLZSREBAVETH) L LTHIKHRRDBDTHAS. flzid

BOER 022470 51X, WRER A TS
Y5O (EBIEE B ) BRI,

BHEIRL O SRt o T, MkER A TS



PeEZLZ2ODPEBETHAS. WO DT



g

& 5.5 P(z), Q) »z BT 255 THs L &
P(z) 72 51X Q(x)

EWVWIH X, ZL OGS (FicZhddm@ e LTiRsNTwd & Zi2id) ik
BT L,

BDz ICRLT, P(x) — Q(x)
EWVIMEDIETHD.

-
—

HAGEY L THRIZHEDIX, 720 Tn

IV EKRIZHRDZDT, TOXDE
KEAEST A2 EHEDRVEEID, COXDBEEEZD L XL, 2D
BENEBITKR 5.



AR 5.6 MITEOEH 21 THLT, P) - Q@) WO mEDEMBEY
FARZICE, ETRo72E5118, B v CE o ZRALTHEON S
'Pla) = Qa)) DEBEFARZ L WS FHEELDZ2DTH LD, Hil-kils
a ZBATEEHAICLL oD TEDT, TRNETIIP->TWLSIZ e
ZEDEEM[MS 2B,

7 TP(a) - Q(a)) &, P(a) 2D & FIZEARDT, Pla) HED L &7
FEZHZEV. TRDBE, Pla) PED L 20D Q(a) DEMBEFANIUL L.

(Zo2WVoZeZeE 0], [6] REWRHI D TEIZENTDHS.)



B 5.7 EEOFER 2 1L T, 22 >0 F kx> 0.
Bl 48 TRZLSWZ, ZOMBEIXETHS. ZIZTE, CUHETHSL L%
EH 5.2 2o TRLTALS. EH 5.2 &b, ZomElk

TEOFER 2 LT, 2220 —=2>0

LB FETH 506, TNHRETH S Z e ZnEid L.
T EFBE TS 22408 T2, 2 =0205,2>0ThHb. LoTH.



BE 5.8 [((p—q) »2p) = q ODEHERELE.



EE 5.9 XOmEOEMEERAZ DT THELE K. 7272 LERSFEIZ 0 XL
TOLDHBEZLIL LT .

1.1+41=2—-1+1=3.
2.1+41=3—-1+1=4.
3. EEDEE x &, FEOFTH y 1IN L T, e <y—x<y.
4. EROBY v &, EROH R y TN LT, 2 <y—x<y.



6 £5
E&E 6.1 ([9, p.28])

. MEADEZEONRTHEMEDEZ-ZD LD DDEED ZHES (set) & &
RESIEE A B, S, TR KUFETEL. |

2. S EREALTILE S EMRT2HADObD% S OILE -3 HE

(element) &5 .

e s WSDITETHZZ%R, 2 SIETZ), S caEh

521, S8 FrwoT,zecSFERES>x ET.




e s S DILTHRWVWI %, Izl dSITEEZV, Tzl 3 SITEE
vy, 1SFezdFEhv) FrwvoT o g S FRIFSFx
LRT.



E#E 6.2 ([0, pp.28-30]) A, BEHEHLT 5.

1. ADEEDITL 2 W LT, 2 € BThHd%, Al BOHEDES
(subset) THZEWVWoT, ACB¥/ZIEIBDALRT.

WWr 258, ACB X, ADTRIEETBDILTHD VWS Z L.
F/, 20X TAWZ BIZEENS, ' BIEAZEL Fwnwo.,
2. ACBH»PBCATH»2E £EALESBIEFELLEWVWST,

A=Br#EL.
WWHhRBE, BREACREREBEPFELVWER, AIZEENELE B
CEENBTILEDFEoRKFLTHE VWS T L.




ZEE 6.3 EX 6211200V T, BRKEFLIFEHLEIED ZLFREE X &
EHIVHPICACATHBZ(ADEREDITL 2 W LT, 2 € ATH3).

A B OERELETHY, 2D A£LBTHBL %, Ald BOEMIES
(proper subset) £ W95 . EBRHFETDRET L, MET I MEDONSLT LD
KNI R DRI T2 B .

Al BOEOES | Alx BOESRDES
R ACB ACB
Bt ACB ACB




EE 6.4 EFE6.1.2, EFE62.11XBWVWT 18, [§FEh3) WS 5H
o/, €352 C,DRERIMETH 205, BEROBZNLDOHZ L &
Wik TEC) , &8s BELRVER IV,



E&E 6.5 (EA0EL. [9, pp.28-29))

1.

PWZATE

MER (extensional) Gl

LEDTLERTHNIZEL, 2z il {} T 3%,

. {1,2,3,4,5}

TLOSEIRE B 2358, 2 WIEERIET D 2 T2HEHRRVGES, 4
e rBZNDEINUL ... 2.

fl. {1,2,3,...,10000} (10000 L RO BARB KO R ITER)

BROZATE

. AL (intensional) FEik

FRDPO&EE BT EORKYE LTRERETHIE Plo) 228
T BREL TS, Po) PELEDESRRTO z 1 bR BES



{z| P(x)} &7,

ZR x D@D DHLZEE U CHIRENTWE 2 &, P(x) BEERD
EOBETDz (ELxecU) 2ok 2%a8% {reU | Plx)} &K
ER

Bl. {neN |n< 10000} (10000 U R0 ERMAEKD 75 HEE)



B 6.6 ([9, p.31 (3)]) EFE 2.1 IRDERICEKILENS.

N={1,2,3,...} = {n ‘ n 02}1@%%&}
Z={0,£1,£2,...} = {n | n 13%%}

@Z{T‘r&iﬁ@ﬁ}:{%‘m,nEZ?ﬁ)On;&O}



Bl 6.7 £EL LTUNIZEREZNFL L.

1. {1,2,3} ={2,3,1} = {3,1,2} = {1,3,2} = {3,2,1} = {2,1, 3}
2. {1,1,2} = {1,2}

3. {1,2,3,...,10000} = {n € N | n < 10000}

4. {z | 2 i e NDPHFELT, 2= (1) t&3}={1,-1}

5. {z € C|a? = -1} = {£V/-1}



AE 6.8 1. AMERIEEEICB VT, il 6.7.2 DEAD X512, ALtE
B EENTS, ZHUE, ZOTEBIDEEDITLE VWS T2 W T
WBRETROT, —ERTENDOLRELIETHS. shlPeRI LKL
RBETHOT, HE@E DI BREBEHII LR,

2. il 6.7.4 W%, Fil {(—-1)" | i e N} £EL. S iczebd
B ZDEIREEDMHES.



Bl 6.751ICBVTCERICEZRZLDD {zeR |22 =-1} 28X 2. 2? =
—1 27223 £S5 RFERIZVDOT, 20 “UEE7 ITIITTAV OB RV, ZD X
SHRDBDBEBEEZ D LA K.



E#& 6.9 (% A9, p3l]) EERITZ2DDP—D2bRVEDIEELEZXS.
ZDH %jﬁ%m (empty set) W\, ) ¥ RTF.

E Ee@ BSHL, 0cCcSeEZSE FAEADER (6.2.1) » 5
D CSeRhdDEN, ZZOVWTIIERIHOR 129 22Oz . HH, 20
EOHRT2EZTEN)

N




BE 6.10 DINCEF2EEDH B, ¥ ERDFEL VD, EAEHLDER
DEREDPEFANL.
Si={1|neN}
So={zeR|0<x<1}

Sy ={reQ|0<z<1}
Sy={xe€Z|0<x<1}
5’5:{x€R‘m2:1}
56:{$€N‘x2:1}
S7:{£UER‘£U2:%7ZPO:U>O}
ng{xER‘x2:i7bl’)x>0}
ng{$€@‘$2:%7530x>0}






HmE 6.11 INCET 2 REGZ/MENFLIETRE.

1. {1 |neNH»>Dn<10}
2. {z €Q|0<z<100 »> /z € N}
3. {zeR|z?€Z »D |z] < 3}



7 HERD MRS
EE 7.1 ([0, pp.32-33])) S, T 2EALT 5.
1. £#E5SNT %
SNT={z|zeSh»D>zeT}

YERL, S T OHL@EHRY (intersection) £72138 b D & kX
2. BRESUT %

SUT:{x‘xESifdixET}



CERL, S & T OMES (union) T30 e KA.




fiE 7.2 A B,A1,A2,B1,By ZHRELTE. 2D ZRDMD ILD.

1. AN B C A.
2. AC AUB.
3. AC By 2> AC By i251%, AC BN Bs.
4. Ay C B»D Ay C B 51X, AiU Ay C B.



AERH. WIENBERLSHO N, 4 2D LU TEICHALTA 5.
Ay Cc B»D A, C B THDERET 5.
x €A UA 8T 5. BEELD, 2 c A i c A, TH 3.

(i) z€ A DL X,
REELD Ay C BRDT, 2z € BTH5.
(i) 2 € Ay DL %,
REXID ApC B72DT, 2 € BThH5?.

WINDEEbre B3, ko TA UA, C BTh5.



% 7.3 1. AC B%&5I3,
(i) AnB = A.
(il) AUB = B,
2. A; C B; (1=1,2) 725613,
(i) AyNAy C B1NBs.
(ii) A1 U Ay C By U Bs.



AR, ERDPHIZFEALHOLTH 53, M 7.2 2o TAAAL & 5.

1. (i) W& 721&D, ANBCATH3.
—7J7, EEEID ACATHY, $/REID AC BE»S, f
723X D, ACANBT®5.
FoT, (BREDNFELWVWILDEFK 622 KD) ANB=A.

2. (i) I 721 &b, AiNAy C A THY, RELD Ay C B, TH?
Mo, AyNAy C By TH5. FARRICLT A NA, C By THBZ
bbb, Lo T, fiiid 7.2.3 &Y, A1 N Ay C By N Bas.



IHLIE, TNDDHEFITE QITHHELIFS.



BE 7.4 DIEEDVHORGDEHTERE TR >TWVWE I L ERTER, XV
(Venn diagram) (&, GEBHZE X 270 OMlIFE L LTLIXLITERTE D
205, XU 7%2EHL Z & TIEEERICIE R SRR,

o NUMESELEL ZEPHRRVWESDH B,
A= {1,2},B = {{1,2},1},C = {1,2,3} OBFERT LM%
EZTAHK.
— ZEEBIEHIRFII I
e THZH RNRUMEZEMITELZDITWE, BEEATVWLIESD
UEBEFREEMICEEITILERDH L. fHlIX, A = Q,
B = {r+sv2|rseQ}, C = {r+sV/3|rnseQ} ok¥*%



RIRVHZENTAXL.



EE 7.5 RORADHILT 5.

1. (ZH5RAN)



3. (7 BLizAl)



AERA. 1, 20, B c BB XA H Cc FllERT Ik hitHT 3 2
HHEKZD, WITNOEEIDHALLTH S . HlZIE2 DO 2DDERII,

M e %
{z|zeAm»DzeB D xeC}

TH5. (BEX (phrD2q) or) =Tpho(qghror)) THEILE:

ffoTWnd.)
DEEAIZRE 5.

e AN(BUCO)=(ANB)U(ANCQC)
(a) AN(BUC)C (ANB)U(ANC)THadZL.
re AN(BUQC) 9%, EFXED, 2 € AD»D Iz e BEkZ



reC] THb.
i) re Bt %.

r€EADPDr e BTH50b,x€ ANB C (ANB)U(ANC).
(i) ze C DL =E.

x € ADPDreCTHE06, 0 ANC C (ANB)U(ANC).
WINOHED € (ANB)U(ANC) 45, £-TAN(BUC) C
(ANB)U(ANC)TH5.

(b) (ANB)U(ANC)CAN(BUC) ThsZt.
BCBUCT®%»5, ANBCAN(BUC).
[Fkkic, CC BUC TH5056, ANCCAN(BUCQ).
FoT(ANB)UANC)C An(BUCO).



« AU(BNC)=(AUB)N(AUC)
SRLIZ 2 {S 2,

(AUB)N(AUC) = ((AUB)NA)U ((AUuB)NC)
=AU ((AUB)NC)
=AU ((ANnC)u(BNQO))
= (AU(ANC))u(BNC)
=AU ((BnNnO).

o 3ODDERE, U OoDDEREMHOTEIRT LD, bEBA
AHETH 5.
(a) AU(BNC)C (AUB)N(AUC) TH2Z .



BNCCBT»®»%h»6, AUBNC)C AUB.
[k, BNC CcCThdrs, AUBNC)C AuC.
L7dioT, AU(BNC)C (AUB)N(AUC).

(b) (AUB)N(AUC) CAU(BNC)THBZ L.

re€ (AUB)N(AUC) & T5. ERED, € AUBD»Dxz e AUC
ThH5.

i) zre ADt .
re ACAU(BNO).

(i) 2 ADL %,
r€AUB, 3bbarc AEREZxc e BT®20, ¢ AR
DT, x€B. ¥, 2€¢ AUC, IhbbrecAFkiFzecC



THBED, 2 & ABDT, zeC.
oTC,eeBr2rxeCtih,xe BNC CAU(BNCO).
WINOHED, v € AUBNC) 725, o T (AUB)N(AUC) C
AU(BNO).
o 570D DEXE, §4 DFRZE->TRT.
Bl 4.7.3 &, #HE 4.91CkD, TpEhiF(¢ror)) & H(pEkiFq) P



D (p F£id r)) EEREFEHETH 2. Lo T,

AuBNC)={z|zcAFkiFzeBnC}
={z|zcAFEF (zeBrDrel)}
={z|(zrcAfREreB) D (reA FhiFrel)
={z|z€ AUBD»Dzec AUC}
=(AUuB)N(AUB).



AR 7.6 HEIEHID NI 0D DFERD 370D DEEHDEY: (b) DBEET
IZDOWT.

l.2€e ADLEL, 2 d ADEZTLITGEERTTZ L. ZHIERD XS 7%
EZAHCEBHDTH 3.
CZCmRLZEDPo7DEre AU(BNC)), 2%b, Toe AFERIZ
xr€BNCJ 2WHZLeThHs. ZHUL, 2 € ADL FIZIFHAMD T -
TWVW5. MEX s ADEZEEIDEVWSI L TDHS.
lx e A%7l3x e BNC) % @HFEMER) Te A—2e€ BNCy I
BEZ 200D T0d LAKRY.

2.2 € AUBWRIFEHL T, 2 € ADL XY, 2 € BOLELIIHENT



ETHLVHIHEDDZH, THIEFIRE LR TVOTHEENILETH
5. € ADHEFELREEN, x € BOBEIZ, 2 € AUC WD
FEro r e CldtmH R W, ZZ2ThH s~ rcArxecCt
BT T 2T 50EDNDH 5.

rEeA

R {xeA
rxed



AR 77T HEEHOV o0 0%ERG, BHEEZM > TURT 22K 3.
OB, Tpo (¢ EREr)) & TphDq) £721& (p 220 r)) 2P
ETH 2L 2ErD2 I3,



BE 7.8 1. i/ 7.2.3 R4,
2. & 7.3.2.(1) &, i@ 7.2 ZEDIRE.
3. % 7.3.2.(1) &, i@ 7.2 2o TURE.
4. EFH 7.5 OEEAO 0D DERE, 57200 DFXEHVTURE.



8 &S

& 8.1 ([9, p.34]) 1. ZEBZATCVWAERENET, DBV D2DEEI N
ERE X OMNEETHL5E6, X 2Z0ERICBI2EEBES
(universal set) & 5 WITFRAEEESE V5.

2. SCcXonex £E5 5%

SC={zeX|z¢gS)

CERL, S OIS (complementary set) £\ 5.




I 8.2 ([9,p35]) X 2EEESLL, S, TCX 33 DL ZXDK
AVACI-S

1. SNSc =0, SUS®=X.
2. (89)°=8S.
3. =X, X°=1.
4. SCT & SO Te.
eI S=T & 5°c=T¢.
. SNT=0eScT < S8“DT.

ot



6. (de Morgan (N - €4 V) OIEAN)

(SNT)*=5°UT®
(SUT) =85°NT°



AR 8.3 idE X AU EINEETH 2 e %2KRT. I hbb, £l
O N TEEIBERD LS, AR L TEEABED LD, 2S5 k.



ZERH. 1~4 IZERICE > Tl DIUI DL 5.

5. 1) SNT =032 CotZ

S=5NX
=SN(TuT?)
=(SNTYU(SNTe)
=QU(SNTe)
=SNT°cCT".

i) SCT 33 ZorESNTCTNT=0WzxSNT = 0.
6. o (SNT)"=8°UT*
i) (SNT)"Cc S UT*“ThHsZt.



(SNT)NS)NT = (SNT)°N(SNT) = P WwZ (SNT)°NS C
T¢. L7ehioT

(SNTY=(SNT)*NX
=(SNT)°N(S°US)
=({(SNT)*NSHU((SNT)*NS)

Cc ScuTe.

