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P o 7o RIZHIFHFEN D DIFA L, NEDARZLICRELSER STV,

ZNTIEEFFIROBA DBRETOREOHHIL oD LTWadhe Wi, £51FEF
WIZWE ZAD D, K EBAHTYDEANEID > THMBEOSERIZ VWY, NEFERK
CLOTE2NETHS (BEWRXE-oT [—REIEZTVWIAKLAS EED),

COBBECTHRALZRE (P [1]) & AEICOWTHIAL TH L HTEHETHZ LB,
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FIBETHV M ZEHS, ANTRT L 2HEL 5, XTI Z & TimBl OERIAHIA
MEIZ725, TNEMERT 25 2 & THRICEA, mRIC (R K-> TWIUE) RET S Z 2icL
£ (¥bbhwnd e, FRFLITHICHZED ),

HRBLNDFHEARTVEBEEL - =HIFTHL (YND L THBED), i [2] B8
B, IR L Bbh s, ¥ [3] BEAEEOEMIRIC X 5. IFEEATONH D
FVHBHRAMETSH 5, 2 UFNEA. HENETEESH DT EUURE S T
BN U 7oA [4]) 2 BT TB <.

KrFor., R IT5U5 LTL LITHEN LAEHERERLSEZOHATIX, AESD
FoEDLRVE BN O0B 5, b 5D LEMNRAAEDARE [ < 5 THT (B
ZULEM [5], BB [6]) EHHRDIEF > 2D LEHESHERPRE LD, S0E 25
EAHDH o TV,

1 fnEsmiE

il & SRICBE 3 28R E - (~TRW), A (D), V (E721F), = (& 5X) 1k, EHE
ZEDBN—MZ X o TREDIT SN2, RAICKX o TEEREZE Z I (7) ERHEKS L,

ZoffiTid. BROmEIHAED INEEMEOERZ M > mEmE ek > (Z8z &
T &M (GREE)) 1oV TIE, XRET NARGERE) T D).
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1.1 fMBErEOE®
(R, FBOHMET 225, BEENAERL VS DI TRAV, )

DLW

IELWHIEL K W0, BEERNTHIMC = 5 F5k (XESR) O Z & Z 8@ (proposition) &
W3S,

(FE: IELW IEL SRV EIE, EER - MR - BEVZREEZS > TV 5D TR,
B - HHEIZEHT 20, tWVWH e ThHb, )

Fl11 T1+1=2] ZMETH3, TMHERIEHEHETH S, lsinl X1 EHhKREV] X6
MTH5, NEIIKEV] EIMETRY, m

BEDZLE p, g, -, p1, po, - DEIBLTFRABTET,
LA
HE@WEHPIELV I % [ZOMERRTH S (true)), [ZOMEIMDIIO ), [£ DM

LAD D
ML T %), [ZOMmEOBEE (truth value) (& T TH 2 2 W, MEPIEL BN E
=
% TZ20mBIMRTH 5 (false [f3ls], 7+ —x) )1, TZOmEIIKD Lzwvg, T2
DT L2V, TZOMBEOEMEIZ F THh5) \WwH, 2F b, H2amdE)EHE
Yid, FOMENETH LI, BTH20% T,F LWHHLBETRLEZ D THS, T D
DiZ1,F ORbDhic 0 FELMBDD 5 (T 2#EHD 2 Y ¥ 2 — X —TOmEHE IS
ERAIE

Bl 1.2 LUFD 4 o068

TAbW2EOEETHREDOZEEZ L TWS, A5, 51, T3, &3, 20WSEICET 3EENRD
HRCERWITER I N TV I DITE,



pr FRARIIEHETH 5,
ps €>27 (7L e FHAMBDEK)

=1
P4 ;Q—n:l
OBEMEFIEC T,F, T, T.m

MENETH S Z & 2R Z L 2z T % (prove) £ W5 (H 5 W\IEE D
{EZEERA (proof) ML), FERHE Mm@ D Z & 2 EE (theorem) & FES,

-~ Wtk R O RLI ~
B ORI EHZ DIRNTITMEETDH 5, @M ETDH 5 Z & 2T 7DITIFEEAD
WETH 5, FEHEHREF Y O » THIAI N, —KUICT IV (FEREDEWV) D H
Kz,

TVIZH YRV T7DITILATR (=2 Yy R)IZ&D, ZORAETOEFEDEK
s TEaw (R4 7)) LWISFEE [T 1Ko/ (B.C. 3CH, 213%&), KNH5
(or 9), HE (5) 2 HEAD T 465 DMEDGEHEI N TWVWS, ZhoDmmEld, BETH T

\&TEU\ GEIC ST B 572D F 53R E) L EZ STV 3, )

EIE /—\EE .
/ﬁ@\ ﬁﬂz/_‘\ AR 7ﬁ \

1720
BHFEDT XA PRHEET, “ELVIE E WO EKRTOEM Y, EH (theorem), fied (il
154N

BIER, lemma), A (proposition), F (corollary) D XS WCXFIL THERZ EH3H B, Z
AUIRD LS Do Tns,

o BIfEMICT B, BOHZL o T, HEZXDXFINOEIZL WD T, FHIEER
LD TR EH] 2SR,

o EMZAAT 2 HWTHEZ NS “NEDHOEM” % M@ MR,
o EMLENHTCITENINDE YNEDHOEM & TR LR,

o ZOMD YNEDHDOEM & i@l LR, J

R 1.3 5L SO OFHZTARNELD LRV (L TV 2ERERZ D% Bl%
LTWBDT ) o, AV, =, & ZRIBRES &V, MdEERT B8 THE T2 p,q, ...,
P, P2, .. BREZWMEEREL WD, DRI T OEEEZFOmEZR TS T LORICF D
BHEZFROMEZR TS L ZEAL (T, L ORODIZ Y, A 25K DDHE, £H0D
FERRAT 203 OTEDNH 5 L 572, ). MBEEEL WS, swilals. mdEIE, A
TEHEMNGERET, ZNO YL —ILTHAGDER D DK ZHRER & F,

T, L, ¥, A& TpX TlEZHZ8 \top, \bot, \curlyvee, \curlywedge £ AT %, m

1.2 BE
i p IZOWVWT, Ip TRV WO amEZ, p DBE (negation) &R, —p TR, #t
L EI Tp TRV F£720E Tnot pi WV I,

2HRIETIHEALTOWRVDEITE, Bro2R DIt THR»TW3,
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BIZIE M+1=2) Zped2E, pld N+1£2 TH3, /= VI0>7n) Zp
T22E, pE VI0< 1) TH?, (ZRFIIWXEL I TRAEVWEIRKD T, £
BOUEMR ACB OEEIF AD B TR, A¢ B Th5, )

p DEEZRTDIZ, R ~p RE, pLADEEEEZHWEZEBHZ WV, ZOHETIEE
E—ELT-p &I,

(ZHIF) —p 1 TEX TlE. \neg p 5 W \lnot p & AN T 5,

RD2DODZEZIRET S RO TS 2 )0

uhﬁmﬁ ho

[ 2 (the principle of excluded middle)

EEDOWE p IZDOWT, p £72E —p DB LD D LD,

Ll m

\o‘

4
[{f%‘ DEE p IZOWT, p & —p BREIFHZE D LD Z 2137w,

TLwh

F & (contradiction) &k, H2dE p L ZOEEME [p TRV DFEFICETH S Z
ZWVWO. DEDIEFERLIE. FEAFELRD, 2V L TH %,