(B2 LUVBLRBL,

re(SNT), ThbbaegdSNT &3 5.

mLeWnwZ lZee SCUTe, I hbb,xe S EhilZeeTe
THHEWVWHIZLTHS.



T € S¢ DEEF XN,
r g SCDBEEREZD. ZOE e STHS™. dbLaeT
3, 2eSNT 2HR>TLEWVMREIIKRTS. £oT
r ¢ T, ThbbareT THb™.)
(i) SCUTC C (SNT) THBZ L.

SOSNTWwz S¢cC (SNT)e. FHERIC, TD>SNT WX
T C(SNT)¢. XoTSUTeC(SNT)e.

o FID (KD EHR) Tk

BIAHED (SNT)°NSE C SCIFIGELTWS.
“oghze(SNT)*NS.
*$o%bh (SNT)*NSCTe.



HIER HE50VIFEKREZE 2L, T(phDq) TRV & I(pTH
W) F720E (¢ TRV IEEREEETH S, o T

SNT)={zeX|zgSNT}
={zeX|zeSNT THWV}
={zeX|(zeS»Dorel) THWV}
={zeX|(zeSTRV) £/ (z T TRV}
:{xeX‘x§ZSi7’:0ix€T}
={reX|zeS FhiFzeT}
= S°uTe.

e (SUT) =8°NTe°



OO DEAREFRKITRLTD WD, O 2DDFEXZMZIE
(SeNTe) = (S)°U(T)*=SUT. £oT(SUT)" =85°NTe.

O



& 84 ([9,p34]) A BzH G5 £5A-B*%
A—B:{x‘xGAi))OxQB}

CTERL AL BOEES (set difference) WS . ZREEZ A\ B t#EHL Z
L EANY
(ADBYBERELTOARWI L ICHEEE X))




HBESS X BYEEALL, S TCX T3 Z0xES—T=SNT°T
H3. 2RI, 5¢=X-S5Th3.



AR, EEREL D HE S,



HE 8.6 X EEESLL, ABCCX T3 ZDLERERE.

1. AcBUC & AnBecC.
2. AUB=X & A°C B AD B-.



9 EfR

E# 9.1 (9, p.36]) 1. X, Y 2B ThVWEELT3. X D&txre X
FONFINLTY e 720 o0nZE 202 X 26 Y
DE (map) WS, HHAl f 23 X oY NODE{RTHD L X,

f: X =Y

rET. X LY v EEEHIBEL 5 5.
2. [ X 5 Y ZEBBRETE. fI2Eh, ze X DPyeY IIMNLELTWS
X, flRaezyllETe0W, fromy bRT. R, [ 2y



Hiex yZ f(x) EL.
3. ,g: X =2 Y ZHERELTS EEDx e X ITXL, f(zr) =9g(x) TDH2
PE fFglEFELLVEWVWLST, f=g 2EL.



g

£ 9.2 1. - 2= ZREILAWVWZ &.

2. B TBIEL 2RV, Y =R, C REDBED AR L FERZ
EbHDEN, ZOEETIE (DR L HEHHOMIIR) BiReFERZ L.
3. WHEDETIIEK T f(v) FELD, ZALANTIE f 205 551C (v)

ZOFTIEL. f(x) LWVWIDIE 2D 2 ITHIET2Y OFTTH 5.
EoT f(z): X - Y &IZEDLRL.



BE Y Zr2HERABLTS BREPLY NOBRIZLLEVEEOREET S (& F
Z5). 2RI, BEEDOLEEENIEMD (VD) FETE. (X £0
THDHLZE, X DOZEREENDOFRIIFELZV.)



H9.3 S=1{01,2},T=1{01} 53

1. f:8——=T
O——0
1——1
2H—1

2. g: T ——= S8
0F——0
l——1



3. h:T——=T
O———20
1——1

4. W:T =T % N (x)=a2> TED 3.

h'(0)

02
h'(1) =12

Zh6 h=h.



EE 9.4 ([9,p37) X ZHEA, SCX 2HnEELT 5.

1. B f: X — X 2MEFEER (identity map) TH 2 &iX, EFED x € X
WXLT, fa) = RHIDZ k. X OEFEEZRZ idxy £72131d T
xRT.

2. B f: S — X PEEEM (inclusion map) TH 2 &I, (EFED s S
WXLT, f(s)=s (FldsZ X DILEATWVWD) DK DIDZ L.
(W3, S = X 0¥ XFAEEHR L IR




Bl9s5 BlO3Dg:T—SEEETERTHD, h: T =T 1ZT OEFERT
5.



E#&E 9.6 ([0,p37) X, Y, Z%2%E, f X =Y, q:Y = Z%25HBr55%.
ZOrZ, xe X ITMNLT, g(f(z) € ZZNMLXEEEH%E f L g DENKE
& (composite map) £ WoT, go f TET. TRHB (go f)(x) = g(f(x))
TH5.

gof:X A

x—g(f(z))

amE Bz
gof:XLY&Z

YRRTEHZIEHDS.



EE 9.7 S=1{0,1,2}, T={0,1} 2L, 5% f, g, h 1%, fl 93 DdDL
5.

l.gof, fogldZNZENED K S BREBRD?
2. SHo T ANOEREETET L.



9.1 f: X oY 2EHBr32. ZDLE foidy = f,idy o f = f 3D
D,



10 E&, 254, 2EH

E&E 10.1 ([9, p.36]) B f: X — Y H2HG} (injection, injective map) T
»H5.
< EED 1,20 € X ITN LT, 21 # 22 — f(21) # f(22).
WEEZ UL, B f: X - Y PEHTHELZ L,
MEED x1,20 € X ITNLT, f(x1) = f(22) = 21 = 22

CIREMETH 2 2005, THhHLDHMEVRT VI EAZ W,




I= 10.2 Aé:)fB X, K A%GIH B TERTAILEEKT 5.



AE 10.3 HHEERD X DITERET APV 5.

MEED x1,20 € X T LT, 21 =22 — f(x1) = f(a2).]

LoL, 2 f BDEBRTHIIBITRDILDZETH D, [AOHFIC D
o TWRWI L IZHEEY K.



5l 10.4 1. EEEBRIIHESTH 3.
2. EEMRIIHESGTH 3.



%l 10.5 1. f(z) =2 THEZONBZEH f: R — RIFHEH TR,
B f(1) = f(=1) Eds.

2. glx) = 22 THRAOND2ER g: Ry —» RIFHEHTHS. 2L
RZQI:{$ER|ZE‘ZO}.

HHEz,20 € Rog 8T 5. g(xr) = g(z2) £T5 8,0 = g(x1) —
g(z2) = 22 — 23 = (11 — @2)(T1 + T2) WX 71 — 13 = 0 F/2F
21422 =0. 5, 21,29 > 02DT, 21422 =027225DFx1 =29 =0
DEEDA. FoT (WITNDEHED) 1 = zo.



3. hR——R
T —s 3

HHTH 5.

HE: 2,70 ER ETB. 01 # 20 251X, 71 < 20 T2 21 > 29
Ths. h ZHEFAEMTHZ2DT, ZOL E h(zy) < hlzg) 21X
h(z1) > h(xz) TH D, & IZ h(xy) # h(ze) TH 5.

& BT

x1,09 € R&3T5. h(zy) = h(zz) €358 0= h(x1) — h(xs) =

23— 13 = (v1 — 12) (23 + 2170 + 23) DD 17 = 25C.

*6 2—{—:101332 —{—.1‘2 =0R23DE 21 =20 =0DLEITH3.



5 10.6 1. 5] 9.3 ® f IFHHCTRW.
Bl f(1) = f(2) Ehb.
2. # 9.3 D g IZHETH 3.
HH :g(0) #g(1) b,
3. #1 9.3 D h IZHEITH 5.
FRHT © h(0) £ h(1) 7200 5.



EE 10.7 ([9, p.36]) BAZR f: X — Y 2325 (surjection, surjective map)

Ths.

(ﬁ&‘%ﬁﬂ) yeYIZXNLT, % e X BFEELT, y= f(x).



B

1. [HEEBEHRIIEHTH 3.
DEREDUEEBIIEH TRV,



%l 10.9 1. f(z) =2 THEZOGNBZER f: R - RIFERH TR,
HE  TEDz e RIIXL, f(2) =22 >0 THB I LITHEET 3.
—1 <0725, f(x) =-14%2L5% 2 € RIFFELR.
2. f(x) = 22 THERZOLNZEH] f: R - Ry 3E&FTHS. 727 L
R>o:={z e R |z > 0}.
BB ERDy e R CHL, 2= yBL, z €c RTHD,
flz) =2 =y.



# 10.10 S =1{0,1,2,3} &3 5%. XROER fIXHE D, 25,

f:8§——S8
0——0
1——0
2——2
3——3
HHTu,
M f(0)=f(1) 7226,
TR,

B f(z) =122 E5% € SHFELRVDS.



EIE 10.11 ([9,p39)Z2M) XY, Z %288, [ X —>Y,9:Y > Z 2B/
3%, TDEERMPMLT 5.

1. go f DHEHNLZOIX f SEHNTH 5.
2. go f MEFLLIT g DERNTH 5.



AlERA . L zy,20 € X 5%, f(x1) = f(x2) BBl 21 =22 THDZ L
ZIRE D .
(g0 f)(@1) =g (f(z1)) =g (f(22)) = (g0 f)(z2)

ThHd. IRELD, go fIFHEHE DT 21 = x5.

202672835, D5y YDPFELT2z=9(y) £7R2IEZRED.
REED, go fIFEHFRDOT, B2 e X BEIELT, (go f)(z) =2
EhB. . y=f(x)eY B,

9(y) =g (f(z)) =(go f)(z) ==



EE 10.12 Ef f: X - Y 2HS (bijection, bijective map) TH 5.
e f eI OB THS.




EIHE 10.13 ([9,p.37]) [ X =Y ZEHHE TS, ZOL TR LD,

| EEO y e Y ICHL, y= f(z) 2553 2 € X BFFD L OMHET 5.
2. ByeY I, y=f(x) £33 L5% e X ZXIEEEE I TH
BY - X BWEES. COFH{E [~ tELEDFTED

r=f"y) & flz)=y
MDD, TOEMR F71: Y = X ITOWTRHBAD LD,

flof=idx, fof '=idy.



EF& 1014 [ X - Y 22HHrT5. Zor % EMH 10.13.2 DEH
7Y - X % f OE (inverse map) £\ 5.




EFR 10.13 DFERA. l.ycY &35,
FERHTH B D0, y= flo) L7553z e X BT 3.
e XD f(o)=y A f(o)=y=f(x) &b, fIZHEHZ
DT,z =2 Thb. XoTZDEI R 2 E7=F0ED.
2. (i) flof=idx.
reX 35 (flof)(z) =z ZRBRLV. y=f(z) &BL
oL OEDHT LD, T y) =2 ko T

z=f"y) =F(f(2) = (o fl).

(AL VWX, $DHLLTH 5.
EE, [ f(x) BESEDPEVWD L, f T f(x) ITES (1272



OLDOD) TLeRDI=DE o7z, x % fTEIT L f(r) R5DT
P @) =)

(i) foft=idy.
yeY 33, (fof ")y =y 3%bBL f(f(y) =y &xR
BIZ IO, CAUERAB . (f THFYL y KRB (RFEOEDO0)
ok [T (y) LEDDIEoT)
YLEARRICRIUR, 2= fHy) B, flz)=y. £oT

y=f)=f("w)=(of ")



%10.15 [ X =Y 2Ef{r3%. 2o 2 RIXFEE.

1. fI3eHEg.
2. H2EH/ g Y - X PFHELT, go f=idx, fog=idy EA=T.

B, ZDrEg=f1TH3.



AERH. 1= 2. EHE 1013 &b, g=ft 23U X,

2=1. gof=idyx T, iddy ZHEHROT, EH 10.11 &b, fITHEH. F
72, fog =idy T, idy &25&oT, €# 10.11 X b, f 24

Bffg: Y - XMgof=idxy BALT LT3,

g=goidy =go(fof )=(gof)of =idxofI=f"".



¥ fliczoRr (02=1) 2#EHT 3L,



% 10.16 [ eHHLZOX - 2B THS.



5l 10.17 B2 f: N—=Z,g: Z — N %,

n

) niﬁ{l%ﬁ
fn) =14
= )
n . n DA
2
21 [ >0
=1
9l {—21+1, 1<0

WEOEDS (f(n)€Z,gll) eENEROTWRZIIEFEREEL) &, gof =
idy, fog=1idy THBHIH, f, g L DICRHHTHY, g=f 1 TH 3.



JEE 10.18 1. EHEEGIIHGTH L Z & Z2RE.
EHEBBRIIEHTH 2 Z L ZmE.
HIDEEDEEEMHIIEH TIIRW T L BRE.
10.15 Zfio Td Wi 2w, ERIMEICKR>TLE D)



JEH 10.19 A=1{1,2,3}, B={1,2} £ 5 %.

NS otk e

A DS BADBIRIIETE TNV OH %07

A0S BANDEJRTEFTHRVDHDIZNWL DH 307
A D5 BANDEFHNINWL DD 557

A D5 B ANDOHGNID %07

B 5 A NDEMRIIEE TN 2B %07

B 55 ANOHSGNIWL DD 257

B ANOEFNID %07



BY 1020 X, Y, Z%28E, 1 X =Y, q:Y 5 Z%2EBRrT5. 20k
ZRIFIEL WD, IEUTAUIEERA L, IE L < RUFIUIRAIZ 28T K.

1. go f DHEHNLZHIX g DEFNTH 5.
2. go f BEFLRLIX f bEHFTH 3.



EE 1021 [ X Y ZHH SEEELTE. 2O X, Efg1,92: S —
X2 fogr=fogy ®AIER g1 =9 THD I L ZE.



BE 1022 [ X Y22 TZ2RET5. 20X EfRh,hey: Y —
THhiof=nhyof&AEEIE hi =hy TH2ZLERYE.



EH10.23 f: X oY, 0,h: Y - X 2EBY T35, gof =idy, foh =idy
DD TR, fIREHHTHD, g=h= "' THB I L ERE.



BY 1024 X, Y, Z%R%EE, 1 X =Y, q:Y 5 ZB2EBRL T3 20k
XRE .

1. [,gDREELBHEHROIXgo f DHENTHS.
2. fLgMWEBEL LT go f DEFITHS.
3. [LgWEELBEHG RO go fHIEHHNTH S.



BE 10.25 mneNelL, A={1,2,....,m}, B={1,2,...,n} £ 3 5.

1. A2 5 BANDOEBIIEERTNWL DD % 07
2. m<nTHBEE, AP BANDHEFIINWLDH BT
3. n=222om>nTHdLE, A5 BADEFINIWL OH B 07



FiZ LY 10.21, 10.22 122WT, @b H Lo, HKD H 5 NIERD R’
HEEZTAL.



M 101 f: X - Y 25Br3% HEEOEAES L, (FEDER
g1,92: S = X WL, fogi = fogs = g1 = god BRD LTI, f I
HHTH 5.



M 10.2 f: X - Y 2EHBr33 [TEOEAT &, TEDER
hiho: Y — T IZNL, hiof = haoof — hy = hol DD ILTI, f
3EHTH 5.



11 & H§

& 11.1 ([ p.36]) f: X oY 2B/ ACX 2HNnEARLTE. 2oL
X, Y O8RS f(A) &

f(A)={f(a) | a € A}
= {yeY | B3 ac ABHEELT, y=fa)} CY

WEDEEL, fI2X5 A DB (image) £\ 5.



E&E11.2 [ X Y 25, BCY 2H0EEGT5. 20 E, X O
nEE f~YB) %

N

f7HB)={zeX|flx)e B} CX

WCEDERL, fI2K5 B D% (inverse image) £\ 9.
(EFEDrxe fY(B)e flx) e BTh3. 2Fh, f~1(B) &, f TET
£ BITAD &57% X ojeelk.)




FER 113 f0) =0, f10)=0TH3.



EE 114 EEK 1014 0¥BHy, €] 11.2 OFEOEVEHET S Z .
f: X =Y 2B/ TS,

1. f OWEBL, fORBEHOL ZICWEUCHTERTEZER 1Y —
XDZrTh3.

2. WX, f ARHHE TR D, Y OWHES BN LEHEXNS
X OBRES f~1(B) TH 3.




AE 115 f: X - Y 2B, BCcY 280%E6235%. ok,
fTYB) rEL L

1. fiI2&% B o¥i% f~1(B)
2. WEMG f~L Y - X 12&k3 BO%(f1)(B)

DEBELTHIPE-ED LBV, EEIhSE—8T 3, 2% f1(B) =
(f~1)(B) £ 2 D CHIER .



EIE 11.6 ([0, p4l]) [ X =Y 25) A, Ay C X %
DL E, RHBRD LD,

1. A1 C Ay 25X f(Ar) C f(Ag).
2. f(A1UAz) = f(A1) U f(A2).

3. F(AL N As) C f(AL) N f(As).

4. BT, FBIEIHT LHMD LR,

by

iFa



AIERH. 1. Ay CA, TH3LT 5.
yefA) LT B ZOLE BBac A DEELT, y = f(a) HIK
DID. A C A 7205, a€ As. £oT,y= f(a) € f(A2).
2. (1) f(ALUAs) C f(A1)U f(As) THBZ &,

yE F(ALUAY) v F 3. ZOLE, H2ac A UAy DI
LT,y = fla) DD, a € AL DEEIX, y = f(a) €
f(A1) C f(AD U f(Ag). AREIZ, a € Ay D ElZy € f(As) C
f(A) U f(A2). WFHUZL T y € f(A1) U f(A2).

(i) (A1) U f(As) C f(A1 U Ay) THBZ L.
A C A U A Z0n, 1ED f(A) C f(A U Ay). FREC,
Ay C AU As 2905 f(A)) C f(ALU Ap). &oT f(A) U



f(A2) C f(A1U As).
3. AiNAy C Ay &Y, f(A1NAs) C f(Ay). FIRRIZ, Ay N Ay C Ag &
D, f(A1NAz) C f(A2). £27T, f(A1NA2) C f(A1) N f(A2).
4. B f:R - R %, f(z) = 22 ITELHED, R DFHHES A, =
(—00,0], Ay = [0,00) Z&EZ 5.
e AiNA;={0} TH2H05

fAL N Az) = fF({0}) = {f(z) [ « € {0}} = {f(0)} = {0}

(f({0}) & f(0), {0} & 0 DENITIER.)



f(A1) ={f(x) | z € A1}
2 <o)
:[0,00)

ﬁ@bi f(AQ) = [0, OO)
Lo, f(A1) N f(A2) = [0,00).
o LIEDD f(A1NA2) C f(A1)N f(A2).

-



BE  f(AiNAs) C f(A1)N f(A2) &722HIDH.
O———0
1—>20

WO EGEEZ 2. {0}, {1} c {0, 1} L, {0tn{1} =0 wx, F({0}N
{1}) =0. =7, f({0}) = f({1}) = {0} 72225, f({0}) N f({1}) = {O}.



I 11.7 ([9, p37]) BB f: X - Y PENTH 270D ETDFMHIZ
FX)=Y £%BZLTHA.



. e fARHTHEETS.
BROEERLD (X)CY TH 5.
Y C f(X) THdIr%RZS5. yeY 32 REXY fke
NTHEL, DD e X DFEELT, y= f(z) £ird. £oT,
y = f(z) € F(X),
e f(X)=Y &¥5%.
yeyYy &35,

yeY =f(X)={f(x) |z e X}

THHEDH, Hdre X DFELT, y=f(x) &h5. XoT fiIz®
NTH5.






EIE 11.8 (]9,

DL E, RHBRD LD,

1. By C By AQSY f_1

2. f~
3. f~

R D15

1(31UB2) :f_
1(B1mBQ) :f_
& (EH 11.6.3) &

(B1) C f~1(Ba).

Y(B1) U f~1(By).
Y(By) N fmH(Ba).

2D, 2D 3 TIEFESHMDILDZ &ITHE

L.



FIERA. l.z e f7Y(B) 53, WBROERID f(z) € By. KEXD
By C By 12205, f(x) € Ba. £oT,z e f1(By).
2. (i) f~UBLUB,) C f~YB)Uf 1 (By) THBZ L.
v € fU(BiUBy) 835, ZDOr % f(x) € BLUBy TH 5.
flx)e Bior &I, x € f~1(By) C f7HB)Uf1(By). f(z) €
Byt &, x € f~1(Bs) C f71(B1)U f~1(By). wWFuclL T
bae fTH(B)UfH(Ba).
(i) fFUB)UfYBy) C ffY(BiUBy) TH2BZ L.
By C ByUBy BEh6, 1 &b f~YBy) C f~YBy UB,). Ak
2, By C ByUBy 2005, f71(By) C f~1(B1UBy). &»7T,
f7H(B1) U f~1(Ba) C f~H(B1U By).



o HDITIL.

fTH(B1UBy) ={x € X | f(x) € B1U By}
={z e X | f(z) € By ¥7213 f(z) € By}
={zeX|zefH(B) ¥kiFze f(B)}
= f7H(B1) U f7H(B).

3. (1) fY(BiNBy) C f~Y(B1)N f-(By) THBZ L.
BiNBy C By 1225, 1&0 f7Y(B1NBy) C f1(By). [k
12, By By C By /6, f~1(ByN By) C f~1(By). ko<,
f (BN By) C f~H(By) N f~1(Ba).
(i) f7 (BN f N (B) CfHY(BiNBy) THBZ L.



€ fFUB)NfYBy) ¥ F % COEE e fTYB) O

v e fTHBy). x € f1B) TH205 f(xr) € By. € f~HBs)

THHH0156 f(x) € By, £o7T, f(r) € BiNBy. WZIT, x €

f~YB; N By).

o FIDITIE.
f7H(BiNBy) ={z € X | f(z) € BiN By}

={z € X | f(z) € By 2D f(z) € By}
={zeX |zef(B1) »Dxef(B)}
= 71BN fH(By).



FIE 119 f X Y 25 ACX,BCY 2HnHEErT%. Ok X%,
KD D ILD.

1. f(A)c B& Ac f-Y(B).
- fTHf(A) D A
L f HHETE 5E fL(f(A)) = A
4. f(f7N(B)) C B.
fREE SR F(FUB))

w DN

B.

ot



AIERA.

1. Y5630 TADTR f TETE BICIEWVWE] WS L RDT
HEOD. —INTEHIIR-TAD L,
=. f(A)CBTH3r5%. acArssL, fla) € f(A). REXD
f(A)CBHDT fla)€B. o Tac f~YB). ®xIZAcC f~1(B).
= ACfUB)TH2L T2 yc f(A)rT2L, H%ac AWF
HELTy=fla) k3. RELD AC f71(B)%DTac f71(B).
FoTy=f(a) e B. 21T f(A) C B.
HEOLP. (ADTLE f TETE f(A)IKIFXW3.) 2B, ZhE 1 OFF
Blia (B=fA) DL %) TH5.
FHRE—RITEHBZL 2. B2
fiR=R, f(r)=221220T, f7H(f({1}) 2EZTAL.



3. fRHGY TS, ZorE, fUf(A) CATHEILERZED.

z € [THf(A) T B ZOLE flz) € f(A THEPE, 5
a € ADFIELT, f(x) = fla) £7%25. IREXD fIFHEFNTHE0 5,
r=a € A

. He . (f—l( ) DIL%E f THETE BiZidn3.) kB, 2k 1 OF;
Misgs (A= fY(B)Dr %) TH5.

%ﬁ&i*;‘&&diﬁiibtﬁb\ Bz

FiR =R, f(z) =22 1220T, f(f LUR) 2EZTAHE.

L fEREFrTE. ZorE BC f(fUB) THEILERZED.

be B35, IRELD fIE3ENTHE200, D5 x e X DIFIEL
T, f(x)=bt%5. flx) =be BTH275,xe f~1(B). XoT,



b= f(z) € f(f~H(B)).



EY 11.10 [ X Y 228 BCY 280HEELT5. TOLE, fIZ
k2 B f~1(B) ¥, ¥ER f~1:Y - X 12k Bt (f~)(B) &
—%F52, 0% fUB) = (f")(B) 23 LETHE



BY 1111 f: X Y 25/, A, Ay C X BEHDEEL T3, f HHEET
HIE, f(A1NA) = f(A) N f(A) THBZ LRIt



BB 1112 X - Y 5% B CY »HoEAFLTE. o x,
BN f(X) = f(f1(B)) 2L,



HE 1113 f: X Y 254%, AC X 2HEEGL T 5.

1. f(X — A) D F(X) — f(A) ZRE.

2. [ HHEIRSIE, FTEENRTTS, 0%, f(X—A) = £(X)—f(A)
BSHLD D T b B

3. F(X — A) # f(X) — f(A) Lz 2BI%%F X,



BB 1114 X - Y 5% B CY »HoEAFLTSE. oL x,
f~Y(Y —B) =X — f~4B) =R+¥.



1%HA

12 FRIEECS CERIET\

E&E 12.1 pgrmEr T 5.



ed [p Thwvw % —p &3RT.
el (p E72ldq ZpVg&RT.

H;

1.
2.
3. i lphroDql ZpAhq &RT.

§> %> §>

S o, V) A, — RS ST (logical connective) & W5,




AR 12.2 ZEEF D] TE Tp TRy 2RIDIZ, FXpZHVWTWS. K
WY ESPRD LICHRESI K DIFRERDT, ZOHEHRTIE -~ ZHVWS.



BE e — [ISE (negation) LIEIN 5.
HFATA
IRVAES: + (disjunction) & % WIXFHEA & XN 5.

o NS (conjunction) & % WIFREE & MEIEN 5.

AW

e — 3FE (implication) F & MIIN 5.



E& 12.3 ([9,p.7]) Px) Z2Z z 1T 28585 5.
L. MEED z X LT, P(x) BV DILD) WS andE%
Vz: P(x)

£
e VIZALDA 7B ETWNS
o MBHTIE, VI3 L ERKICE
2. (%% x BHEELT, Pz )zm'uoj LS mEE

dz : P(x)

eRY.



o JIIExist DEDHETWA.
o IEZFETIE, J 13 L EXKICEL.

5 L

h &
st ¥, 3 Z&Z{LF (quantifier) &\ 5.



FAL LD »L

BE o VIZEFRRS E (universal quantifier), & % W EHEEHE & X
n5.
ZAZWVD x5MhL - S
o JIIXFHERILT (existential quantifier), & 5 WIITEELE & FHEN 5.
W
HILFE WO BEIMPS B LWL T 50, ilicEaFN1FFLIE (B
I3 Bk, dh, T8 (k355580528 THS. i P(x)
WXL, Bl

h=3

3MED z 1K LT, P(x) B3 H LD

EWIHOIIMETH 5. 20D LD ITHRFEDOERITRA T 2 EDELSCE 2 IEE
T2, MEBEEMEICTIZIENTES. 20, [ASERIEET 22y &
bty £ E5. BlbokhT, HEICLXI bz don, 2T & bkt



H1ME) , 2Fb Ve ITH3.



AR 124 ZED T SADZBFEITOVTHEIU &5 RELEZM S D3, X
DRRNHES .
Pz, y) DE z, y ITOWTORETH 3 & ¥,

EED z 1T LT, P(z,y) DD ILD
YWVWIONBEIER y ITOWTORETH 2. EF 12.3 MEZIE, 24U
Vo : P(x,y)
75, £oT

H25yPEELT, HEED 2 IR LT, P(x,y) KD LD



YWV amdEIEER 12.3 1ITERIR,

Jy : Vo : Pz,y)
HBE5VEFIART VLS IZHHINZ DT 5 &

Jy : (Vo : P(z,y))
YBH, Z0XSRGEZany () BTEHIZIET,

Jy,Va : P(x,y)

YELIZLICTAS.



EE 125 @S T (,V,A, =) t&ElbTF (V,3) 2 D TamMHic s
(logical symbol) & W\, FRHEL S ZHW TR L miEZimHEie no.




EE 12.6 ZORMHROERIIEL FHETIER V. 2, EEREREE T 21X
D72 SAREE L, 297, ZL DA D267 5. BIkOH 5 N
BOHmEY (—BRERE) oAZ R TATL X,



MEED z IZRNLT) ® 5% a2 BFELTY 2oz 2 50,

FEEDOFE 2 LT, 22 >0,
HBER x DEELT, 22 =2

FD X, R o 12 (ZofITid Te 3FEBY) 22070 %E2 5
EMELDD.



EF 12.7 P(2),Q(x) ZER o BT 2105E L 5.

1. TP(z) B D 10 & 5 BAFED 2 12 LT, Q(z) BRD 1D 215
i

§>

Vo (P(r)) : Q(x)

ERT. ThDb, B BT 5& M 2ERoF I E <
2. TP(z) DD EI%D D a BMFIELT, Q(x) B DILD) LW\
A &
dz(P(z)) : Q(x)

ERT. Thbb, B o BT &Moo HIcE



2E WHARBEXLRFZAZ T2 LIERCHAILKLKRDIZIELRDHZDT,
MARTTRLDIHEENREZ T2 T2 E{DH%. ZOH#KETH
WTW3anryy 25K L, REBUCHT 2 R/FEZEINOZRPICANDS &5 FE
ENHEITHD. 2OV REHNLREFEZFIZOVTIE, WAWA L HifED
B, ANCEoTESIEEXHETHIHRHL2DOTHEREPIRBETH L. il 213,
CDETIIBIT B Ve : P(x)vVQ(z) Z Ve(P(x) VQ(x)) EEFEL EWVIHTED
»H5 (BEDTTH—HAL2 D LIRW).



EREEZ S (FlAEZAUTERT S, H2WEEAIELDORHIEEIET
HBEVDTTDIEETD 205) RBTH 5



FIE 12.8 P(z), Q(x) #ZM o 1CHF 3L T 5. KAHTT 5.

1. Vz(P(z)) : Q(x)
2. Jz(P(x)) : Q(x)

Vo : P(x) = Q(x).
dz : P(x) A Q(x).



WAWARERPEEEEZ D, BEEDGAEZE I RDZDNPE VDS T
EMTNCIR DB Z DD, FEERITEMEZF S5 KN TIE, ZEEGDOLEZIS
CERIELAERVDT, VWL TERICT 20F TRV, ZEE T
WIZT B2V Z I LTHEEIEZRNI EBZ0H, 2L DS, ROHFEE
WHEETHRZEES Z RN T 2 BB R,



3 12,9 P(z) 2Z Bz BT 258 T 5. RHMILT 5.

1. il Ve e : P(x)) \ZETH 5.
2. i@ Mz € 0: P(x)) 1XMBTH 3.



AIERA.

il Vr iz € — P(x)) OEH/ZEZX IV, 2 iIZfZ2RA
L’C?b, lz e () B3BTHS. LoTaxMERALTD, 20—
P(z)l ZETH3. £oT, MEED 2L T,z e — P(z)) 3E
TH5.

i [dz: (x € ) AP(x)) ODEHBEZEZNUII V. Tz el PEER
X5 ZFEHELEY. XoT (zel)AP(z) DEERZESR
rFEELRWV. XoT, T2 e DFELT, (€ )AP(x)) 3BT

5.
[



%l 12.10 ([9, p.12-13], AiHAGI 3.12)

1. fFEDOE 2 1T LT, 22 > 0235 H Lo,
A TRT &
Va(z € R): 2 > 0.

ZAUIEE, D LA L T
VeeR:22>0
rELLZENZV. EH 128 iS5 e

Ve:x eR — 22 >0



ELTH RV, THZEZHAREBTETE MEED 2 TN LT, o BEBR
S >0TH2) £7dh, T2 FEHELESZ22>0THS) E
PibZ ez (BE 55 . 2oz (BE 5.5 &iale HAGE
WETEIED D BIEICR 520D, HAREZHERICRB T
FEDPDRETH 5.
ZOMEIIETDH 5.
BBZE e PFHELT, 22 =2 3D 3.
TR I &

JreR:z? =2

H BV
3z (x €R) A (22 = 2).



CDMBEITETH 5.
3. TEDOIEDEM v 1L T, BEIEH y BFEELT, y? = 2 KDL

J

ﬁ%ffﬁ?z
Ve(zr e RAz>0),IycR:y* ==

H BV
Ve € R(z >0),IycR:y* =2

TH2. XRIZS X205, BIZX, WO ATBWTU, AEFESHHT
EmE, e D BRI NXEE, REEDH O > TVDHEERD



9, p.13, HIIE]. ko T, BBENE Z 5 RV T
Ve>0,FyeR:y> ==z

LT,
COMEIZETH 5.

4. BERB y PREELT, TEOEDFER v IR L T, y? = 2 KDL
D,

AR TR Y
Jy € R,Vx > 0: y* = .

ZOMEIBTD B.



=& 12.11 1. A FERE L (B 3.14) 23,

Ve>0,IyeR:y’ ==z

Jy e RV >0:9y* =2

BNAEDPERZLZMETHE. (ZOHBEEHBLRRD.)
V ¥ 3 ONEFZ BRI L TEWIF AL

2. B TEIND D%, EROM S HAGETRIETZ 2 X577 2
Y. ZOWHS (OB LNV EHZ2W).

3. BEDMNENEE (B 6.5) XBVWTVY 2HAffbinwz k.




(1) WIERFKEB X2V T —Ya >y (FE 6.8) 2BV, itk
() OEBNZY 2L B i3k, XoT, flziE, ROEXHIEB
LV (BERDE) .

B f: X Y e BCYITRHLT

fU(B) = {va € X | f(x) € B}.