~
J
(the law of noncontradiction) N
J
a

EE 1.4 LEHTOHEE — P TR EFEEOZ L 2 FEREMMATWED, HFHHEr WS S
WELWRBZEBLLREUDN LTz FEIEVWE WS ERLZDOED S, HEFER] Lo, F
JEEBET S LD BRRBHFICITRETIE RV, HEFEE] WS FEIXH > TWe=DT, ME
TR CWOBHEEIDZDONR2LE o720, BRALEFIWVWIBTEND L Z BT o7z,
EWVWIH DT MEFER ZH5Z2I1CLk, n

A5 1 DDA p IZOWT, p & —p BEKFHIKD L TX, FEOMHE p IZ2VWT, p &
—p' DEFHCETH 2 Z DK 2, B LZIRoLDLLF ¥y 7 F ¥y THD3, DR
Hamld — YRRV, 2 S BR ERIIMINIHDETH L e EZHNTVD

1+1=2%7>4 DX BRMECDOVTE (BB T A2 DT), HFPEMIED IO Z
CIWTHARED, BAPEZITHETERVE I RMEIZOVWTH EDL LN DIIDOZ %\ff}i
ETLDODPHHRTH S, 2O RPERBEFAED VT, ERERHIELVOIDZER
7o (%72 DIE Brouwer?), LUFTREHFHEZRE L CiEamz 1T D,

BigE
il p BETH S Z L ZRAT 572012, p B D LRV, DF D —p 2D LD EAREL

W hiE>s

T, FEIEIND I LERT, WIS TEND S, ThzEEZE(proof by contradiction
— EHRT 2L [FHEICKZFH) ) v,

(FEPEIZE D, p D —p DVWTADLDKD D, —p DD VD ERET 2 EFEHEL 5
BHER, WRERID p 3D LR WI P ErNS, WRIZ p DD IO, )

IZIE, 1+1#2D1+1=3dbETHBILITK%,
4Luitzen Egbertus Jan Brouwer (1881 £E~1966 4F) 1%, E#lEFKFOALAE £ LT HESHD. Brouwer
DREREERED AR Y —DRHTHERLERHLTRL 2.
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BIEfEx

TEDOME p IZOWT, —-p OEMEIZ, p OEHEEN T THIIXF, p OEHEN F T
HUUTT TH2, TOZeZRIDEIBRERFLATRLLS D2 EEER (truth table, BiR
) LIES,

p P
T| F
F T

£ 1 p EEDOEE —p OEMER

(RDD) T RO THS VA TOLE pEF,pBFOEE pld T T
H5)o

1.3 HD (GRIEFR)

2ODMEp ¥ g W LT, TpTHD, 2D ¢ TH2] tWHidE pAg 2RL. Tp
2 gl pand q1 2FEdr,

AT A

p & q DFwEETE (logical conjunction), #F (conjunction) £ F 95 (ZNOHDFHEIIHE D
DRVDT, HRARLISTHRVLDDH LK),

TZ2LTu. TLA L) BRAHTRSZ2, E6d o) EFELTHS (HEEE LTI
rheh, B, T, =27 Y RIEER D).

pAqg DEFEIZX, p & g DEHEENREDHICT THLIZ2L X T T, £5THRVEZIZF T
Ho,

p e qlFERZND T, F WS 200HEMEZES DT, Z0H# (p,q) DEFMEHIZ 4 DD
Band b, £ITphqg DEBEEIZ, £2 DX5 BREHERTEY S,

pAq

SISIEEIREIES
3= <
| g >

F
£ 2 p, g &ZDOFmHEME p A g DEHER

AR 1.5 ([EBICDOWVWT) 42005E%2 8D X5 IZWiRZ 0oV TE, TFFENIEF ) 2w
5@l 5 (MENEZ#-> TREIREL EE57251EF),
TOHENBF &bk, 2322, LORDIEFICKRS, FOFBT bk, 33k

Pl ql|prAg
F|F| F
F|T| F
T|F| F
T|IT| T

%%, m
(EH0EK) TeX Tld. p \wedge q 5\ dp \land q & AJ1T %,
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1.4 F7cld (GREEA)

20D p & g IZNLT, Ip TH2D, $RE ¢ THS) cWnWHmd%Z pVg ERL.
'p £7203 ¢Js Tporqi &HTe,
‘FATA
p & q OFHEM (logical disjunction), 1%% (disjunction) £ F 5 (ZNHDFEDHZ 4L
THRVDH),
pVq DEMEIZ, ROE3 DEIITED S,

g =<

B =
el s I S

£ 3 p, q & ZDOFWEMN pVv g DEHER

2,3, 4 fTHIEIID VW e 52, 117H. 2FDp A T, ¢gB T THhBEE, pVgld T
EWVIHDIE, BILRERC AP WEND L;m,cm HEMHET 723 tvwo 0, ¥5H

BFWwT&E25AD

575597‘57’&?753\ WS EK (BHRYER ﬁiﬂ](exduswe or) LW ) KMHESHEDDHLE206TDH
%, BHT TERIZ) L W0IDIE, P ed =T, EVWOIBEKRTHESHRTHS (257
DZHEMEE. 5 LADRdnis ¥ IR 2I5E8DPZ2 016 TH 55,
MDIRLITIRBED, pl gD T THE2LZ pVgld T 2V DIE, BFHEEZE
RLTWVWREWVWSI LD, £H5WVWI XSV LLWISMEHAEEZERL TWVWS (BEOWRT
H%)o

(ZHIF) TeX Tl p \vee q 2 W p \lor q £ AT 5,

::i i(\:.&) /IIL‘\
CET, mEOEME T, F 2, BT 23 00HE -, A,V ZEAL,

DT, Zh o oEBEZHAEOEEHRA0ES5T 5,

ORI T BIHE x, + 122V TE [(Hy A THEL TORVWER LX) x ZEICEHHE
T2 LWVIRKEZT D, A, VIZOWTIERICZD LS B Z LBRVWORERTH %,
ZDlD, EHEOLERLICGHET 20 RT 270, 2T ICkh5, DEDET
F. plgxr D%z p+gxr EFF 2D, GHEETIE p & gAr OFRHEANZ pV (gAT) D
E2ICEPRIR SV FEMEEE LT pVaAr EIEZEPRV), ZIUIRTEIESGD N,
URDWTHRET, AU(BNC) D& 5 IHEREMIT 20N EETH %,

mE. o A THEOELIEL ) 3BT 228D 2,

N

1.5 [ElfE, EIRfERIC & BEEEH
20D p & q LT, (ZOEFENZARCEDLLT, TOEMEDOAITEHLT)
p ¥ g OEBMEN—HF 3L %, 202 oOREIRIE (equivalent) THB LW, p=g T
HIZIE, BSHTKRZ Tab=01F a=0 F/4E b=0 FAE] 2WVWIHNEE. PHUNVGEEMNO T3

TRHATALEYSRBFTNEIRVD? F72, Tabe=01F. a =0 F=E b=c FF c=0 2[FAH] ITOWVWTIZ
EIo5m?




=7,
BIZIE, 1+1=2Ysinl<1EEBHBETHIND

1+1=2 = sinl<l.
p ZEEOmMEE T 5L %
p || —p| ~(—p)
T/ F T
F| T F
THBDE. ~(—p) (THEHIZ ——p LBEL) & p BAETH 2, OF D
(1) -p=p (REER).