(i) WEEREEIE {z|P(2)} I2BWVWT, P(z) 13z BT 245ETH 5.
o T, BIZIX, ROF=JFIEE2 LW (ERIHE) .
BERfX—>Y e ACXITXHLT

f(A) = {f(x) | Ve € A}



HIE, Vr e Al 2WVWH DI LTHEMELTVWARY, HEWVWIEEE
KZ IV, Vr) 2W0WIEEEIE 2 IR $ 20858 (D)) 1o
T2 ZITRTERZZT.

(iii) BAA, VYV ZHNHEDORVE WS Z ik, flZiE

{reR|Ve>0:2<¢e}
EWVSDIFERDED D,
{reR|Ve>0:x<e}={zeR|x<0}

TH5.



SEE 12.12 f 12.10.3,4 b, BB 128 2ffioT, — 2Ho7RTET L
BTELD, HTOEEDRLETDHS. 3 2EXTHD.
Ve>0,IycR:y’=2 = Ve(zx>0):IylyeR):y* ==z

= Vz(z>0):Jy: (yeR)A(y> =2)

= Vz:(z>0)— Fy: (yeR)A(y* =1x))

INEAABCHEHRE Tz PEOFERSIE, y2 =1 22 &5 RER y 2
T3 LB, KoL Ty EENCH T IIEROEH 12.14 25 .

= Vo:3y:(z2>0)—= ((yeR)A(y* =2))
= Vz,Jy: (z>0) = ((y €R) A (y° = 2)).

31TTHD S 41TENDOEBLIMNIGIEDOHR L EH 128 12K 2. 2o



B 12.10.1 X512, Theold) 25 L HAGELE LTI RNRKRBUITKR S Z
EHZVD, wmHRICE LGS, ERICEHZ 20RO nT o235
ZeHZWVL, XEITR S, BEMEZELDHHHER I B2V, K, 1]
EHEDIRTH, BE 55 TR X Iz, Thoid) 2E8bmEZinHRIc
ESBRICIXFEPRKETH 5.

—ABRBDLD



EH 12.13 ULV, I 2E0HmEROZERICET 202 WL O0ZEIT 5.
LL, TRSDEM 12.14,12.15 %K 12.18,12.16 3HE X X5 & §3 2 K&
BRDOTEZBINREITIFHRWV. BDEIZIGCUTEKREZEZEZTEFTEZSLL51TRk%
RNREXTH5.




ROEHX, p ER z EFRTNE, Vo, Iz & p —, pA, pV DIEFHEZ A
T2 T X\ (1~6), 3 WE Ve, 3z ¥ Ap, Vp ZEEEITH 5 (T~10) &
WHZEEE->TWVAS.



EIE 12.14 pziand (H2WVIE, B 2 23 FHVbEE), Q(r) ZER « 12
B3 258 35, ROBILT 5.

1.Vz:p—Qz) = p— (Vo:Q(x)).
2. 3z:p—>Qz) = p— (3z:Q(x)).
3.Vr:pVvQ(z) = pV(Vz:Q(z)).
4. Jx:pVvQ(x) = pV (3:10 : Q(x))
5. Ve:pAQ(z) = pA(Vo:Q(x)).
6. Ix:pAQ(z) = pA(Fz:Q(z)).
7. Vx (Q(m) \/p) = (Vm : Q(x)) V p.
8. dz: (Q(z)vp) = (Fz:Q(x))Vp



9. Vz: (Q(z) Ap
10. 3z : (Q(z) Ap)

N—"



FERH. 3 BRED. MBI L, p BEDL E pV g l3E, pifAD L &
pVqDEMBT g DEHRE —HTEIEICEET 5.
e p EDY X,
ZorE AL Tpv (Vo :Qz))l ZETH 3.
— 7, x KMMZRALTH, pV Q) ZFETHE2H06, £l TVr :
pVQ(z)) BETH 3.
o pMBD L .
— Wz : Q(x)) DEDOHE
ZorE G Tpv (Vo :Q(z))) BETH 2.
—%, Wr:Q(z)) DETH205H, x IMERALTD, Q(r) Ik
HTH5. £oT,z KMERALTH, pvVQ(z) ZETHS. §



bbb, KKl Wr:pvQ(z)) bETH?.

— Wz : Q(z)) PMBDEGEE
ZorE 4G Tpv (Vo :Q(z))) 3BETH 2.
—77, Wa:Qx)) BMETDH 206, Q(xg) P73 X578 xg
DTS, D ag XL, pV Qxg) IBETHS. Tbb, £
A Ve :pVvQ(z)) bWTH 5.

g I L, pBEDE X pAq DEBIT g DEMBE —BL, pBBO L =
PAGQIEETH S 2 L ICTEETIUE, R LT 4 295 3.

6, 7, pVg=qVpIZEEITNI, 3, 406595

1,2E, p—=>qg=-pVqgIZEFEEITNL, 3, 4006905



5,6,9,101% 3, 4 LFEREICRE S, Tz, KEOEM 13.1, 13.4 2213, 3,
AMBERDEISICLTRTIZIEDHTEDL. 5 2ERD.

—l(Vx :p A Q(x)) = Jz:-(pAQ(z)) EH 134
= dz:-pV-Q(w) ER 131
= -pV(Iz: —Q(az)) 4
= —pV-(Vz:Q(z)) R 13.4

= (p/\ (Va : (:c))) ER 13.1.



XoTEM 13.1 &Y

Ve :pAQ(x) = —m<Vx:p/\Q(x)>

- (p A (Va: : Q(m)))
pA (Vz: Q(x)).



EIE 12.15 P(2),Q(z) 2 Z M 2 12T 2B T 5. RT3,

1. Vz: P(x) AQ(z) = (Vo:P(z))A(Vz:Q(z)).
2.3z : P(z)VQ(z) = (Jz:P(z))V (Fz:Q(z)).



AERH. 1 Z23R%E 5.

W . P(x) NQ(x)] BDETH235. ZOZE, o iffzALT
b Px)ANQ(x) X3ETH5. Plx) NQ(z) WETH 315, Px),Q(x) £H
LHETHS. Lo T, Fig, 2 iMERALTS Pr) ZETHS. F
“bb Ve : Plx) I3ETHS. [ARKICVE : Q(z) DETHS. Ko T, f5il
(Vo : P(z)) A (Vo : Q(x)) ] BETH 5.

WWZHA T (Ve : P(x)) AN (Ve : Q(x)) ) ETHB35. Zorx, T
Ve : P(z)l, Vo : Q(z)) E5HBETH 5. Vo : Plx)) BETH 306,
r WZMZRALTH Pa) ZETHS. [FARIC 2 IZMZRALTD Q(r) &
HTHb. £oT,zlZfZRALTD, Px),Qz) £B56bH, T2bbH
Px)ANQ(z) BPE. £oT, il Wa: P(z) NQ(x)) BETDH 5.



2 BAREIZ, DB WVIXEHE 13.1, 134 2T 1 2 6RE 3.



B x RN ED TG E b RIMA Z L DALT 5.



% 12.16 P(z),Q(z),R(z) #ZR x BT 258 3 5. RDPMILT 5.

1. Vz(R(z)) : P(z) AQ(z) = (Vz(R(z)) : P(z)) A (Va(R(z))
Q(x)).

2. dz(R(x)) : P(x) v Q(x)
Q(z)).

(Jz(R(z)) : P(z)) V (3z(R(z))



AEEA. @R p, g, r 1ITXFL,

(r—=p)A(r—q)
(rAp)V(rAg)

r— (pAq)
rA(pVq)

DD ADZ e IEETAX LW,



=L 12,17 EFH 1215F% 12.16 TY £ I ZARNEZ 2D DIF—fRICIXIE
L Zwn, Bz, REEL TA L.

1. (i) dJxeR:(x>0)A(z<0).

(ii) (FzreR:2>0)A(FxeR:2<0)
2. () Ve eR:(z>0)V(x<0).

(iil) VreR:z>0)V(VzeR:2 <0)



EH 12,14 OB 2 S22 00—V a v bEIZ N TE LN, D
LEEDSRBETHS. (FEL 2, 4, 5, 8, 9 )



% 12.18 p ki (H2WVIX, B v 2EERVWIAREE), Q(x), R(x) 2E M
BT 2IRGEE T 5. RDALT 5.

1. Vz(R(z)) : p — Q(x)
2. 3z(R(x)) : p = Q(z)

(Il
3
<
=
=
=
i
8
=

3. Vz(R(z)) : pVQ(z) = pV (Vz(R(x)): Q(x)).
4 Jx(R(2):pVQx) = (pV (3x(R()) Q@;))) A 3z : R(z)).
5. Va(R(z)): pAQ(z) = (p/\ (Ya(R(z)) : Q(x))) v (Y : —R(z)).

6. 3z(R(z)) : pAQ(z) = pA (Fz(R(2)): Qx)).






AERH. ER 12.14 RBRICHEDAD BEA %2 LB LT Xy, BB 12.8, 12.14,
1215 Z#fHoTREAZFE L TORTIEDITES. 7182 RLTALD.

7.
r—(qVp)=-rV(Vp)=(rVgVp=(r—>qgVp (1)

WKHEET 5.

Va(R(@)) : (Q(x) Vp)

Vi : (R(:I;) = (Q(x) \/p)) FH 12.8

Va - ((R(:U) — Q(x)) \/p) (1)

<‘v’x  (R(z) — Q(x))) Vp EE 1214
(Vz(R(z)) : Q(z)) Vp B 12.8.






ICHERET 5.
Jz(R(z)) : (Qz) Vp)
3z : R(z) A (Q(z) V p)

(
(
(
(5
(
(
(

z: (R(z) AQ(x)) V (R(z) Ap)

=P fax)Acg@g) (Hx fux)A;Q

I : fax)Acg@o) ( (32 : R(z)) Ap)

(3z : R(z) A Q(x)) V (EIx.R(x))) ((EIa::R(x)/\Q(x))Vp)
Jo M@AQ@)VM@) QM;M@AQ@»v@

I - m@) (h M@AQ@»v@

3w R(@)) A ((B2(R(@)) : Q(2)) Vp)

(Fr(R()) - OV Vo) A (Tr - B(2)).

ER 12.¢

EF 12,7
EF 12,7

EF 12,7

(2)
EH 126



B ERR, D25V T, 80670 5.



AE 1219 EH 121407 2 ZOEHDO 7T LEFEILCEELTWSD, &
H 1214 D8 & ZOFEMD 8 LIFEAES Z L ITEREE XK. ZO0EWIE, — D3
VIZFLTHERN (r = (¢Vp)=(r—q)Vp) THEIZDIZMLT, AlX VI
MLUTHER (rA(gVp) = (rAq)V(rAp) THZEWVWIEBENLSLEZTWNS.



BB 1220 E={recZ |z 3B}, O={recZ |z 37t} tB<.

1. ROmHAZEROE 2 HAGETERYE.
(i) Jx e E,Jye O :z>y.
(i) Ve e E,Jy € O : x> y.
(iii) 3e > 0,VN e NyIn e N: (n > N) A (la, — a] > ¢).
2. ROz FHEAZ AV TRE.
(i) FEOEE z &, FEOFE y ITH LT, v < y 2D ILD.
(i) H5MEB x PFEL T, EREOFTFH y ITX LT, x < y DY LD,
(i) FEDEDE e XL T, HBEIZHAKM N BFEL T, n > N A
TTHEREDn e NIZHL, la, —a| <e &7 5.



(iv) EEDOEDE c ITHLT, H2BHARE N BPEELT, n > N &b
3 la, —al<e &’b.



EE 13.1 [9, pp.14-16] p,q Z@EL T 2. KA LD,

1. =(=p) =p.

2. (de Morgan ( F « /A4 >) OEA)
(i) =V aq) = (-p) A(—g).
(i) =(pAgq) = (=p) V (—g).

3. =(p—q) =pA(—9).



AERH. WS BEEREEFIZD2 S, (11EH] 4.7.1 TR o 72, 2, 3 1ZHEEH
)

BB, 2120 TIE, 1 220, —AE2RBEMAIET<So» 2 (B 8.2
DFFFASBHR).

F230F, EH 528 12 ZHIERDEIITRTILIHTES.

=(p —¢q) =~((-p) V q)
= (==p) A (7q)
=pA(7q)



AR 13.2 ZOFEER, W EKREE AL, EHEEZE,T LIRS
DEBSD, 3OV TIREENNETH 5. 3 ZHAE THiDIE

Ip 751X qi OEEE, Tp 2o Tqg TRV

EWVWS T EIZRBM, ZITO 125613 13- TH2L0n5 2z Tid
BBV, HARGED 7513 OIS 2T OoNTEREZEZ LI KK
EXEBENIRNZ DD 5.



EE5 133 p o DEEIEF p — ¢ TIREW! (EHERMESK.)



EIE 13.4 [0, p.14] P(z) ZEB 2 \TBT 255 55, KD LD,

—_
J
~—
<
8
=
&
Il

dz : = P(x).
Vr : —P(x).

DO
d
—~
LLI
8
Ja
8
=
Il



LR, Bk %z E AU S 20,



ERFMN 2 DTG58 RAKTH 5.



FIE 13.5 [0, p.16] P(z),Q(z) 2L z KT 2BEL T 3. XM
YASN

Jz(P(x)
Va(P(z)

N—r

: 2Q(x).
: =Q(x).

—_
d

—

<

=

iy

&

=
8

=
i1l



AERH. 2B EREZE 2T 5 B S0, DUEARICR S &,

ﬂ(Vx(P(a:)) : Q(:z:)) = ﬂ(Vac : P(z) — Q(x))

ol
L Ly
8K K
N
® N
.>§
|
oS 4
OpS
&

2 B[k, BBV, 106T b2



EH 13.1,13.4,135 2HEXIEE5EZ o -mHEAOBEEZROTFIETIES &
YBT3,



Flg 13.6 [9, p.15]

Stepl NicEEh2avy ()DH>5, —HFLACHZHDITHEHT .

Step 2 a1 UHBEEITIUX, XD Step 3 123 5.
aarAHRE—FEMCHZ2a0  IOENCHBZVE2LTIC, I %
EBTVYIEZS. (—FLEMCH 230 DF1IcBL TIEZNUNIEE

Step3 (2 UAHLILER—FEMIH2I0VEDERIDEHE) &
i@ml%@of BETS. (CoMETanry2a80mENHIR




B 13.7 XV >0,y cR:y? =2 DEEEE->TAS.

ﬂ(Vx>O,3y€R:y2:x)
= Jr>0,VyecR:y* #x

FE 1212 TAREIIC, Ve >0,y e R:y? =z %, BRICEKEEO TRV
EcELe, Vo :(2>0) = Fy: (yeR)A(y> =2)) £RE2DTH-7".

T HAETEPNGEAZREICHERICET L, 250V oI Y BETH 5.



DO THEEEES &

(v

(Y

- (V-
] EI(%(:ﬁ.((ﬂz:>())—>(3y:(yER
(x>0))— Fy:(yeR

dr :x - =
x> 0N
(Fy:(yeR)A(y )
R =X

Vy:(ygR)V (y* #x



TH2d056

ﬂ(V:L’:(:1;>0)—>(Hy:(y€R)/\(y2:x)))
Jr:x>0A-Fy: (y € R)A(y* =1x))
Jr:x>0AVy: (y€R)V (y* # )

CIRDIEAETHD. dBAA, UL, RD X512, BRI 2O 721

WETE 3.

3z >0:Vy: (y€R)V (y* # x)
Jr>0:Vy: (y €R) = (y* # 1)
Jr>0:VyeR:y> #x
Jr>0,VyeR:y* #2x



&

, BEEOE R TBICT THTWL 2H12id, HERGEBETELN-mED
Ein EHARGETEL W ZE D HEICHRS X512 5 Z e DR ET
H5.



FlE 13.8 HEMEDIED 17

Step 1 G R oz imHATEL.
Step 2 FIH 13.6 IV LB ET 5.
Step 3 Step 2 THEOLNFHERXZEKDOME 5 HAFEIZT 5.



AR 13.9 EBWKZOFIEIID - & o TEHEMEEIEZ BRI, (Rt TWhiwn
Y) —FHEL VDX WTW Step 1 TH 3.



BE IO5VIDOMBERANE, 2OV FIEEZIEFI L IBEMELTEIHA
CHEBLZEMTEZEASL, LA, 2TOWVOFIEZLSLEDNZ>THIH
RABAZPDB LAV, 23, BHLamEICR2 e, ZOLBRFEESETRL
CHEZZ DS L, e HARGEZ HHIITERTE 28I EE R
DT, 2OV LFIHIZD- & o THEET 2L THEBL 2T ITH5S.



5l 13.10 ROAaEDEE il %= HARGE TR K.

1. 'AC B

EF 6.2 LD, BRAoNimEZHAETEFL TA DEREDIT 2 12X
LT, zeBTH3] &ix5.
Step 1 ZhzimllslTtEL e Vre A: 2 € B.
Step 2 fEmMAEIF Jr € Az & B.
Step 3 HAGEIZT 5 &,

HBx e ADFELT, & BOBKDILD.