FRRICLTULT D Z & AVEEAT % %,
(2) EEDME p IZDOWT, pA(-p) ZHEWHTH 2 (BFER). EEOMmE p IZOWVWT,

Wb 5

w5 hHo
pV (—p) FHICETH2 (HEHE, law of excluded middle)s

(LT MEEOGE] ELDEIELLTHLHIN, ZHVIEKRTEVTHE I
BRRWTHLY, )

(3) pVa=qVp, pAqg=qAp (iR

4) pV(gVr) =V Vr,pAlghr)=(pAg) Ar (FEEHE).

(5) pV(gAp)=(pVaq) Ap=p (BIXE).

6) pV(@AT) =@V APVT),pA@@VT)=({@AQV (pAT) (FEHR).

NELIH DD

(7) pVp=p, pAp=p (BFR).
(8) =(pAq) = (=p)V(=q), =(pVq) = (=p) A(—q) (K« BILH > DEB (de Morgan DIERI)).
(ST MEa. i, WL D o REGRF R (lattice) ¥ I3, & 51T —)L
REMINZMRBRD D2 FEHIZENKT 2), ZOHMAFNZR>TWVW5,
Z ZTClETERED—D,
() pA(gVvr)={@AqV(pAT)

ZAAAL £ 5. THREBROEMELRD ST Z 25,

pla|r|agVvr|pA(gVr)|pAg|pAr|(pAgV(pAT)
TIT|T| T T T T T
TITIF| T T T F T
TIF|T| T T F T T
TIF|IF| F F F F F
F|T|T| T F F F F
F|T|F| T F F F F
FIF|T| T F F F F
F|F|F| F F F F F

OESEDOBDOEFEHAIOFFH Y Bz D, HEOBPERE L 2R 0WD T, $RTOEEICOWTEHE L THED
DBV FEPENTH S (ZOEKTIZHEOBOEFEHAMOIFHLD 5 LWV,
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(BEHICOVWTOER: £1,235NCHEH, 28 =8Hd Nz EL 2HITiE,. BIEXKZ&EIC

BLERV, H#EAEFRES > THRW, )
HIEROD 54H & 8V HOEMEDS —ET 2D T, (#) BEDIID, m

g 1.

(@) pVgAr)=({@VgApVr)

ZEEAE X (X p. 30).

R 2. F - Lk oiERIEEBERE# - CiEHE X,
R« h > DFEANE, BEDOHEEICHE T 27K U TERTHEAZADZ WV S HINLZ W,
EAHICET 2 R - AL Y OFEA (BRIRDE L)
HEOHEEE LI — O TERITICT B L,

ANB=AUB, AUB=ANB.

N =(pAg) = (=p)V(=9), ~(pVq) = (=p) A (mg) ERHERTHK D,
Bl 1.6 p,q xZ T TFOENRDDHZ 5], HROENBHZ 5 WO mEL T 5,
TEDOEND R 5] D HROENSHZ5] (MAbHA5)
DEELX
[BEDOEDND LRV 203 HRBOEDD 52KV (DR —HIEFd5ARW)

TH 5%,
—Ji

[ EDENDBZ 5] £ HROAER DL 25 (DRAEBFAAIEFDBHZB)
DEEIF
(EDOEDRS HZRWV] D ROFENPDLZIRV] (EBE561H 52KV

TdHb, m

(F72013) % T8Boh—HREIMBBIT 2 L 2ICE (HHUMHE) ©rll Mrled
— PR THEXIICH] CERLEZET, LokshzhnwkEoR ks Z 2 ITHEE
Téo

R 1.7 HHEHOMBEEZ T IR, FO XS ICHEEBIZEAHEMESHEH 205, AYZ.
CTOWVIHDIFMEDEET, ZOEBEEFNHETEL I5RDDOTIERYL, EDE]
DRATHZ2D, (525 2lE¥E 50O e, BRI, BRI DD 5, n

R 1.8 (F—bOP—) MELEZ ZLREAD, TRXTOMELIHD A HER BEREIIN L
T, WIZEr R %, 2oz b—bOP— (EEIK, tautology) &P, HllZIX pV (—p)
Fh—=taY—TH%, =



1.6 (B%lF) AYEPa—42—THITEE
(ZZIEBZHETIEI Iy PTHI LIRS, )
AVEa2—X—DFRTT7IVIFED C TR, BT — 20 L CGriliEBE D K 5,

DRZZAINTH 205, 013 F, 0 ANOEEIZ T £ LTHbN %,

S L VIR L AT & TRHETES (B MNEETO |, & CIREALEOVEX S ITHER),
rlogical.c ~

#include <stdio.h>

int main(void)
{
int p,q;
printf("p !p\n");
for (p = 1; p >= 0; p--)
printf("%d %d\n", p, 'p);

printf("p q pllq p&&q p->q\n");
for (p = 1; p >= 0; p—-)
for (9@ = 1; q >= 0; g--)
printf ("%d %4 %d %d %d\n", p, q, plla, p&&q, !plla);
return O;

C Y

~ FTHR
cc logical.c
./a.out

'p

0

1

q pllq p&&q p—>q
1 1 1

J

O = O =

1 0 0
1 0 1
0 0 1

N O O~ rT O LT A &H

[
-

faRz T, F THRI 720128 < BILhL
(—1og1ca12.c ~

#include <stdio.h>

int main(void)
{
int p,q;
char TF[] = {°F’,’T’};
printf("p !p\n");
for (p = 1; p >= 0; p—-)
printf("%c %c\n", TF[pl, TF[!pl);

printf("p q pllq p&&q p->q\n");
for (p = 1; p >= 0; p—-)
for (q = 1; q >= 0; g-—-)
printf ("%c %c e %e %c\n",
TF[pl, TF[ql, TF[pllql, TF[p&&ql, TF[!'pllql);
return O;

10



a4 )L 114

YA &FRITHER ~
gcc logical2.c ; ./a.out

]

‘P

pllq p&&q p—>q
T T

e e I B B o B B B o B -

I
T
T F F
T F T
F F T

L3

-
N

1.7 RMEZERIC K SEERE
HHMERICXZEHE. T IHEKS ) WO EKRTIIEITH S, LarL, flziE
() (VAT Vs)=@AT)V(PAS)V(gAT)V (N S)

RAIHE X, L EDONZLHBITH D, p, g r, s & 4DOHDZDT, 2* =16 [THEICK S,
RGBT ENEZFEIT LA VDD, HLDBKRE, SiATF v 725 KE, BhEZ
T2 BEARYEDFEDEFELV (16170 H-70, EIDPTIRZLTHHEADRVDT, ®
DABENEEZZREFESS),

BB 2 N (GHR) b AkRIC, BRIl R7HAWZ L —1 e KD 2 0DEH%E H
WwiuE, RZEBIC & DA SR B,

KEELQE%@@%@%TE%L? h
p=q PO qg=r
%513
\ pET. j
(BUZBEF 2ERCOVWTD Tp =g DD g=r BOWE p=r) VI EHDOMERMERKT
H5, )