HAHNE, AL &TH B0,
ADILTH 50, B DILTIERWV o BFET 5.



(MHzxeA:z¢gBj=T3x:2€ ANz & BJ.)
(TAC B) ZAARFGETEHEITZ, TAX BOWMIEATHS) I20o, %
DEEMEIE TAX B OHPEETIER V], VWS DBHREEVWEIEE
brWIhES..)
ot =1 DFERSIIR, 22 =1 DETH B
ZDE5BL (ITBT S o) DEKRIIXARICE > TE-TL S, 53, 2
TEXRE VI DDEFEARENL, ZOXL@MERL L E > TWVWBDT,
ZHUE MEEDEM oI LT ZHXLBRT 200824 THD (B
& 5.5).
Step 1 @ TEIIE, VacR:at =1 = a3 =1.
Step2 BET S, dJacR:a*=1A03 #1.



Step 3 HAGEIZT % &,
HERMaPFELTC, o =12 a’ 41 k35.
HHVZE, BIALD e OmEO X EEET UL,
HDEEBaDPFELT, aldz* =1 DB THID, 23 =1D
fRTIX 7.
A4AND
2t =1 DRTHZM, 23 =1 D TEBRVER o BEFEET 5.
BN E > T, > DA ZLWMEDEEL I FLMENRVWADIZ VX
HSTH3. NI - 2HHLREVEVSIDBH 1 ODHETHB. &
DO THIUR, GZAoNT-MEE ot =1 2AT IO RMTEDOEK o
WKHLT, a2 =10, DIID] WS ZeiEhs,



Step 1 fHAICT 22, VaeR(a*=1):a® =1,
Step2 BET S, JacR(a* =1):a3 # 1.
Step 3 HAGEIZT % &,
al =1 %A1 TEOBDIZERaDPEELT, B #1Rk5.
HBWIX
ot =1 DR TH B, 23 =1 DETIEIRVER o BEET .



MEDTEZEI B LTREZRLTALS.



I 13.11 o ZEZHL T2 0o &, FEOFER o ISR L TRDED
3O,

1. FEDz>a L Ta<zbiX, a<a.
2. FED z < alZN L Ta>z kb, a>a.

BZDIIITERY, Fa BV EDBATHEHET S, EWVWH T L.



AR SROMEIER. 5P LRBOLR VWIS ITETIX

MEEDz>alZWLTa<z 251, a<La.
MEED z<alZWLTa>zl Z51F a>a.

Wnwo e,



AERH. 1 Z27RZ S, mllwZ e Bl tEL
VoeR:(Vx>a:a<z)— a<la.

N ((p—q) = (g — ) ZEZ2L, TR
VaoeR:afa—-(Vr>a:a<x)

YimHEEE 5. W >a:a<z) ODBEWRX Tz >a:a L x) 205, &iF
VoeR:a>a— (dx >a:a> 1)

2R L.
a>a X r=(a+a)2BHEX,2>aTHD, a>xHEHILD.
2Bk HE2WE 1 2o TRIILDHTED. O



2E X
VoeR:a>a— (dx >a:a> 1)

ZHAFFIC TR

a>aRblX, x>aTHDEIRFER 2 DFELT, a>x DD
A

Y755, B3P LB VAL
a>alblX,a>r>aBB3E5B DD

WS T, 0F) 11X, INEESETHERNEZDBDTHS.



OV LU R EEF L CHELBICT S &

VaoeR:a>a— (z>a:a>ux)

Va>a:(Fx>a:a>u1x)
= Va>a,dz>a:a>x

755,

T HAETOE WX ZBEROLHTEL &

VaeR:a>a— 3z >a:a>7x)

VaoeR:a>a— (Fz: (x>a)A(a>2x))
= VaeR:a>a— (Fz:a>x>a).






% 13.12 FEEOFE o ISR L TR D ILD.
FED e >0 LTa<e BB, a<O.



AERH. B 1311 Ta=0 &5 LW,



% 13.13 EEOFE o ISR L TR D ILD.
FED e >0 LTa<e BB, a<O.



iEH. a<e bl a<e 05,



% 13.14 £/ LT
{reR|Ve>0:z<e}={zeR|z<0}

TH5.



AEAH. BB EACEENLE LB (2 <022 0<eRbolX, z <e)
FEARETEEND EWVWS D% 13.12 DFIRTH 5. O



% 13.15 (]9, p.50]) HEEDFEE o ITH LTRHBE D 31D,

1 D e > 0L T lal<eBdlE, a=0.
2. EED e > 01N LT |af <eZZbBHiF, a=0.

AEAA. o] >0 THD, o =086 a=0705.



By 13.16 p,qg 2L T 5. ROGmHFEEEZ EHELEVTHE»D k.

L. =(pVvq) = (=p) A (—q).
2. =(pAq)=(—p)V (=q).
3. 2(p—=qg)=pA(m9).



EY 13.17 pg @MY T 3. p o q DEHEEEZENT, ~(p = ¢) DEH
R HBRE XK.



B 13.18 XA S EMEZ HARGE TR X.

1. BB f: X > Y I3HHTH 5.

2. BB X - Y I3EHNTH 3.

3. EEDEDE c ITHRNLT, HEHRB N BHFELT, n > N 2AHkT
EEDne NIZHL, |a, —a| <e &2 5.

4. EEDIEOB e TR LT, HE2EHAB N BFEL T, n > N 2H61&
la, —a| <e &i23.

5. ERDEDH e IZHL T, HBIEO § BHFEEL T, FED 2 € R IR
L,0<|z—xo| < %BIX|f(x) —a| <e &7 5.



14 wmAKE, =/

LI, FE T DERANCR 2 RO E ZEMIC, TNETIKFEATE
e ERERIE-TA LS.

HRAIZ, 2FERAHAORMZ T [1],[3] T, IZ AXHEULAEE, (o7
KFAILZeZR2Db=mDWNDT) DLEHEZEZTH S —HERDLI Ik
2THH5. £5.

BORNERIZOVWTELHTEIZS. RIZBIT 28D K/NER (L) 1K
D 3R AT,



. (o) VaeR:a<a
2. (RWFME) Va,beR:a<b Ab<a—>a=b
3. (R Va,b,ceR:a<bANb<c—a<c

—MIZZ D 3 0% ALTEBRZIERF (order) W0, HFD G Z bW ER
ZEFE A (ordered set) Z W 5.
EHIZRIZBITS <IEIRHART.

A FED a,b e RIZHLa<bhb<adDPlrd—linAhdHir
T5.

4 % A7 FEF % 2NEfF (total order) & % \WIZFRAUEST (linear order) &




WO REBEDOKRNER < ICED2EFRETH 5.

T
e a<bDPDaAbTHbEE, a<blFEHL.
e a<bThdrEb>atEL.



AR 141 [0, p 0] T, a<bFXRlFa=0DZiZa<beEILEEL
TWBD, —fRICIEFZH/OIGE, < ZHARICT S LD, < ZERIILTE
ATTDBEEDR XD T, FHIZ LD XS ITEDS. BB, TOXHREDT
b,a<bl Ta<bFERiTa=0b) CEFRELCIETHS.

a<bsa<bA(a#bVa=0b)
Sa<bNha#b)V(a<bAa=Db)
Sa<bVa=b

—FEBDHLDH—
THNFETHH>TEED, RICBITZXEICOWTE L HTHL.



E&E 14.2 58 a,b (a <b) ITHL
la,b] = {x eR|a<z<b}

% a,b Zhim & 3 BPAXM (closed interval) &\ 5.

(a,b) :={r eR|a<x<b}

% a,b s 3 5HXH (open interval) &5 .




EYN

(—o0,a] :={zeR |z <a}
(—00,a) :={reR |z <a}
la,00) . ={z €R |z >a}
(a,00) :={z€eR |z >a}

EEDD.



EE 14.3 ([0, p.57]) ACREZHIEEL TS,

L& 50

1. meR 2 A D L 5 (upper bound) TH %
< EEDz e AL, 2 <m DD ILD.
mBADEFRTHE VS ZeZimHATEHEFIFIIRD ISR S.

VeeA:z<m (HH5WE Ve:xz e A—x<m).

A

2. 1 e R A D F5t(lower bound) TH %

(ﬁﬁf%ﬁ@ x € AL, I <xDEDILD.

IDADTRRTHZ2e VS Ze ziwHATHFITIERDOL 51272 5.

Vee A:l <ux.



3. A ERZS D E A EICHS (bounded from above) TH 3 &\
5. PRIl THEITIE

dnmeR,Vee A:xz<m.

4. AP TFHRZH DO X AIXTICER (bounded from below) TH % &\
5. awENTETIX

JeRVee A: 1 <ux.

5. LITERDPOTNICERTH % & 2H5 (bounded) THS WS,
ADPERTH 2z winHERATEINT

JdeR,dImeR Ve A:l <x<m.



Z&E 144 R TR 12TV DI TR,



i 14.5 a,be R, a<b ¥ 9%. HXMH (a,b) D EFREAEZ U((a,b)),
Refk% L((a,b) &5, Thbb

U((a,b)) :={z € R | 2% (a,b) ® L5}
L((a,b)) :== {z € R | 1% (a,b) D FH}

D5, ZorE, Ua,b) = [b,oo), L((a,b) = (—c0,a] TH 3.



AtAH. L((a, b)) D (—o0, a] {ZBH S 72,

EEE € (—o0,al T2, [ <a FEDzE (a,b) WL, a<xTH5?
o, <z XoTlE(a,b) DR, $4hbb, 1€ L((a,b)).

L((a,b)) C (—o0,a] Z~3. Il € L((a,b)), 372bB 11X (a,b) DRFTH
589 5.

COLE FEDz>alZWLTI<xRDID.

EE, e <bDe XX x € (a,b) THEDH, NFROEREID, I <x. >0
DeEX, c=(a+b)/2BE,ce(a,b) 2D, l<cTHb. c<bTH
206, l<c<b<z®WZ <.

Lo T, M 1311 &Y, 1 <a, DB € (—00,al.

&-7T L((a,b)) = (—o0,al.



U((a,b)) = [b,00) b FEIRIZTES.



EH 14.6 ([0, p4d]) ACREHBHEELT 5.

1. M € RD A ORAE (maximum number) TH %

i) MeA
=
et | G) MiZzADLERTH 2.
MPADORKETHZ w2 wHmBETtE L

(Me ANNVreA:x<M).
HE2NWE MeANNVr:zeA—x<M).

DL = M:ma}x:mjxx:maXA%Z%Q
xre

2. m € R2% A OfF/NMI (minimum number) T %




et G) mIZADTRTH 3.
m» ADEMNETH 20D 2 2HERTEFIZ

{(1) me A
=

(me A)AN(Vx e A:m < z).

DL = m:miglx:mjnx:minA%k%Q
xre



Bl 14.7 a,b ZEH, a < b &F 5. max[a,b] = b, minfa,b] = a TH 3.
max(a, b), min(a, b) 1F& HITHFEE LR,

FEAA. max[a, b] = b, min[a,b] = a Z/RT DIXTHE[EE.

min(a,b) BFELBZNI EZRED.

EED m e (a,b) ITNL, % z € (a,b) PDFELT, z <mBWKHIDZ
AR R LN,

€(a,b) &32. ZOLE a<m<bTHb. z=(a+m)/2 BT,

a<x<m&ixb. 2RI, e <mTdhHd. 72, m<bRDT,a<x<b,
Thbb, x € (a,b).

BB, REKNZRA LD, BHEZ# > TURI D TES.



BRI OWT b [FIFE.

Y Tmin(a,b) BFET 51 iR TETI,
dneR:m € (a,b) A (Vx € (a,b) : m < x)

= 3dme€ (a,b): (Vz € (a,b) : m < x)
= dm € (a,b),Vx € (a,b) : m < x.

ZDHEER, Vm € (a,b), 3z € (a,b) : x < m.

CZTEL2TVWBRDELTDES572ZTH 5.

'm 23 (a,b) DERNETH 2] i, EEED, m € (a,b) 22, mid (a,b) DFFRTH
5] EWVWHZLTH.

EoT, Ma,b) TRNEDFELRN] WS ZeZRTIIE, ZDOX5 B m BN %
B2k, bbb, Tme (a,b) 2512, m i (a,b) D FRTIERV] WS 2L 2Retid
K.



5524, ImH(a,b) DFREBIE, m & (a,b)) LS ZeERLTH Ev. Fi (B
£) B




BZ  min(a,b) PEELRVI LI, i 145 2o TRD IS IWRT L
HTED.

L((a,b)) T (a,b) D FREMEE XS, min(a,b) BEELRNI L ERTIC
X, EZD m € L((a,0)) IR L, m & (a,b) TH2Z 2RIV 23, #ll
& 145 XY, L((a,b)) = (—o0,a] DT, TAUIHHS D,

i Tmin(a,b) BFET 51 ZREATETZ,
IJmeR:m € (a,b) Am € L((a,b))

= dJmeR:me L((a,b)) Am € (a,b)
= dm € L((a,b)) : m € (a,b).

ZOEFE, Ym € L((a,b)) : m & (a,b).






I 14.8 ([0, pp.49-50]) A C R ORAR (/MK BIFESAUS— T
55,



AERH. R, My, My 22 HIZ A DRKBE T2 LEREDRDMD LD,

(i)
(iil) Va € A:a < M,
(i2) M € A

(ii2) Va € A:a < Mo

(i1) & (ii2) &b My < My, RFRIC My < M. ko TIHFOHE LD
My = My. F/MIZOWT B [FIFR. ]



BY 14.9 ACRZEHDES, Im,MeR &5 5.

1. mMBADERTIERWZ & Z2inl e /- TE.

2. I ADPRNRTIER W & 2w %o TET.

3. M 7 A DERKETIEH W L einH a2 TELT.

4, AWCHRKEDPFET 32 2 el ffoTHEY. (TERXar o
127 FoRIcE &)

AWZBRRBOBFEELRWZ e il 2o THEIT. (TehFany
M1oRFoRITE X))

6. 5 O Z HAGEICE K.

o



EE 14.10 a,beR, a<b T 5.

1. max|a,b] = b, minfa,b] = a ZRE.
2. max(a,b) IFELRNI L ZRE.



BE 1411 AC RZZETRVWARTETESEL TS, Z0DL %, max A,
min A BFET 2 2 &%, A DO S 2 miNiEE AW TRE.



BEY 1412 ACRET2. ADERTDH27-DDRLE+EME IM €
R,Vx e A:|z| < M.



15 _EPR, TR

R CRZ & 512, RICBII 2K (a,b) ITITRAE D B/INEDFE LR
V. L L, b, IR (a,b) DKEWH DT, a 3N WHOMTH Y, &
KB/ NIDDLHDIHZZ S TH L. mAERRNIDTFEE LR WIEEIZ
b, ZOhHOIHZ2bDE LTLER, FRZERL XS.



E# 15.1 ([0, pb7) ACR T 3.

LADODERZ2RDODEBRSIRNEDPFLETILE, Zh%E A D
U x 514

b FR (supremum) & KT}

supa £7zi% sup A
acA

TRY. $hbb A LRLKE
UA) :={zeR|zid AD LR}

B, supA=minU(A).
2 ADFTRERDODESIRRBIFET LS LEE, Tz AOD



T A

TR (infimum) & X

inf a £721% infA

acA

TRY. $72bb A D NRr2ek%
L(A):={zeX |z1d ADTH}

eE<k,inf A=maxL(A).



AR NEIPFE L BWEERIZ, ZTOrDbHIHEZZ2bDEEZ LD L
LTCERR, FIRZEBALLDLIFED, ERIZEINUL, LR TMRIED2EE5D
BN RRETH 5. —RIIEERESCRDMUIFEE LRV, TIEEESRT
RIZFFETH2DTHAI)N?



EIE 15.2 (EHoEE, [0, p.58]) RITHBWTRHHD LD,

1. FITERZZETRWEZEEIZZE, FIRPFET 5.
2. MITHERRBZETHROWITEES I, FRAFET 5.



AR 15.3 ZOEHEHEIHAL LS T2, MERifde UTEREZHRS D,
EWH e EEZDIBENHTL 5.

BHROBFTIEE@E, FHOATTRNENE (WHEENTE 5, B KR/
BRI %, BB DR > TWd) Ml GEHZLICIELWE TS 5
W) CLTREL, ZORNHEDODE THEmMZEIT THI2EWHEGEL S, Z
DEBOHE DS B, HBEMHORN>TWSE | WO IWEEZRTEMHLL
THERZ D DPNWAWA L H LI, TOEBIIZDIHDV0LDOTHS. 22
T, ZTO#FR T OTHIZESZMFCED L T 5.