GEBR p=qld. p &  DEBDP—HT LI ZE KT S, B0z 5L,
p gAML IETHE, $/Ep & ¢ MG HHBTHS

rWVWH I RET,
ZREFKFHT g=r DD ILDODDT,

3ODME p, q,r WINTHEHTH S, $72E 3000 p, ¢, r DIXNTHTH 5
DD LD, K
prAMAFEIETHE, $Ep e r PAALHHBTHS

MDD, WA p=r. m

BOBED (p+q)(r+8) =pr +ps+qr+qs HIGLTW5,

11




4 D
EIE 1.10 EEDOW&E p, g, r WXL T

s
Il
Q

VA&
(1) p=—q
(2) pAT=qAT

(3) pVr=qvVvr

i RIRVAON

J
(BB 25Xz o1, FHOMARFEUCHEZRELED, 23D LT, FArHEoN 5,
YW EBICHY T 5, Z2omEmBERTH S, MRADTES] WO RGDBTES, )
GEEA (1) O AT % (fthd A L CAERIT & %),
p=qBRDILDZEIF (EFRITE-T)

pL gD DETHE, $RFp ghMGTLBWBTH D
EWVWSZETH 5,
() pLgPMAL BETHZLE, —p & ~qElHLHBTH S,
(i) pL g DMA L BRI THZHELE, —p & qEWALBETDH 5,
WINDHED, —p & ~q DEBIT—HT 5, I

—p=—qgn

Bl 1.11 (pvo Ar=@Ar)V(rAr) ZitRHE X,
DEEEERCEEIA L 72 2 BB L TV a0 b LR WA, §1.5 ICHEE/=DiE,

pA(gVr)=({@AqV(pAr)
ThHH, FAUTRWI LICEERT 3,
—7. §1.5 T, ANZOWTKIE pAqg=qgAp DD LD Z ITIERTH 5,
D 2O MHAGDOEIERW,
(RIEEH)

(pVgAr=rA(pVaq)
(rAp)V(rAg)
=({@Ar)V(gAr)
BAID = T (LEH 1.10), XD = TREGHL, RO = T (2EH 1.10) ZHWT
W3,
WZIZ (B 1.9 ZHWT)

(Vo Ar=(pAT)V(gATr)m
Bl 3. (1) (&) ZEEFHE &Ko (2) () T A &V ZANEZ X2 X,
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1.8 HHIE

MREEICET2HLWEE L LT TholiE (=) 2HEAT 3,

20DfE p & g WHUT, Tp BoiX q THAS (If p, then q)) EWVWHMEE p=q &K
T, ZOIEMERERIIML T TEET %,

(RIZEoTE p=2qDZeZ p—q &ELDDIYDHS, 5T, p— q DEFYEN T T
HHIE R p=q LEOVTRALTET L DB, )

COEIICERT DD, JITEREHEBEREHVTERT S (K4),

pP=4q

H oA
SR P

=
T
F
T
T

x4 p= q OHEIPER

Bl 112 M+1=2= V2.3 EEE F3E, "M+1=3=V2AIEHEE 35, =

EEE p DEDEZDIELDPEZRW (EDE X g BEIZKRZDEDID) KRBT S
D, p BADLEH, REHEOHDTELDTH %,

HRE L 72 R 5727 B T Dffwe ?

p=qBETHI7=DI2F, pBETHNL ¢ WETHD I EDRKET, p WEDOL =

G RETHBTHEEHTHEN (FBLTH po g RETHE). —fi. p BETHHOD

W2, g BB THA5EE. p=qldfBTH 5,

LORD p= ¢ DEFEIZ (—p) V¢ DEBEII—HT 2, ZZTp=q &lE (-p)VqD
CLLERTIILDDHD, (EBHLTRoTHRWVIITIED, A TERT 2D LT W
72Dh, £ LTHIADPZNE I READT 5, )

B 4. (-p) v q¢ ODEHERZEIT,
HEERTERTIICLTD, () VDI LTERTIIILTD,

(2) p=q=("p) Vg
THbd, THEFEVEHRATEI I,
p 2 51E q) ODEED. RDEXIIZK « BT Y OIEAZHWTHEATE %5,
~(p=9)=-((-p) Vg
= (=) A (mg)
=pA(—g).
Wz
(3) —(p=q) =pA(-9).
bHEAABEMERZHVWTIHEAT 2 Z b HKSE, WFhTL A, BEEREHTH 5,
p 725X q) DEEF IpTHEDIZqTRY] EEH . FHALHBEIEAS?
SCNRELAIET, ChOHRNIEEY 75 —DLAL1 27 L ER 5 b,
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AR 1.13 BRTHTKRS “&f (BFE) TR LTTidR, MBI LT = ZHVw5 I
EMRZFEO NP BVWEBGET 2, £3F 2013 ORIRIZEVTDH S Z i, frdt
HDBHDICER L Z & T, BIEDEE, BEXZOHRD LI CEZL2DHBEETHA I,
FOXICERT AL, N1+1 =273 V2 3EEE IELMEL 235, BBl
T, BREBZEUAT20TRERVA(1+1=2TH3 b, V2 NEBNTHZ Z v ICHR
DHDDIEAHIN?)e EHEFROBFETH, LANIABIIH LT 513 2o Tl
BEOEEERD HF 1 Tk 72013 BEFOEERREL TV X5 Th 5 (MEE
L TWVW5), =

1.9 misc

(ZZRERED L ZFIZEATVWRRZTHRDOT, WETEAFY T2 LAKRY, )

1.9.1 ¥, @B, =

q=p %, A p=q O (reverse) &ML,
AR
(—q) = (—p) Z. & p = q DXA (contraposition) & FE3,
55
(=p) = (—q) Z. i p=q DELILR (6 LWV — BFETIEBEZ IO,
MEp=qBPETH->TD, TOW ¢g=p PETH S IIFRLHW ( HEEIHTLHER
531 )

T 1.14 EEDm@E p & ¢ IRLT, i p=q &ZDME (—q) = (—p) DEMBIF—
T 5,
p=q=(~q) = (—p)

GEER W (BEM{ERZFEITIE 0D %, = ZHOTICRLTAMEEFELTHEV), =
B9 5. EF1.14 ZiFFHE X,

1.9.2 BERMG. +O%MG. BE+DRG

(ZDEFETIE,. p, ¢ XWETH D, FHFETERVDT, PLB2LVWEEBOLD XS RA
WS B H3-82 TihGERRIE) 1T T REDN?)

il p=q OEHEN T TH2L X, pld q D+3%EME (p & ¢ KD VDT DDT75%
). ¢ & p DBERMY (¢ 13 p DD ILDTD DRESRMF) LR,

MEp=q& q=p DEHENE DI T THRL X, pld ¢ DBREFTDRHETHS (p 1
q DD LD DDRETIEFEETHE) LR, TOIZr% peq TR,

HHAA p L qIZOVWTHMEDT, p & g Z ANBEZTHREL,

IRRTH DN, FHXKIE R~ Y HZHATWo, BEFINCEL F 5 OMWEYIRRI T, BHA\YH He
BEEF ] EEoTWT, 2400 D L, EEENICIIME>TWs X5 R5p Lo Thy, EiEfriz
FATHHRE LW,
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2 hFEFRIE
TIhE (o) BEES LS (LB RNEDD B MENTBRTE ),

7272 1 DOEFHINREWR S GAITZ I EZ L L B (LIRUIRERME) ofeEmnt
RIZH L TADPERTZ2OPEETH S, HlZX MEFEAND TR TO=ZMABIZOWT, ZD3
DONMADHNT 180° TH S 1o DWW D DEHD KD DICHREERIEDINEIC I 5,

R 2.1 TRFUEROWED T, MRZERT 272012, e-N ik, e-0 B W o dDOH
HYH, 50V ZATHERHEPMNELRS ] WS EOIRBREKDOZ N LIELIEE DR
%o INBEWEEWZI EHIS D o7=DT, #IDTHEWERIX (722138 tEBo7=070, R
{EZTAD L., e-N ik, e-0 fEICR o G TIE RV e 33 W b, REERD N
Yk, BEEREOBWERIT, UTFTT 72 SAHTL %, =