7B, BROBACBWTIEENTH 2 L BOIh B 5T, E5ICET 5
b o L EAPLANEEZRTEE LT, NZMIKL, NS Z 2L, Z 55 Q
PHERL, Q2o RZHEEL, 290 TEoRBZOEHEAT, (E



BONEE AT SR EDHPE LDV EDREET ) LS HICER
5. BRI 7], [1] BRBHE L. SRBET 2558 % 2 F R0 R
HTHIMD ]S



A= 15.4 CEERIIERTH 50, LR, FRIFFEEL RV,

EEBE mMeRDVACRDODERTHZLIE, Vac A:a < m DD
WOrWSI I Thot. A= DL, & 129 THEES I, I8
OmeRWHLT, Vacl:a<miZETH2. Thbb, (FED
meRIIHNLT, miZDDLEHRTHS., XoT, 0 IFLITERTHD,
U) =R TH 5. MHIZLT L) = R #bh2
RAICIEFERED B/ NEBDFE LR WD T, sup B, inf 0 IFFEL RV,

2. ACRDEICERTRVWE 23, sup A IFFFEL V.
%B@‘ FIZERTHRNEWVWS 22X, UA) =072 w528 THb. 2

BRI NIFEE LY (RDMOERZHERE L) .
3. ACRDPNMZHRTRWVE 2T, inf A FFEELRWV.



I 15.5 ([9, pp.61-62]) LR, TR BIHFETIUEI—ENTDH 3.



A B2 6NEEFIH LT, 20 ERASEKOESI—ENICEX 5. LR
&, ERERORNETH L. EH 14.8 XD, R/NIIE—EHY. O



I 15.6 ([, p62]) ACRET%.

1. max A BFET I (AF LICERTH D, 22T <), sup A = max A.
2. min A DEETIUL (A X NICERTH D, 2¢T%<) , inf A = min A.



At M =max A £ 35. ADLERE2EROLTEERZ U(A) &K,
BRABDER (1) IO MIZADERTH2. T Thbb M cU(A).
FmABOER (1) & M c A" #toT, ADEED LR m € U(A)

L M <m, $hbb MZUA) ODFRRTH 3.

EoTM=minU(A), $kbb ADLRTH 2.
TR & [AhE.

T XoT AR EICER.
HroT A £,




Bl 15.7 a,beR,a<b¥ 3 5. sup(a,b) =b, inf(a,b) =a TH5.

AERH. i 14.5 TAR L9512, U((a,b)) = [b,0), L((a,b)) = (—o0,a] TH
5. XoT,

sup(a,b) = minU((a,b)) = min[b, 00) = b

inf(a,b) = max L((a,b)) = max(—o0,a] = a.



I 15.8 ([0, ph8]) ACR, seRETB. ZDL ZRHHD LD,

1.

i) VeeA:z<s
s=supA&s<
(i) Vr<s,dJx€A:r<ux

: oS
s inf Ao (i) Veed:x>s
(i) Vr>s,dx€eA:r>zx



ST, A O FRAKDETESE U(A) Ll

&0 () & sHBADERTHSZ, DD s U(A) Vo TW3.

— 1M () Tr <s BB r i ADERTERVL] 2o TWnd, it
BEEZ2Y, PP ADERESIE, s<r), WorRiUE (513 UA) O
TRTHZ sz e.

TbB (i),0) 1F s DB U(A) /T, 7205 supA THBH T ZW\o
TW5.




&t (i) BERICER TR

Vr<s,dreA:r<czx
VreR:(r<s)— (3z€A:r<x
VreR:=~(Fz e A:r<z)—rLs
= VreR:(VeeA:rda)—>rLs

OFD (ii) &
VreR: (Ve A:z<r)—>s<r
= VreR:reU(A) —-s<r
= VreU(A):s<r

v 7%, AAGEICTIE, Tsi3 U(A) OFRTHSZ) L5
AE. HERMEICHLEY, i Ao ERTERw) 2 TtE L IrcA:r < THA.




ROV I EEHRE.



%159 ACR, seR T3, RHBEHD.

1.
i) VeeA:xz<s

s=supA &<
(i) Ve>0,Jr€Ad:s—e<x

. (i) VeeA:x>s
s=inf A <
(i) Ve>0,Jz€Ad:s+e>x



Bl 15.10 a,b e R, a<b&F 5. sup(a,b) =bTH5ZZEM 158 &
o TRLTALD.

A EED x € (a,b) WL, a <2 < b, Kl x <O TH205, blIE
M 15.8 D5 (1) 2ALT.

G () Zz#ARES. r<b &$5. x =max{(a+b)/2,(r+b)/2} £BL
C,x>(r+b)/2>r®xax>r. £, 2> (a+b)/2>a®X v >a &
512, (a+0)/2,(r+b0)/2<bTH2»1r6x<b FDbdL,x€ (ab) D
r<z. XKoTEHEMH (i) BRHIL>TW5S. > T b=sup(a,b).

TAE, i 145 OFEFAE FIRRICIHEE DT LT IV, bbb, r<a®
cEX,x=(a+b0)/2BLl.a<rD &, z=(r+b)/2 BK.



inf(a,b) = a FERITRES.



EE 15.11 FOIFBHOBETRLEZVWZ W, rd3b KDL TH/NEITHh
X, 71X (a,b) DERTIERVEVWS ZETHD. DED/NSVr ZEZTH
BRPZVWOT (EEEESR) |, EERIE, r > a OBERIEZNITHT
5.



TH 1522006822 ROEELEERZ UV DO%EIT 3.



EIE 15.12 (7 F X7 X (Archimedes) DM [9, p.65]) R ICHBWTRH

IR RVASN

L. N RiCER TR,
2. Va > 0,YVbe R,dn € N: na > b.
3.Ve>0,IneN:  <e.

EHIZ, INHEFEETDH 5.



AEBH. NS BICAERTIIRWZ & 2 A TRYT.

NHWECERTHZIRET . EH 152 b, NIQZ ERAEET 3.
s=supN &BL. R159 &), B2 neNPFELT, s—1<nthis.
ZDEs<n+1 Ziﬁé?ﬁ),n—i—lEN“E%%z‘Pfo,575§N0)J:§'?~“C“@%Z
PICKT B, Ko TN EicERTIER V.

ABEINCFL Z 2720, HWHEEHWIRT I b TE3. "

KT, 123 BAETH 2 Z L 2Rz D.

N2 LICER TRV e 2B TtELC L, Ve eR,IneN:n >z TH 3
CCITEET 5.

1252) a,beR, a>0r3%. |WEXD, HEn e NBPFHELT,
n>b/atitd. a>0Kr5o, WA aZPT5E, na>b.



25753)e>035. RELD, DE2neNDPFEELT, ne>1,%k5.
n>0770o, WildznTHZ2E, ¢ >1/n.

325 1)x>085%. M 1/2>0TH206, RKELD, HBncNB
FELT, /e >1/n 5. nx > 0722050, Wi ne Z2F5 8, n > .

IN £ Q705,152 (OFHE) kb, NIC FEAFEELRVWI L 2R L. &8 15.8
ED, NIZERPFELRWZ & 2w TE T,
—(IseR: (VN eN: N<s)A(Vr <s,IneN:r <n))
= VseR:m(VNeN:N<s)Vo(Vr<s,IneN:r <n)
= VseR:(Wr<s,IneN:r<n) - (VN eN: N <s)
= VseR:(Wr<s,IneN:r<n)—-> (3N eN:N L£5s),



ERAY PN
VseR:(Vr<s,IneN:r<n) - (AN €N: N > s)

H BV
VseR: (VNeEN:N<s)— (Ir<s,YneN:r>n)

ZoREIE W, B2 EDIERA & [Ffk.

CZTEL2TVADIEUTDESRZETHA.

(s WNDOLERTHZ) iF, s ENDOLFHD»D, s KD/PXWEIEN O LFRTIERW) &
WHZETH5.

FoT, NIZERPFEELBVWEWS ZEZRTIIE, ZOEIR s PN ZF R K
W, Tbb, [s Eh/hXIFUI ERTIE R, 251, s iE ERTERV] HE0iX, TsHhE
BholX, s Kh/hXVWERDDH 2] e ZRBIZIWV.

YA e RboTETH, ZRIDKZVEHRENENZ L WVWS I EZSVEVDT, KX

Wz IR L TEZUR L.






AE 15.13 R AL OVWTWE X, TNERHE LTiHEETIH 5
KD, Lrl, BADOVNGTIE, chdEH GEHEXRZ2amE) Th

3. IHERAHY LTHOWAWEESTY, BHIEE?»S, [7LFXTAD
REL L IR enZ0.



5l 15.14 F = {% ‘ nEN} CR&$%. ZOZE maxFE =supF =1,
inf E=07T®Db, min E IZFELRZW.

AlEBH. e maxF=1ThHdZt.

(i) 1eNE»PS,1=1/1€ E.
(ii) FEDOn e NIIMNL, n>1TH255056,1/n<1.
XoTmax F = 1.

e maxFE =17056,supE =1 (& 15.6) .

e infEE=0THBZL.
B 15.8 (B2 WIEHK 15.9) MBS,
(i) FEDn e NIZMNL,n>0TH2H56,1/n>0.



(i) 7VFXTRAOREBID, FED e > 0L, 5% n e NIPFE
LTC,e>1/n.

XoT,inf EF=0.

infE=0¢ E7EH»5, @ 15.6 & D, min F I31FEE LW,

H BV, B,

TFEOneNIHNL, I/n>1/(n+1) € EB. Wz ™ min B IZF(EL
A9}

“imin E BFESTHUE, inf E = min E € E.
“imin E AFELZVWE WS 2 2R TETE, Ym e E,3x € E:m > x.







&£ 15.
S 6

R

15 LoflicsnT, EC (0,1] TiEH 225, E = (0,1] TIXEL. Hi
10Zo Z k.




BE 15.16 TH 15.8 D RO S ZRE.



BE 1517 0 AACBCRT, B3ERTHZ LT S.

1. ABHERTHS Z L ZRE.
2. supA<supBTHdZr%Zmt.
3.infA>Iinf BTH3ZE%ZE.



BY 15.18 ACR YT 3.

LreRPADERTIEIRVWETS. ZOE (FED 2z <r XL,z
FADLEHRTIE RN & 2RE.

2 MERDADERTHZL TS, ZOLE EED > mIIXL, o
FADERTH B ERE.



n
2n+1

EE 15.19 E = {(—1)"
min F, inf E 23K X.

nEN} CR 93 maxFE, supF,



16 #HIIDIER
E#& 16.1 ([9, p.93]) HAKEAEN 25 R ANDOEH

a: N—R

2R, H250VREHOINTH S I 2idoZ D IRLWGE, FEHGewS.
i a(n) % an, L BNT, #E0% {annen 2 {a,} X%%T.



E&E 16.2 ([9, pp.94-95]) BH {a,} 25 o € RIPCRT 3
< EEDe>0IINLT, B2AARH N BPEFEELT, n> N 2ALITHER
DneNZXMLT, |a, —a| <eDBEDILD.

AT EIIE T,
Ve > 0,IN e N,Vn(n > N) : |a, —a| < e.

DL E

lim a, = «
n—oo

D B\ F
anp = a (n— o00)



o 2B {an} DWERIEL NS,
B {an} 23D 2% a e RITIERT 2 & AT WS . LERFITRNWE 22
DEINIFHERT B 20 5.

T ZREBRD KD ICHEIT B,
Ve >0,IN e NNVvn e N:n > N = |an, — al < e.

HAGE I TS,
FEED e >0 LT, BI2ARB N PEELT, n > N 25 |an — al < e DD
ND.
MEHINTVDE LI, 2OLIRHAEOMELRERTHE VLD, BEZE-7DT 2
BRUIEEDLDETH 5.




AR 16.3 BHIOMIRZ Z D X 5125 JjiE% e-N fik e W\ 5.



B 16.4 T8ZH {a,} PREET S 2% e-NGETRLTALD.
B {a,} DFRET 5 21X, ERICED, THF {a,} FPEFITIEA]
EWVWH e THB. B {a,} DUICRINTH 2 ¥z THFIII,

da € R,Ve > 0,dIN e N\Vn(n > N) : |a, — a| < e.
T DEE,

Va € R,3e > 0,VN € N;dn(n > N) : |a, — a] > «.
HAZEICT 3 L,

EEOER 1T, HBIEDE ¢ PEEL T, (EEDHARE N 12Xt
L, NULD®2BRE n BMEELT, |a, —a| > e DD LD



e 5.
CONEOENE IS EZ X, (2?7 16.17?77 16.18 1)



E& 16.5 ([9, p.95]) 1. B3 {a,} DIEDIERKICHMT 2
f’fEEODK e RiZL, 2 N e NBFELT, n > N ZolE
a, > K &725.

I TE I,

VK € R,AN e N,Vn(n > N) : a,, > K.

Dk E, hm a, = +oo £&EL.
2. B {an} ﬁ)ﬁ@ﬁlﬁjﬁhﬁﬁﬂlﬁ"%

(ﬁff EDOK e RIIHML, HE N e NBFELT, n > NLEBIZE

a, < K £725.




A TH T,
VK € R,adN e NVn(n > N) : a,, < K.

ZDr %, lim a, = —o0 &EL.

n— o0



AR 16.6 BYIRHT ) vk, TBHIMNE (F7238) ORISR
T2 EWHZEEERLED, EB5I12d THHT2) WO EHEEMH -
TW5. ERKICEH T 2BINEIHBMT 2002 0D ZeBRUTKRE2 0D L
NIND, EIRICZSTH 2 Zehbhrd. (HE 16.18)



B {an) 75 0 RT3 2 %, lim ap = a L ENA, IR o 13, 5

n— o0

5l {a, ) R LT BICEEZDTHS 55 ? 25 TRIFIS, T OFEIEMH
HABH 22 LIchoTLES A, RISRT £ 512, 20 % 5 RDEiE s,



EIE 16.7 ([9, p.108]) BH {a,} OMEREX, FETIUX, HE—DTH 3.



it « € R % {a,} OMRETH 2 T2, feR a£5ET5. [l
{a,} DWRETIZRN T 22 RRES.

e=la—-p8l/2BlLe>0.

reERD|z—a|<e’hzIT s ZDLE,

@ =Bl =la—z+z—-F <|la—z|+]r-p]<e+|r—p

WHEET UL,
[z =Bl >|a—pBl—e=¢
L5,
Lo = li_>m a, THZEIDPH, (ZDelZNL,) H2EHAE N BDIFEL T,

n>N %ol |a, —al<e &%d. WoT,n>N %old|a, —p| > &



70, B {a,} ORERECIEARV

kbbb
Je>0,YNeN,In(n>N) :|lap —B| > ¢

HEEOBRE N IR L, ni=max{N,N1} B3, n>NTHbD, $72n> N, TH
2H5, lan — B| > TH2.




5l 16.8 1. lim L =0.

n—oo

2. lim n = +o0.
n—oo

AIERH. 1. fTED e > 0L, 7AVFXTRAONHE (EM 15.12) &b, &
5 NeNDPBFELT, 1I/N<et’b. n>NThH>dIXIRERED
neNIZHL, 1/n <1/N 7Eh5,

——0=-<e¢
n n

1 ‘ 1

27D, lim 1 =0.

n— o0

2. FEDO K cRIZHL, 7VFXTFTRAONH (EM 15.12) &b NIiZ E
WHERTRVWDT, HE5 N e NPFELT, N> K tixbd. n>N7R&



5idn>KTHs25, lim n = +oco.

n— 00



PURIIEEE & MRERE DRI IR DBETRDID 5 .



I 16.9 ([9, p.110])) =2 {a,}, {bn} D& HIZUHHZ 51X {a, +
bn}7 {an - bn}a {anbn} %)”Y;ﬁﬁ”f

1. lim (a, + by) = hm ap, + lim b,, lim (a, —b,) = lim a, —
n—oo n— oo n—oo n—oo
lim b,,.
n— oo
2. lim (apbn) = ( lim an> <lim bn).
n—oo n—oo n—r00

YQitkeR T2, {kay) BUIGRFITHD

lim ka,, =k lim a,,.
n—oo n—oo

ZOIT by A0 (n=1,2,...) B lim by £ 07513 {an /by } SUCHIIT



lim a,
. Ap, n—00
3. lm — = —"——
n—oo by, lim b,
n—oo



AERH. o = hm a,, 3= lim b, £BX.

n— 00

l.e>0&9%.
li_)m a, = THEN6, 5 N e NDBPFELT, n> Ny ZALT
FEED n e NISHL, |an — a] < £ B 170,
ARG, lim b, = fTHZDS, 5 Na e NHIFELT, n > Na %
AEFIEED n € NITH L, b, — 8| < § DD IO,
N = max{N1,No} £BL. 20 & n> N z2ALTHEEDn €N



WXL, n> Ny 222on> Ny THEIDH,

|(an +bn) = (% B)| = [(an — ) £ (bn — B)]
< lan — ol + |bn — f

JEL¢
2 2
= c.