2.0 ERFEFER: BETRESHOESZRIELS

LHWXOVTE, mBEORTHHN T 25, PledEDIil, X2 e EMLZDOTUTORS
ZRHIBIL THALTEL,

rDPEEADBERTHDZeZ e A o PESADERTRVWItZ g A EL

FLE | ERR RS

N BABEHOREE N={1,2,---} natural numbers (HA%K)
Z BEHEHROESR Z ={0,+£1,42,---} | Zahl (KA V3E: )

Q HHBeEROES quotient (Lb)

R ESUERINOE =) real numbers (52%%)

C BEBEHRORS complex numbers (#Z%))

X 1: BLEHSYBOEEDFILE

(B EITKRF (bold face) N, Z, Q, R, C ZERITE L & &, XFO—HZ _EHHRTTS
CETARFZEVWLI LT 2BER D> T, 2O —RLLIzE W5 256 LW, TEX T
(3. \mathbb{N} D X SIZAIF %5, bb & blackboard bold DWE7Z & 22, EERT 2 & THEK
KF) T )

2.1 GE (FRRERAEK, &)
Mz >31 13 (8 v DEZED S L BBDPHEE L TMEICR S, ZOXIBEK » 28

LwoZ

LERZ. 2 IZOWVWTODOERMH (condition), #MEE (predicate). fRERREE & ML,

T IZDOWVWTOEREZ, p(2), ¢(x), - DEIWCRT BHIEATVWIHDOES L TERIN
7R OEL TR DT, HEDESUIRNTHA D),

AT CEA L -amdICB 3 27HE -, A, V, = 2, FCELTHEHT %, (-, AN
LT VR = EFEZEIWVIEZHDT, Lo DELLNDDTIERWESS17?)

REERILTIE, BFECS (quantifier, RERE L 51 5) LININZEEY, I BEETH 3,

VB2, AEEEIO X 5 iR IS, BT MTTDFER Y,
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2.2 [MEE®D], TgRTD],V

BATHTRZ2MEDZ X, MhH 2 —EDHFD D DIZOWT, 1 DDA 72 L ]2
DWALT B, EWVWITEDDDHZN, TD &K S andE % £FaneE (universal proposition) & W
9, WA AKX MEEDOOIINT LT~ D IZD ],

MEED ] X TIRTD) EBFWV (ZOADPHEBIGEL TR EFFOADPVWED2 S L
NzV), HERLT) E TieonT) 2BV, AR 3 s3] $£71F T
Hd EdEOIL, BRI hsZedH s,

BETERITLZE, [IRTO)  MEED) 3EBIND DB,
[(FRTO, [EED) ZAFICOWT, (ZO=AFD320) NADHIZ2EMTH 5, |
N(FTRTD, (EED) Mm Al Re 72 BT ER T D 5 |
MEED 2 1T LT p(z) B DILD) WD iz

Vo p(z)

r£3,
VIZ CAll” ORFHD T A’ BB X TE- -5t 5 TH %,
(BAIEK) TpX T \forall ¥ ANT 22V 25,
BIZIE TFRTD 2 WL T, 2 DEELRSIE 22> 008> WS amdE%E

Vo xDEH = 22>0

LR,
A (), [ 2@ cHlo T

Vo (zD3FER = 2* > 0),

Vo [z D3FER = 2° > 0]
DEIRBEL Do ZDDTHFE I NDIFABLENS D DD VOIIKTS %,
FVEED ~
p(z) 2 2 WZDOWVWTOEN (z ZED D L plx) DL 785) &5 5,
“For all z;, p(x) (holds)”, MEE®D z IZR LT p(z) (LD ILD. TH3)) , FXTD
2 IZOWT p(x) (BERDILD, TH5B)l LWV imdE%x

Vo p(x) H3WIE Va(p(x))

LOBIEEDRZES TH S L HI1T. BEATERICH NS
Vo p(z)

DY DRET, p(r) 13ZL DBE. pi(r) = polz) LVSBEL TN, py(z) & THIHEGEH |
LI DX S ICE T,
(Vz :pi(x)) pa(z)

HOZFHR) HIZIX T1+1=2TH3), NMNM+1=2HWHID2) L5-oTHRWVA, B2 N+1=2 &
FTEONPEBETHA 5, o BEFETIE. “14+1=2" X “one plus one equals two.” & 3\ “one plus one
is equal to two.” EFLD T, 1+ 1 =2 ZREENTERELL (H25WVIEHI) IZRoTWVWBEEEZLINETDHA
5. HAETH, NM+1=2) & TWBZFTWHIKIITHZ) LibRE2D LKV, HD5WIEHAETIED
Ebe TH2) IFAMBATRET 0BT VBT TREARTRNEDND,
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EELZEDD DB, Tpi(z) BEDID XD BERED 2 IR LT py(x) DD D) DX DI
AL
Fofiti
(Vo : 2 I EEK) 2° > 0.

DiLszfEs v, 23T & Tz eR) tEHETF 2, T2¢&
(Vz:z €R) 22>0
ERRBDITEN LIELIE
(Ve eR) z2>0

CHSEL AN D, EETH D EIIRMERD 2 1L T 2?2 >0). HE5WNE EEOER 10t
LTa22>0] iite,
ZDEDEMDIMNL S, 2 € R IZUADHITREEZTER T 2ZdD 5,

(Vo) 22 >0

(ZDFEETIE, BREIRLZOWVHAEMIILIRNZ 8IZT 50, HHEOMADARTIIR A D 5, )
Bz —2 LT '
(Vo : x> 0) :c—|—522
€ 1
(V(E>0) .I—l-EZQ
rELZ2VD B,
b= DL BWHIZHIFTEL,

(VA : AX=AF) A D3 SONADRIE 180°.

AR 2.2 (RREOVGEVWT I MIZEER) HEFICIE, TTXRTO) EED) OEKIZEE
MIEAECZVEWD K5I eBFNWTDH 505

TOODRBET DTN TOZEREITAEKL T2,
ERHEICHRT 5 & (Vo 2 BOODMBRDZEHAE) « 135 L 7)

WS AL, %@ﬁﬁ%ﬁ%%%ﬁbt}w?mﬁmt%\ HTHDEI, TR dbBTH DI, T
EEHL P TREWL, EES ADBZVDTIERWES I D BFETIEZEBRL APV WES,
t@iﬁ@ﬁf%%t&&?ommﬁzét\ﬁ%ﬁ@tLT®FTmfjWiaJd%jm
IEBERTH D EHRT 2, (2D 7?2 TH S —EHHEZT S, \m

Rk 2.3 (BARREEHAD D) H. 2 (HRZZZHAK - 71) TEFRDAE 3 X T 2 il

P AR DEIIIEE LV 2 L Db b otz Y105 THfE Iha L2 22 5, &
RTHEHTH, P ed—ofedbF2 2B KETHE, LWVWIRIEDLNLZEDOK
HIABRETI2HRETH o7, IOV TELT2DORVWEFITHH S, ZDEHD
AERH EARICIZREE WA R o T ET 210 MREZ M/ THEED 2 IZ2WT, Pr)) £\
FEOFEHT, ZOFFHHIZIEL L, BERMETH -7z, BEVWTIERWD, ey 2k (o
RICHALTWV) BHTH o7z, 2WVWI DI THS, m
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Rk 2.4 (HBFOHRAER) &M p(a) ZitiZd o ERORGEVS D%

{z|p(@)}, {z;p)}, {z:p)}

HETRTHo2E VD,

(Vz | z > 0) x—l—i >2 (ZHUIE)
DEIWCHELAD (BE) Bz edDd (| & FVOTHRL LHIMHR 5 e BpEWL
TW3?), AMFEALBRBEZFZZHODUTINE, 2OVIFEHEZLTVWERAZRLZEITER
20 V¥ OIREFER SO | IZFSNETIERVWEES, »

2.3 [FETS1,H31,3

T~ 2723 (9 7R) OOBFET 51, [H200DBFEL T, ~ DD, [H50
ORXLT, ~DEDIID), THZ00D ~ Ziizd 1 WO FOMmE (BKRIFENDFEL)
HRMTRS,

M3 — 2 +1=0%M72TEK 2 BPHFEET 5.