&-oT, lim (a, £b,) =a+p.

n— oo

2.e>0&79 5.

s"—min{ ° 1}
' 1+ |al+ 18]
YL, >0THA. T lima, =aTHE32E, 20D XL

n—oo



T, 52 N1 e NPFELT, n> Ny ZARLITEED n € NIZXHL,
lan, —al <& DD ILD.

[FIfRIZ, nli_)ngobn =B THANPL, H5 Ny e NBFELT, n> Ny %
Al THERED n € NITHL, |b, — 8] <& DEDILD.

N =max{N;,No} £BL. 2O & n>NZz2ALTEEDOn e N



WXL, n> Ny 222on> Ny THEIDH,

|, b, — af]

= [(an —a+a)(bn — B+ B) — afb|

= [(an — a)(bn — B) + abp — B) + B(an — a)]
< lan — ol[by, = B[ + |a||bn, — B] + [Bl|an — «f
<& & +lale + 8|

<1-&'+|ale’+|Blg

= (1+ |al+[B])e

< (1+|a]+8]) - ——

1+ |af + 5]

= ¢.



X o T, hm anb, = af.
=k }:L\O;&W’%%Kﬂ@ ‘¥ bh b

TORLEVWZ R, SHBE LT, lan — al, |by — 8] 2VNEFIUZ, |anbn — af]|
HNZENVEWH I THS. ZIZT, anbp —af %, an —a & b, — B EHoTHRTZ
LE2EZT,

bn — aBf = (an — a)(bn — B) + a(bn — B) + Blan — a)

ERXZEHT S, T2, lan —al, |bn — B] DI e’ KD/NMZTFHUZ, |anbn — aB] &
(e +la|+ |8’ £ bM< Kb, Zhde ID/NEXL B X512 ZIRDTVS.

SE, BRELEDb 2oL ESFHEiZ LTALS. FERFOHHMNAS—FTIED
2M.) e>0r3%.

5'::min{ < , c ,1}
1+Jal 14 |A]



B, e >0TH5. le an = THEIZNE, TD WML T, 3 N, € N
HHELT, n > Ny 25 FHED n € NITHL, |an — al < & 2D 70,

[ABRIC, li_>m b, =B THE»5, H5 No e NDBFELT, n > Ny ZALITIEE
Dne NI, |by — 8] < 5 A 1D,

N = max{N1,No} £BL. 2Dt &E, n>NZAHLITHEEDn € NITHL,



n>Ny2»Dn> Ny THAHEDND,

lanbn — apf

= lanbn — anB + anfB — af|

< |anbn — anpB| + |anB — af|

= lan||bn — B[ + [an — |[B]

= lan —a+allbp — B[ + [an — |8

< (lan — al + |a])|bn — B] + |an — a|(1 4 |B])

< (L+[aD)|bn = Bl + lan — a|(1 +[8]) (lan —al <&'/2<17R5)

/

<(+lahF + S +18)



FEIZOWTITEIE.



I NEFr & WERAE o B £R.



EIE 16.10 {a,}, {b,} ZUHF, o = lim a,, 8= lim by, &35 {cn}
2RENE T 5.

1. H2EHAB N PMFELT, n> N bl a, <b, TH3Z2T3. ZOD
X, a<pBTH5.

2. (lZ&xAHB) a=pr35. LI BLEZEARN BPFELT,
n>N7%Ebla,<c,<b, TH255. 2O ZE {c,} BIPIERLT
lim ¢, =a TH5.

n— 00



AIERA.

1. M, 37205 Ta> BR61X, TEOHAK N XL, 5 H

REn > NDPEELT, a, > b, &850 T2 RRES.
a>F T3 c=a—-FeBlFEe >0 FM16.9.1 kb " K
{an — by} BIRFIT o — BITICRFT 2 DT, 2 AR Ny HBFIEL
T, FED m > Ny IR L

‘(am_bm)_(a_ﬁ)‘ <ég,
Thbb,

—e<am—bn—(a—p)<e
MDD, e=a— B THo7eh b, KT, AEED m > Ny IR L



i ARVAS LS
FEEOHARB N IZHL, n = max{N,No} B, n >N TH5.
Fhon> Ny 06, a, >b, THS WV,

RBZIERFEALHELED, R 1312 EZFH > TRDESITRT I LD
Hk 2.

HLEARBN BPFELT, n> N5 a, <b, TH2L3%. ZOD
X, a<fB, Thbba—-pB<0%ZERED.

RI1I312 &0, FEDe>0IHNLT, a—B<eThHsZrzrER
K.

e>0&3%. EM 16.9.1 XDEH {a, — b, } FPERFIT o — 81T



WIT2Z2DT, HBEARE Ng BIFELT, EED m > Ny iZxL
‘(am - bm) - (O‘ _6)‘ <g,

Tihbb,
—e <y — by —(a—p) <e

MDD, RIS, AEED m > Ny I3 L
a— < amy—b,+e

MWD ILD. n:=max{N,No} £BIHEX, n>NZE»5,a, —b, <0
ThHd. £/, n>No b6, a—pF<a, —b,+e. £oT,

a—pB<ap,—b,+e<0+ec=c¢.



%k, BEEETRT L b kD,

*:

AN eNVReN:n>N —ap <bp) >a<p

DXHEL
afpB—-VNeN,IneN:n>NAap £by)

DX D
a>p—=>(VNeN,IneN:n>NAap > by).

e = 9By B, EH 16.9.1 ZHEDTRE 3.

*iii

a> B — (INg € N,Vm(m > Ng) : am > bm)
MDD VWD Z e RE. MMEEE Z UL,
(VNo € N,Im(m > No) : am <bm) >a<f



DD ILDE WS T EDRE .

WV oI,

(INo € N,Vm(m > Nog) : am > b)) > (VN €N, In e N:n > N Aay > by)
DRDILDE WD Zepbhbd. BANIHLRZR I LS, 20K RiemdEass
5 M.

.e>0k795%.
li_>m a, =a THENG, 5 N e NDBPFELT, n> Ny ZARLT

FED ne NIZHNL, |a, —a| <&, LI —e < a, —a DD ILD.
[FIkELC, li_>m b, = THBENL, 55 Ny e NDIFEL T, n> Ny %

HBLTHEEDn e NIZNL, b, —al <e, £LIZb, —a<e DD
3D,



No = maX{N,Nl,NQ} e BXL. Z_@Z%, n > N() %&7\2‘3—1{‘%@
neNIZXL, n>ND»DOn> N 222On> Ny THEND,
—e < ap—a < ¢p—a < b,—a < &g
T

/I\
n>Ny n>N n>N n>Ny

BD B, |en —a| < THS.



EE 16.11 EM 16.10.2 T, B3 {c,} PPRKRFT S & ZRE L TLIEL)
ZEIWCHERE. B {c,} PIORT 2 Z e 3bh o> TWwiUR, EH 16.10.1 %,
Un < cp & Cp < by W2MEMEATIUI I WA, 22T, {c,} PINKTZZ L
BIRTRBEDND 5.




—fRIC, HABINBICRT 202 HET 2 Z 2IFH L WD, D25
REEOBANZ O WTIIIGEB R EE LT W 5.



E#E 16.12 ([9, p.121)) 1. 85 {a,} B LICER

< £E {a, | n e N} B LICHAR.

2. 8 {a,} B FICHR
e 4 {a, | n e N} DNICER.

3. B {a, } BEFR
e ®£4E {an | n € N} AR,

4. EE {an | n e N} D RO Z &%, 85 {a,} D LR W5 T, supa,
Ferl.

5. 8#& {an [ neN} DO RRDZ &%, B {a,} DFBREWVW-ST, infa,
Fenl.



E& 16.13 BH {a,} I3,

1. EEDn e NIZXU a, < apy1 ER-oTWB L THFHEMNY & X
n5.

2. fEED n € NIZWL a, < apy1 EHoTW5D & EFEFHBEFHEMA & X
3.

3. fEED n e NIZHLU a, > any1 EHR-oTW5 e ZHFRDI e X
5.

4. FEDn e NITHL a, > appq o TWVDB & ERBHFFRDA & X
N5,

5. ZTNHEF O THFSEWS.




AR HRO ko, REBEFEM (B FIEEFEEN ) FIT
»H5.



EIE 16.14 {a,} ZHFEMINIE T 5. li_)m Ay, SUP Ay, DV IDDPFIET
I BFEL TENLIEFFEL L.
BFIRAH O MRBRAE & RBRIZ DWW T b [A]fE.



atfA. {a,} DUHRY|TZ OMRED o TH B & %, o = supa, THH I %
R

NeNt35. B {b,} Z b, =any TEDSLHLNIZ nler;Obn =apy
TH 5. {a,)} FHFIGICHE 75, n> N RS ay > an = by. &oC
T 16.10.1 XD a = nh—{%oa" > l1m b, = an. [E>THEED N € N IZHf
La>ay, D5 ald{a,} ODJ:E'?“C%%.

b% {a,} DLERETZ. ZOLZXEEDODneNIZWLa, <bTH53. Lo
TH e FEIRRICEM 16.10.1 & h a = nh_)ralo a, <b.

FoTald{a,} D EROERNME, T35 a=supa, THS.

WIZ sup a, DFET S LTENE a T 5.

TED:e >0I1IHL, HDZ2EABN BFELTay > a—c 725 (R 15.9).



{a,} ZHFABEMTH 206 n> N %ol a, > an.
¥, ald {a,} DERTHE20FEEDne NIZOWTa>a, TH5S.
DEZHbE2, n>N7Rblla—c<a, <a, Fllla, —a| <e. $-
THEA {a,} 1% a WTIURT 5. O



% 16.15 1. RiCERZEFBENEENX, 20 ERIZIRT 5.
2. MIZERZBEFHBADEBINL, 2D RIS 5.



2T

v

BB THAIROEMEFAAL THL.



EIE 16.16 ACRZ LICERBRHDESLTE. 2O X, ADITIHR5
Bl {a,} (2FED, VneN:a, € A) T, li_)m a, = sup A 7235 b D7
1£5 5.



A n e N&e3252, 1/n>0TH5056, %159 &b, A DItz T,
spA— L <z eBRZHBOPFMET 2. EneNIIHL, ZOXS5kre A%
10 S, 20 % a, EBL. TOXRXULTHES 8 {a,} ZEZ D L,
BEDneNIZXL, a, € A DD,

1
supA — — <a, <sup A
n

785 hm(supA——)—supA“C%%?fP% XA BIZED, lim a, =

n— o0 n— o0

sup A 3bh 5. O



EH 16.17 BE {(-1)"} 13HEKT 5 2 ERE.



EE 16.18 L. 85 {a,} DIE (£73E) OEBRICHMT L &, Z
DEINIFERMT 5 Z L 2.

2. B {a,} DIEOTRKICHNT 5L & {a,} & GRELLT) NTH
Bedhbh, RIQFERTRW.

3. lim a, = —oc0 & lim (—a,) = +oc.
n— 00 n— o0



BE 16.19 INHANZERTH 2 Z & ort.



BE 16.20 MHF|HIFVEMEA {a,} (THROE, Vn e N:a, < any1) B
a cRIINKTZET5. 2O Z, FEDne NIZWL, a, <aTHbdZ
A



17 BIERDMER
EFE 17.1 ([0, p.141]) X 2EE5- T3,

1. f: X > RAR2BH%, X Z2ERKE 32 GERHEBEKEE VWS,
2. f: X > RZHEETZ. & f(X)={f(2) |z X} &, f OfEHL
W,




IR, ERED R OHDEETH 256855, 20— KK EEZ LTV
50, EERCE Z 2D F XM (BIXE, BAXE, FRXE) H 250X, 2DV
ONDOMEEDLGENIZFLATTDH .



EFE 17.2 ([0, p.142], [3, p.16]) S(# D) CR 2T 3.
a € RN S DEERTHS

f}fVe>O,3x€S:0<|x—a\<5.




AR 173 a c RV SOEBEATHE2EVIDIX, a DWW HTHIELIC a
DANZ S DRDBHZENDH I TH5.

ac€S IFRGZV. FIZIX01(0,1) DEFERTH 3.

S CRPXME (DRIES) THBHrx, S OEMEAL, S DR, XE D
ROWTNOTH .



EE 17.4 ([9, p142]) S(# D) CR, a € RIXS DEHEE, acREL,
[:S—>RZEBETE. ZDL %,

f)liFz—abllZ RT3
(ﬁf&%ﬁ@s >0IENLT, 5% 0> 00FELT,0< |z —a| < AT
THEED e SIZHNLT, |f(x) — o <e 2 DILD.

N TE T,

Ve> 0,30 >0,Vx e SO < |xr—a|<§):|f(x) —al <e.

Dk &
lim f(z) =«

T—a



HBHWVIE
flx) > a (x—a)

rEL.
a%, x—al Ll ZOEE f OMIREE WS.



AR 175 UM o —a LA ZORE f OMREEZEZ 2 ElX, ald f
DERBOEHNTHZ T 5.



AR 17.6 BAROMIRE Z D X 51k S Jilk%E -0 ik e Vo .



EE17.7 2 > a Lz OB f OMREL X, 223a 180K ¥ XD
DI EFVEELNRTZ2HDT, v =a TD f OMEICIZT—YIEEHERL. (B
BfIFaTERINTOVRITH IV LoT, ER1T4D0< |[x—a|] <o
D0 <1 DERNIBETH 2. X% R X.




Bl 17.8 B f:R—-R %

_J1, 2 #0
o=y 27

CEDEDB. FIIERZENDPEEIC, 20 L E, f(2) X1

oL, Tbb
lim f(z) =1

x—0

TH?2. ZOILEEFRIID> L > THENPDTA LS.
e>0295%. Z0E J=1BFET0<|2—-0/ <0 2ALTIEED
T ERIMNL, 2 £0TH2H5 f(z) =1%DT, |f(x)-1=]1-1]=0<¢



ThHsb. £oT,
Ve>0,30 >0,Vx e RO < |z —0| < §) : |f(x) — 1] <e

ERAN X5
lim f(x) =1

x—0
THAEZ e,
—77, T OB f X, ROSAE

Ve > 0,30 >0,Ve e R(Jx — 0] <) : |f(x) — 1| <e

B AEERWT HEE =132 ZorEx (FEDS > 0I1THL,
0-0=0<dTH2H,[f0)-1=0-1=1>c¢.



TIEOBBESATH KW,
Wrnbb,
Je>0,V6 >0,z e R(Jz — 0| < §) : |f(x) = 1| > ¢

N A RVASR
i) « ¢ <1 THIUIHRATD X\,




Bl 17.9 Tf(x)idz—aliEall RT3 ZOBEEMEEE R
THES.

f(x)ldx —al Ll Z RT3 2l ltHEIL
Ve > 0,30 >0,Vz € S(0< |z —a| <9) : |f(x) — o] <e.
T DAHEE
e >0,V >0,3x € SO<|z—a|<d):|f(z)—a| Le
DED
e >0,V >0,z € S:0< |z —a| <dAN|f(zx)—a| >e.

HAZEICT S L



(52 e>0DPFEHELTEEDI>0IIHLT, b xc SHEFAELT,
O<|x—al<dDD|f(zx)—al>ecZAlT]
v7%5%.

TGHBIE, a DWW BTHIERIC, f(z) A a b bR TVE X5k, s € SHAHZ LV
Ze.




BHNOMFROME (EM 16.7, 16.9, 16.10) & [Ftk7Zz Z & DB DOMFRIZD
WTHMALT 5. GEHBIZE A LR TH 5. UMD Z B D5 E & i
LTAXK.



EIE 17.10 (EH 16.7 OBEBIR) = — a & L7zt TOEEK f OMIREX, 77
ETE, HE—DoTH 3.



AEH. S % fOEFRBE L, acR%E, o —sa L&D f OMRETH 3
Y¥5. R a£ L T3 fRERMEHETIERN T L 2RES.
e=la—-p8l/2BlLe>0.
yeRDV|ly—a|<ekhldd s ZDLE,

o —fl=la—y+y—pF|<|la—yl+ly—»F <e+ly—0

WHEET UL,
ly—Bl>la—Bl—e=¢

LIR5.
S a=lim f(z) THE2H» 56, (ZDe ML, 5§ > 0 BFELT,

T—ra

O<|z—a| <o BB |f(zx)—al<e &b W-oT,0< |z —a|l < &



513 |f(z) — B >e &3
EED S > 0L, min{d,5,} >0 TH205, b€ S TO<
|z —a| < min{§,0,} AT HDONEET S (ald S OEMATZDS) .
D eSEEZDE, HDELPIT0< |r—a|<dTHhH, ¥720<
z—a| <6 THBHS |f(x)—f| > e TH2. oT, BIFMRMHETIEZR.

Ty nbb
Je>0,V8 >0,z € S:0< |z —a|] <IA|f(x)— | >e.