2R« DEELT, 22 —2+1=0 DY D, (ZORWZHIET 5, )

(H2FE 2 LT, 23 —2+1=0 2D ID, ]

MEE Rz ZHAUE, 23 —2+1 =02 D7D, |

DB RD LI HBANTERT,
Jr zeRAZ2—2+1=0.

S JIIFET B “exists” DEHDO T ‘E ZEHEL TE-o e FbNATVWS (FXFL
WD, F—SARMETHKS, )

(ZHIF) TeX Tl \exists E AT 5 323 5,

E L EZMEZ 2 AR 4 WS, HAANREDOEZ T 33 REDI BT NS,

RD &5 WZHEME DT 2 Z L HZ0,
dr (z€RAZ*—z+1=0).

Jr [t €RAZ’—x+1=0)].

p(z) Z 2 WDOWTODRMNE (x ZIED B & px) KL RE) T 5,

“There exists x such that p(z) (holds)”, T® 23 x BFEEL T, p(z) (DK DILD, TH
2), Tz 1L T (I220W0), p(z) (BRHILD, THS)| , I'plx) IO X
7 x DIFIET 51 LWVWo mdE%

dz p(x) HHWIE Tz(p(x)) HHWE Tz p(r)] HE2WIE Tz st p(x)

TR,
N J

LOBIRESTHS X 51T. BFATHEBEICHNS

Jr p(z)
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DDA T, p(r) 1EZZ L DIFE. pi(x) Apa(z) EWVWSTEELTOT, pi(z) 252 DEED
#HHE (B2 Te 1ZEHTH S, T eR) RE) ZIRLTWVWS, £V & &,

3z pi(x) A pa(z)

SR, (p(x) BT o T po(z) DIRD OB ODFET 2] DX CHEL L
BB (LHRDRHE pi(r) ZZS5TRVBD LT 212), ZAUHIGLT

Bz :pi(x))  pa(2)

DEDITEL BB,
Eoficix
Bz:z€eR) 2°—2+1=0

b, TNZEHIZ
Az eR) 2°—2+1=0

T2 DB, [T e T — 2+ 1=02AETDOVFET 21, [H2F Mo
PIFELT, 22 —24+1=02WDID) il Lo DT 5,
AR
Jr (r>0A22=2)

%
Bz >0) 2*=2

DEHITEL DB,

AR 2.5 (s.t. I22WVWT) I AT, 3 oEKZIE. LIXLE “st. ~ (T~ &>
721, such that DHMKIE) DN S, HIZIX

BreQ) 2°=2

%
BreQ) st 2*=2

EELB, EEEZ S AE, “There exists o € Q such that 22 =27 ( T2 =2 23 DD &
57 1 € QBFEMET 3.1 ) EHOBDT, st. EOF2DNRL-LK DREZDTHAI, st ik
HoTHRITHRV, ZOMHRTIEIDOTRNILITT %,
CTHIRZOWT—2OFEELTBId, [Fr e Qst. 22 =2 OFEMERIED L E LT,
s.t. ZHRLT
VeeQ st. 22#2

ETBRANDLFIZVBRTNE, ZRREF-ZDEETH S, (ZHUF TTRTD 2 € QITXL
T2 #2 PO D) EROAT, T~k 5k LIEFHERV), =

B ZIZEOFITIE, 2 e RTRVWE 22 —24+1 LWHIRZDIDNF LV AEWVWS 2 DY, zeR &
22—z +1=0FFLVSELCELEVWTHAS S,
B OmBEIBTH 2, BLRmEERRICHITEE. BLAEMEINEDTE3DT, [DED,

19



24 BMOBMESCHE (BSELE, TET)
24.1 EEEH

FHOHNZ 2 DD D 2 5E1F. BFGLED 2 OB D %, Pr,y) d z, y BT 55
tFThHsrL 32, 2O, PIZIX VY P(z,y) & 2 IZHET3HR4THEDT, 3z (Vy P(z,y))

Il 5, ZOXZHEIMZAMRL T Jz Vy P(r,y) £ dDEL, RDD 48—V 2H|2E
KSR

Jdz (Vy P(z,y)) % 3z Vy P(x,y)
Vo (3y P(x,y)) % Vo 3y P(z,y)
Vo (Vy P(x,y)) %& Yz Yy P(z,y)
dz (Jy P(z,y)) % 3z Iy P(x,y)

&I,
3ODEMZEZTLE FBRT. HlZIXVe 3y (V2 P(x,y,2))) Z Ve Iy Vz P(z,y, 2) £EF L,

RN D 2 BMOLEFAKTH 2, DD
o (Vo) P(x) = Q) & (Va: P(x)) Q(x)
e (3z) P(x) A Q(z) & (Fz: P(x)) Qx)
rRIPDHE. BROBMEIEESOHEICO AV, ZOHEHRD X 5 HENEIE T,

Vx e Z)((Fy e Z)y > x)
MEEDOEE x 1ITH LT, o KOREFWEE y FET S

=S
Ve eZ)(FyeZ)y>x

eRY,
il 2.6 (E2JZ5XA# (Pythagorean numbers))
Jrdy3dz (e NAyeNAzeNAz?+9° =27

53
Bz eN)(FyeN)(FzeN) 2% +y* =72

DEIICETS, »

Bl 2.7 (EGREABOER) BB f 28 o THETH 2 21E, &F£F EEOIER ¢ 1T LT,
TSR 6 BFEL T, |v—a| <6 ZiliZzTITRTD 2 iIZXHLT, |f(z)— f(a)] < el
DD DI L EERT D, 2D (f & a ZBT3) FMHFE. ZOHETEALZTER IR

(Ve >0)(30 > 0)(Vx: |z —al <0) |f(z)— fla)| <e

rEFB, TTAOTE (HHEGEEDRV) TEL DX, 2RVERTOREI OIS KS
(kD 5 AIZLTAB L XWV), =
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242 HAB (ARBEOXAOELF)

BEMH 2 ODHBETHNT 5, HAEOXZNICEIT 2 2 B D, HAEANDELS
FEAHD 525, e LTE KD XS ITEDSEITHEBIVICEERL THb Z & %’:Eb&bé

o YV Vy P(x,y) MEED x 8AEED y X LT P(z,y) B DILOM), MEED 2,y
WX LT Pa,y) D DIID) — @Oz D (Vo,y)P(z,y) &ML T2 803D 5,

e Vz Jy P(x,y) MEED 21T LT, % y BFELT Pa,y) DD LD
e dz Vy P(x,y) (D22 PFELT, FEED y I LT Pr,y) B DILD]

33y Pley) (DB rBDyHEFELT Plo,y) BWD L), (55 0,y HHFHE
LT Plo,y) BRDID) — @HRADH b (3r,y)P(e,y) LHLT 5 L hB 5,

ffl 2.8 (1) (Vx € R) (Vy € R) 22 + ¢* > 2zy.
MEEDOFE z, y LT, 2%+ y* > 2zy.J

(2) VzeR) (IyeR) z>y.
EEOFE 2 1IN LT, HEFEH y BFELT 2 > y.]

(3) FxeZ) Vel x+y=uy.
(o 2BH « PEFELT, EEDOBE y LT ot+y=1y.J

(4) 3z € N) (Jy € N) 2% + y*> = 25.
(H2EHRE v,y DIFELT, 22+ =251 m

FNX, EhoRIZEICREZZE D, VO 23hUE MEEOOWR LT, 30 dhh

(H2ZOBTFHEL T T 2D0EAT, ERFIZRL TAIURZI LW TH S, ZDHEHI.
FEETIIRHCHIEDE TRV, HAGETIIHERZE XD NERR D DR Y BB TH L, ZD
72, HAGEY LTHARABUIR D LT RETEZADI NS, LrL, 22X o TR
o T LEo7D (VWeEZ) Frel)st+y=y ERBLBRVIEAIN?), #AIC Ko
7203 20T (B 5 L ED 25D LXLIEESET 20T, 2505 50%HAKRH
AFEICLE S LIEREZ ANBZTD, Ao TPV ML R0 FFTHB0) , FAr LT
. THEWAVEER T8 2 B8O T 5,

AR 2.9 (BWAERRAEHOEWVR) tHoHIziX, FEEIEIER 78234 = TR < T,
o VodyP(z,y) % ITXRTD 2z IIHLT, Pr,y) THEEIR y BEFET S
o JyWaP(z,y) & I'TRTD 2 I LT P(x,y) TH2ED7% y BIEIET 5

YO ADWVD (T [ WWHER), HAGEL LTI, 2 0WE2H 5 DRBD T HEE & &
CR2ADP0E0d LKW, BEZPLTVOTHERLELABRLVTDH A S (FRDEWVZT
Tl ORI TE LGP LRV EDBZNTEAD), ok EFREBINILR VD DIEA S D

ZOMEX. EMiLB 2B b7t T ol TV 0, BRF AT OME A2 A5 ci/ﬁoxk
N> TW5B,

U IEED &Jﬂ,f EED y KHLT P(r,y) BPRDID] EE-oTHEEVTIERVWEES A, 25
TR2ANEDPLRNES T, DLELST 200 BDLS5TH 5,

15155 xﬁfﬁT—LT HDyMBFELT P(r,y) BRDIID] EEoTHHEVWTIERWERS D, £5F
BNEAPBNEST, DLELTE2DO0EHED LS TH 5,

6213, BA Q TEBRINBE f: Q - R OEFEEOSMA 2R T@HmER

Ma e Q)(Ve>0)(F>0)(Vz e Q: |z —a| <) |f(z)— fla)<e
Z, B AR ELZNE 51T, HAELE LTHRZCHODE 2D EL WL,
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o HEMAVICEIRR L. Zhzedid 2 8 ITEN S DA, HliRiEa X boai—FEw,

o BHMELERFERI, MELICHATRICE S 2V, E5 LTHHARIRE TS A, HLLE
%’@uﬂﬁ%ﬁabf%ﬂ%’fﬁﬁb\% ZeT BumBiicESE L BT, HARICHR
T %

ZOMEIZ, FEEL HARGEDEWSER L TV AHELAH S & 55 b T3 (JiEx 513 %
R&iAzf> 2. RCEBWEIEZSF > = XHABERICHKS), =

2.4.3 =E=WEESDIER

BB DIEF 23R T 2 85827550, VAL, IALEIZBMLTHREMETD 2,
ERAS PR

(1) (Vo) (Vy) P(z,y) = (Vy) (Vo) P(z,y)
(2) (3z) Fy) P(z,y) = (3y) (3z) P(z,y)

Ve 3y s e FECIZRS 0, Pl (32) (Vy) Pz,y) BEZHIIX, (Vy) (3x)
P(x,y) BETH B30, (Vy) (Fz) Plr,y) DETH->TH, (Jr) (Vy) P(x,y) DELIFRES
AR

Bl 210 TEARBUTHLTH, ZRIDRELEDD 2 1
VreR)(FyeR) y>=x

ERIN, ERMETDH 20, BN ANE R
(FyeR)(VzxeR) y>u

X TEABRBIDDIREVE(Fry AR 23D 5] L WHIHROVEKRICRD, (ZARKRT
LEHDZBNDT) BREETDH S, u

BE ™
VLT »50id 3 ATE EEEZ AR TERONFREED SRV, ¥V & 3 DJE
FIIAIZ 2 L ERIZED->TLE D,

(2.6 THRZZXS1T) —&IC “yVzP(z) = VeIyP(z,y)” DD LD 5, I BRiZHN 2B
TN TFIRTH 5,

J

ffl 2.11 (LR AITA) 3 EDPORZEE J={<2,bxZ,EH } 1. XD XSk 2 HEEK
- YN
CH =B, brx=-Ed, Edb=<9

AN DGEIX. - I3 PHRALET5 (ET3IC TURATAL ODBBLATDOHE), HlZ IR,
XD Y brE 2575k,
Vte J)3Fkeld) k=t

(PABRFLIIRNLTH, ZRRBOF LD 2) IZETH 3D,
(Fke)Vteld) k>t
(CABF TN LTHBoTLES “UBTF kA5 2) 3B TH2, =
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il 2.12 (Archlmedes DRIB) 2 ODIEDER a, b Tl o7 T (b BEARICKRELTSH,
HEWNE a BEARITNELTH) a 2t TARLTRAUT b ZIBWEL,

(Va > 0)(¥b > 0)(In € N) na > b.
IR E WS K HWVWT, BERMETH 20,
(Va>0)(3In e N)(Vb>0) na>b

3B TH5, m

ROVNIEHLDPDOBEETH 2 (RS 1 FEDS A IHlE LTI 754 7
LD S LAWY,

il 2.13 EfE e —Fo&ERM) I 2 R OXM., [T >R Z25%e 35, fH 1 CTHKETD
%ZhV)pZ%mﬁ&&7f$<t

Ve e )(Ve>0)(F0>0)(Vyel:|lz—yl<d) |f(x)—fly)]<e
b, Fley [ ] T—HEETHL VWD 2%, mlidsTELCL
Ve>0)(Fd>0)Vee)(Myel:|lz—yl<d) |f(x)—fly)]<e

x5,
R & — AR B R 2BEETH 20, 20V, 3 DIEFEDEVWZITTRINTWS,

2.5 ENZ I iEDEH
IROEZFEHE X LT 7Y — X3 30,

YA (IE LW @S 3K 2 & 5 R ABEQHTIEEE G (2505 b osbiud, 5er
FIZEH LBV OREIT YY), CORTRE L RHAT 2,

i (Vo: Pi(x)) Py(z) ZaEAHS 51213, £7 T2 & Pi(z) Z2WTEEDE/ 2 T5) &
WOBHRDZ e 2HEHLT, P(r) THDZEHAHTEROIEZITAL I,

Bl 2.14
(4) (Ve €R) 22>0

ZABHL X5 3256, 3 Iz 2EROFEHK L T2 tHFXHL, 22 >028lZr%
HiZr LTEZ %,
(ﬂ%yr%¢ﬁ?)%ﬁt?éz\x>0x_ox<0@mfn#ﬁ&bjoo
r>0DEE, P=x-2>0R2ODEDHDEIIIE).
x:ﬂﬂD%m\ﬁ :OL:Q
r<0DFE. —2>0TH205, 22=(—2)?>0 (2 2DEDHDHEIIIE).
WINOHED 22 >0 TH 205, (4) HAEHER., =