Eofl 17.9 .
THHFIDBELFEL & 512, SR TAERMCIEHIZRDD THS. ZIFTT, RLEVWI L X
DHIRNI ENEZTNS.






PURIIEEE & MRERE DRI IR DBETRDID 5 .



I 17.11 ([9, p.147], P 16.9 OBI#IRK) —>DBE f: S - R, g: S —
R, 202 lim f(z) = o, limg(z) = f2ATTETE. (KEL, o€
R¥¥%) COLE, lim (f(2)+g(2)), lim (f(z) = g(z)), lim (f(2)g(x))
ENFRBTE L, KAR D 110,

L Tim (f(2) + g(2)) = a + 8, lim (f(2) — g(z)) = a— B.

Tr—a Tr—a

2. lim (f(a)g(x)) = .

Tr—a

EWCkeRtdT 2L, liLn kf(z) bFEL,
lim kf(x) = ka.

Tr—a

Ve eS:g(x) #0502 B #£07%561F lim % HIFEL,

Tr—a g



—

3. lim

Tr—a g

(x) _
)

~

=



IERA. l.e>0kt95%.
lim f(z) =aTH5006, H5 6 >0PFELT,0< |r—a| <1
EARTEED ¢ € S TR, |f(z) — af < £ BHD 1.
B, limg(x) = 6 TBEDS, B2 b6 > 0 BHELT, 0 <
|z —a| <y BALTEED x € SITHL, [g(r) — 8| < § DD ILD.

d =min{d,02} EBLELI>0THY, 0< |z —a| < ZALTHEER



DreSIHNL,0<|z—a| < 2D20<|z—al]<dy THB2H,

(f(z) £ 9(x)) = (a £ P)| = [(f(z) — @) £ (9(x) = B)|
[f(z) — ol +[g(z) = B
_|_

IA

DO ™

€
2
=e.

£oT, lim (f(z) £ g(x)) = axp.

n— oo

2.e>0t7 5.

8/::min{ c ,1}
1+ |of + 5|
2B, d >0TH%. lim f(z) =aTH205, 2D ITXLT,

r—a



H2 6 >0PFELT, 0< |z —al <y ZALTEED xz € ST
L, |f(z) —a] <& DD ILD.

[FAIRR I, ;img( ) = BTHEIZHNE, 5 5 > 0 BFEELT, 0 <
|z —a| < b ZALTEED z € SITHL, |g(x) — 8] <&’ DD ILD.
d = min{dy,02} £BL. T X, 0< |z —a| <) ZALITIEED



reSITHNL,0<|z—al|<d 2D0< |z —a|<d THEIDNDH,

|f(z)g(z) — af]
= [(f(z) — )(9(z) — B) + al(g(z) — B) + B(f(z) — )
< |f(z) — allg(z) = B| + |allg(z) — B8] + (8]l f(z) — «af
<1-&+|ale’+|Ble
= (L+|af +|B8])¢’

<(1+]al+8) - ——

1+ ol + 3]

=E£.

£, lim (f(2)g(a)) = af.
g(z) =k LW BEEE Z UL, B0 DD 5.



FEIZOWTIZEIE.



I NEFr & WERAE o B £R.



EE 1712 (€H 16.10 oB#EBR) f: S - R, g: S = R 2%, o =
lim f(z), 6 = lim g(z) £F5. (KL, afeREFH) h: S~ R &M
Bes5.

1. 5% 60 >0DFELT,0< |z —a| < BOIX f(x) < g(x) THBE
T5. ZOrE a<BThHD.

2. (F&AIB) a=pr3%. 5T, D5 0y > 0DBFHELT,
O<|x—al<d BoX f(r)<hx)<glx) THRLTSE. ZDtZE,
al}l_l’)I}lh(LU) HIFEL, aljlirzh(x) =aThH5.



AIERA.

L ME, bbb la > g RbiE, EED I > 01X L,0 < |z—a| <
AT HD e SHFELT, f(r) >g(r) bl TLERZD.
a>pf b e=a—-0eBFEe>0 B fx)—gx)ldz—a
YL E a— BIIRT 20T, 55 8o BIFELT, 0 < |z —a| < &
RAZTHEED x e SITxfL

(f(@) = g(x)) = (@ = P)| <e,

ThRDb,
—e < f(z) —g(z) — (@ —B) <e

B DD, e=a—BTHolzrb, FiZ, 0< |z —a| < dg AT



TED x e SITxtL
f(@)—g(z)>a—-B-e=0

DR D VLD,

FEED 6> 01ZH L, min{d,dp} > 0725, 0 < |z — a] <min{d,d}
AT x € SHFET S.

CDx €SEEZDE, HDEOPIZO< |z —al <O THDYH, £,
0<|z—al<dZrb, flx) >g(x) TH5.

.e>0&795%.

lim f(z) =a THE305, 5% 6 >0DBFELT, 0< |z —a| < &

Tr—a

ZAHTERED € SITHL, [f(x) —a| <e, &I —e< f(z) -«



DD 31D,
AR 2, li_r)ng(:z:) =aTHHENL, Db 6 > 0DBFELT, 0 <
lr —al < d ZALTHEED 2z € SITXHL, |gx) —a| <e, &L
g(x) —a < e DD ILD.
o = min{50,51,52} EBL. ZorE 0< ]w—a| < dkATIE
BOzx e SIMNL,0< |Jz—a] < d 220 < |z—a|l < 2D
O<|x—al <y THEI2ND,
—€ < f(z)—« < h(z)—a < g9(z)—« <
T 0 0 T
0<|z—al<é1 0<|z—a|<dg 0<|z—al<8g 0<|z—al<d2
MDD, |h(x) —a| <eTH 5.
]



18 FARDEHH
E#E 18.1 ([9,p.154]) S(#D CReL, f: S —RZEHLT 3.

l.aeS &35, [P xr=aTHEH (continuous) TH 3
< lim f(x) = f(a).

def z—a

2. [H3S CHEETH

(ﬁ{EEODaESLﬂL fldrz=a CTHFTDH 3.



AR 18.2 IHEHELIELSI, lim fx) &, (a ZFR<) a DIELTD fD
MRTFZRTODT, 2 =alZBIT5 fOHE f(a) & E—UIBEGRI . BEE f
Mr=allBWVWTHETHELWVWI DX, ZOMBNFELT, 2083z =a
B2 fOEr—HT 2052 TH5.



AR 183 Bl f A x=a THitTHIZ L Y,
Ve > 0,30 > 0,Vz € S(|lx —a| <) : |f(x) — fla)| <e (3)

MDD Z L LIZ[FETH 5.
FRR, ERICED, BB f 22 = o THEHHETD 5 L 13, li_r)n f(x) = f(a) &
WH ZEeThol., ZhZimNTEIT,

Ve > 0,36 >0,Vz € S(0 < |z —al <d):|f(x)— fla)] <e (4)

85,
HEODIT (3) DD ILTIE, (4) BEDID. (@D 0<|z—al] <IZH
7B, jr—a| <0 bALITHIL.)



—H, lr—al=0TH2E5Kz, OB x=a 20T EEDe >0
KL, |f(2) = fla)| = |fla) — fla)| =0 < e BHITE D LODT, (4) DK
hILTIE, (3) BEKH LD,

B f D0 =a TEBETHZ VWS Ze 2l A TRIGE, ERED
EINE (4) B, SAESIC, 2ud (3) LIEMETH b, il (3) X
5.

(@)

RE



B 18.4 ] 178 DEAK f- R - R :

CR i

HEZD. ZOBEK fIF, 2 =0 TEETIERV. ¥, FED a # 01X L,
r=a CHEKTDHS.

G, JEIC A X 51 lim f(2) =14 0= f(0) THEOT, © = 0 Tilif
TRV,

—J,a£0F5. FEDe>0IINL,0=la| BT, 6§ >0TH5.
lz —al <0 ZATTHEED z 1TXL,

it

al = la -2+ | < |a—a] + [z < 3+ |2] = |a] + |a]



Ehb, |z >0, Thbbs£0ThH3. ko<,
1f(z) = fla)|=]1-1|=0<c¢

YD, flir=aTHEHFETHS.



B o sEfi 2 85 % TR 2 Z e 3R .



EIE 185 S(#D) CR,acSeL, f: S—RZEHETS. ZOL ERIX
FETH 5.

1. f Xz = a CHEf.
2. a WZRT %, S DIEh 672 2EEDES {a,} 1T L,

lim f(an) = f(a)

n— oo

DI D 3D,



AR, 1 D5 2. fldx=a THEHILTHE LT 5. {a,} Z S DILH 52285
T, nli_)rréoan:a’ﬁﬁé%O)Zj‘%). C@Z%,nli_}rr;of(an):f(a)“ﬁﬁ
5t T RIRES.
e>0&795%.
fldz=aTHRETHEIHDL, (ZDlIHNL,) H5b5>0DFEL
T, lr—a| <d ZALTEED e SITXL, [f(z) — fla)] < e DK
DALD.
nler;oan =aTHd05, (ZDHIIXNL,) 5 N € NOBFELT,
n>N%ZAETEEDn e NIIXHL, |a, —a| < 3§ DD LD,
L7ehBoT,n>NZALITHEEDn e NIZXL, |fla,) — f(a)| <e
DI D ILD.



bbb,
Ve > 0,AN € N,Vn(n > N) : |f(an) — f(a)| < e
MDD L ERT.

2Hh5 1. XHME Thbb, [f = THEETHRY) T 251E, a2l
HE 2, S DI B 2EE {a,) T, B8 { flan)} 7% f(a) QIR L
W S OMRFEET R TV ZeBERES.
[ e =a THETIERVETS.
DX, HDe>0DPHFELTHERD I >0IITMNL, |[r—al <%
BTHB re S BEELT, |f(x) — fa)| > e PIRD 7.



neN&dTsE, 1/n>0THE320, v —al <1l/nZz2hddH?
r € SHIFELT, |f(x) — fa)| > eDBHDID. FneNIIHL, Z
DES5reSEVEDEL FN% a, LBXL.

ZDEII LT 7285 {a,} BEZX 5.

ED D5, HDELDIS, FEDOn e NIZHL, a, € S TH 3.

¥, FEDOneNIMNL,0< |a, —a| <1/nTH2H»5, 13EAS
HIZED, h_)m a, =a ThH?.

X512 D N € NASH L, [flan) — f(a)| > & B D 12,
L7z T, 2O8H {a,} 1, S DIL» SR E a WIHT 2HFITH
D, 220, {f(an)} 1Z fa) IR L7,



1 OBEEMKDLTIE, 2OEENLD LD
M 17.9 TR LS,

Je > 0,V0 > 0,3z € S(|z — a|] <9) : |f(z) — f(a)] > e.

DR DIIDEWVWS 2. FE 183 vZHOZ L.
yRbb,

Je > 0,VN € N,an(n > N) : |f(an) — f(a)] > €
A WRVASY

*iv

V{an}((Vn € N:a, € S) A nli_)moo an = a) : nli_)moo flan) = f(a)
DEER
Han}((Vn € N:an, € S) A nli_)moo an =a) : {f(an)} & {f(a)} TR LRV,






PAXMECER S N EH BT ERELNE 237D o THE D, METICE
Rk A LEFDORILE 72 o TW 5.



FIE 18.6 B f: [a,0] — R AL 512, 5K f([a, b]) AR, BN
280,



AR 18.7 ZOEMEIHT 2 I1EEEINICOVWTHE SV LERT S (KL

V7 ) 4TV a b TADOER) REPDHLZDT, ZOHFHFETIXERT 3.
WMEOZRE 3] FESBOZ k.

COEMIE, LU, TPHXME Lok REBIIRAME, R/MEZ E 2] 2w
SEVWLITERENS.



FIE 18.8 (FRMEOEH) f: [a,b] — R BEEME L, f(a) £ f(b) TH
253, ZOLE, fla) b f(b) ORIDIEEDME k 12H L,

fle)=k»PDa<c<b

ZAT2T e BMFET 5.



S 1 f(a) < f(b) DL E.
fla) <k < f() &L,

E:={x €la,b] | f(x) <k}

£BL. EC|[a,b]Zro EFERTHD, ac EBRDTE#()TH
5. XoT, EWIZERBFET 5.

c:=supkl

EBL. EC[a,b| X bIFEDEHR. XoTe=supE <b. 7,
ae EWZa<supE=c £oTc€la,b TH5%.
flo)=kTHBZLETRZS. %1315 k0, EED e > 01K L,



fle) =kl <e, TDB,
k—e< f(c)<k+e

MWD ILDZ & ZREBIX K.

e>0&795%.

FIEEEHETHEME, 26> 0BHELT, |v— ¢ < § BHkTHE
Dz € [a,b] WXL, [f(c)— f(x)] <e, THRLE, f(z) —e < fle) <
f(z) +e DD ILD.

c=supE TH200, H5 190 € ET,c—0 <z A=THDNE
3% (k159 .20 € ETHYD, c=supE DL, 20 < cTdH5.
FoTRIZ g —¢| < THB. Lo T fle) < f(mg) +e. 7



xg €E ETHBEDH, f(xg) <k. £oT,
fle) <k+e.

EoT, BT fle) < fO) BB c#b. WZ, c<b. §p:=min{d,b—
c}/2 e BIFE, c+ 0o € [a,b] THDY, [c+dp—¢| =3 <d7ZEDH,
fle+d0) —e< flc). Flec+dp >c=supE LS, c+6 ¢ ET
H2. WZIZ, k< f(c+dy). £oT,

k—e< f(e).

L7ehioT, flc) =k THBZ PRt
flc)=k# fla) THED2H,a#c. oTa<c<bTdH53.



2. f(a) > f(b) DL .
fla) >k > f(b) 5 5.
B g: [a,b] > R %Z, g(x) := —f(x) TLXDEDS. TDL X, gl
HTHb "gla) < —k < g(b) BALT. XoT, kDiE#w» 5,

glc) ==k D>Da<c<b

BHTT cDFET S, f(o) = —glc) =k THEMD, D c KD
LOTH.

*i

e LT f(b)—k 2LiUIDn5s. BB, ZIETOHERT, flo) <kTHBIL
HRETVS.



i ?

B2 HWIREE 2 52 TH KD,
fla) < fO) D EDAEZD. fla) <k < f(b) 2L, E, cZFrERKI
ED 5.

o f(c) <k ZIRT.
c=supETH2056, EH 16.16 XD, E DIt 6% 585 {a,} Tec
IR S 2 DDFET 5.
EEDneNIZNL, a, € ETH2056, fla,) <k.



$e, [REFEOT, B 185 kD, lim f(an) = f(e),
FoT, EH 16.10.1 £ b, f(c) <k.

flc) >k ZmRZE>.

fle)<k< f(b) THEDH,c#b. £oT,c<bTH2.

B {bp} & by, =c+ 2 ITXDEDB.

%B#K]glmchéé.

b—c>0THBME, BB N e NBFELT, & < b— ¢ #IRD 1.
n>N%2ATEEDn e NITHNL,

1 1
a<c<b,=c+—<c+—=<0b
n N

TH506,0b, € [a,b] THB. T/, b, >c=supE TH3»bH,



bp € E. $oC, FEED n> NZxHtL, f(by) > k.
é%KMfﬁﬁﬁfﬁébg,gnfw@:f@W.
L oT, M 16.10.1 &b, f(c) > k.

5T, f(¢) = k THD 2 L TR,
a<c<bTdhH?sZrIIIrFE.

TPV EEZER, n < NIZOWTIE by € [a,b] 2ES2DH5RVDT, f(by) DSE
RINTVRVDD LAY, XoT, BEI {f(bn)}n>n 2ERX D, DBV, by € [a,b] &S
nAZDOWTIE f(bp) ZMTH KVDTHEYITED 5.




M 18.1 FfMEOEHDIEZ, TBIE f: [a,b] — R D3BIXMH (a, b) T
e L7eBE, —Mcid, RS D L7 wv. D L7700 & 5 26l %
2UF &

7, FOFERHDOE Z0 5 £ VDR BRI2DPEZTAKX.



EE 189 B f . R—-R %

TED 3.

1. f1E, o = 0 CEFETIRENC L 2T,
2. fIX, EED a 401N,z =a TEITHS Z & Ent.



BE 18.10 B f: R—> R x =a THHT, f(a) >0 TH2 LT 5.
DL % aDiidT f(z) ZIETH 3, §4bb, H5 § > 0 BHFELT,
z—a| < ZATTHEED 2 e RITHNL, f(z) > 0D IO & ZRE.



EY 18.11 #¥ {a,} PEDE a c RIIICRT 23 5.

DOt &,
AN e N,Vn(n > N) :a, >0

D DILDZ & 2Rt



EE 18.12 {a,}, {b.} BUCEH, lim an =, lim b, =B THHLT 5.
n (oo n—oo
B, EEDn e NIZHNL, ay, < b, DD IZoTWVWE 2T 5.
ZDEE, a<BIIRDIOH? DI OROIFFEAL, D L WiGE

FRBIEET &
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