TR EROEE RIS 21T 5 5A 3, AR RERGE (EB) 5 h, The 3iEo T, EHE
HFOEEDFHFOVWL O DWHEZ R U THRD Tl Z A0 25Tl N T208 3D 5 (D RNFH D
HIFEINLRN) T DHLMETH 5,

23



i (Jo: Pi(2)) Po(z) 3. (Fz) Pi(x) A Py(z) EVWIEKRTH 2056, Pi(x) & P(z) &
R 72T K57 o ZHEBRICRDOF 5 Z e TEUX, ZNTIHEHIZE T TH %,

i 2.15
(5) (3r €R) 2> —32+2=0.

GHEAMIC 22 -3 +2= (2 - 1)(z - 2) HFEVT, AEROMED 1,2 TH 2 Zermrh
. AT D KD RIREDET 2, )
FEH) =135, 2R,

2’ —3r+2=1"-3-1+2=1-3+2=0.
W22 (5) AR DO, =
il 2.16
(6) Ve eZ)(FyeZ) xz+y=0.
(FERA) = ZEEOEHE L 35, TDe X y=-—1 BLL, y€Z ThHDH,
r+y=x+(—x)=0.
® 2 (6) HEERAHRT, =
i 2.17
(7) (FxeZ)\VyeZ) xz+y=uy.

SEEHD o TH 205, ¢ ZEEKNICEOSOT S ANUIR WV, [(YWeZ) z+y=vy) ZiT X
IR ENDDPTMBIEA D D
GEH) 2 =03 d&, x€ZTHH, POMEED y € Z ITHLT,

r+y=0+y=y.
W R (7) HEERHHR 7, =
BB DA WOBEZ IV HMZRFETHE DI TRV,
5l 2.18
(8) Bz eR) 2°—2+1=0.

ZOHFERFERICRIT RN b0, D LH LW,
GERR) B R R Z f(z) =2 -2+ 1 TEDZ &, f(z) dz DBHATHE20 6, f
R SE 7 N

FO)=1>0, f(-2)=-8—(-2)+1=-5<0.

HEEDOEHICE D, (3o € (=2,0) f(z)=0. 2O E 2 FFEKT ¥ —2+1=0. (@RI
(8) LRI K7z, ) m

BCardano DARZFSH> &, v = — 3/3(9_2\/@) — 4 9,1@ DEEIRL 7 b, D 23—z +1=0 &/
T OMREL—HTIEbrYI5W\,
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LE
X2 flx)=a>—2+1DFF7

2.6 EMCEFHEOZEA. FICEERE

UTFDRA (1)~(7) 3 (ERD@IFE P(z), Q(z) i2WT ) D IO,
(1) ~(VzP(z)) = 3x)(=P(z)).

(2) ~(3zP(z)) = (Va)(=P(z)).

(3) Va(P(x) AQ(x)) = (VeP(z)) A (VeQ(x))

(4) Jz(P(x) v Q(x)) = (3zP(z)) V (FzQ(x))

EE 2.19 (RA) BROONRE, EED 2 R LT Px) BEDIID ) OEEER [P(x) 28
DI VKD o BTFET S WD 28T, @BREETHAR TRHL w5 5HEE R
WHFTADBWETHHA I, Vo P(x) EWVHEZ L TWEaEIH LT, RAlE WS DIE —P(x)
EHilTEARNR 2 O BT, £V x PERATELL &, (I2) -Pz) ZETH 3,
D% D, RIZROT 2 Z e THEMEZIEAL, b OmENMATH 5 Z L DFEHT £ 72,
YWS e THb, m

AR 220 3) TAORDHIZV ELEDD
Vz(P(z) V Q(x)) = (Vo P(z))V (Vz Q(z))  (ZDORIFELL W)

DAL BIZE P(r) 2 Tz METH 2, Q(z) & Te DFHMTH B T2 &,
EIETH 20, G TH %,
F74) TVORbHITAELEDD

Jz(P(x) ANQ(x)) = (Fz P(x)) A (3x Q(x)) (ZOHRUZFIEL <72\
B DL, -
(5) YaVyP(z,y) = YyVzP(z,y).
(6) Jz3yP(z,y) = IyIeP(z,y).

(7) IyVaP(z,y) = YaIyP(x,y).
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AE 221 (1) FUIESTHEL, = THRAILICHELES, —STEeH»de VAL, IMHE
TRIEFZ ANIEZTH XV, Ve I ZANMZ 2 28I 3TERY (BEERPEDoTLE
J) ®

RS = ORAT (Vo s A(2)), (G A(2) ISR LT, b2 AREOATRE D 70,

BHD DO xRS 5

- ((Va : A(z))P(z)) = - (VzA(x) = P(x))
P(

= ((Fz: A(z))P(x)) = = (FzA(z) A P(z)) = Vo—-(A(z
Vr—A(z) V - P(z) = VrA(x) = -P(z)

= (Vx : A(x))~P(x)

>
3
&
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TER

A RBEDEKIEIL

BROMEGEEPZEN2A2EL L &, HMEDIHEEFELZRT-DICHy azHn5,

BIZIE pA(gVvr) & (pAq Vr DOIEINZE->T pAgvr ELTLED &, BWERMI9H
575K 7% %,

BOMHEETZES Lz L9112, mHERIConTH, vy aZzZEo 37010, HEEICESLIE
M2 T, Il ZEEICEIET 5,

4. =

5 &

(= & & OBEMIEMIIFEAT. WIS Adb0nd, )

Bz

(r=q) < ((-p) Vg
X
p=q< pVgq
ELZePHKR S,

Forv—nizBntd, At VvV IEFECEEREMNZDOT, A Vv REL2KTIE, 2D
T1va () 2D FBZEBRNHETHE I 2FERETLI2HEND S, (A 2w, v Zia e
AV, BOEE Y OFH» S AN BBELT. (pAQVr ZpAqVr EET S, LiRfEL
TWVWBADBZNWE S REDT B0, £ TIERV, )

{a,b} ={z|lxr =a Vv =1}

B +t—FOD—

fid P, Q, - Zmdfaans (V, A, -, =, &) 2o TilHAaEbELMET,. P, Q, ---
PODPRLMETHoTH, DRICEHTHS LHKdD%Z, F— BT — (tautology) 7z
TEE A & A,

fle LT, PV (=P)

=Bk

(9) (P=Q)AN(Q@=R) = (P=R)
RIS Y = Bk

(10) (PA(P=Q)=Q

(11) (P=R)A(Q@= R)) = ((PVQ)=R)
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C a1—7Yvy FDIRsF — sEFADIIR

AEHX, ¥V Yy BACEELS DB EINTWS, TeRZFTAD=HAH THISATWY
X% FADERTF TR (B.C. 450-420) 2EEHDFEHETDH 2 L W I HHBHE IS LW (A
8)e L ESLHTE-TVWEHOL L TR, AL E->Td la—2 Vv FEHI [7] BEH
TH5,

(2—2 Vv FFE & 7VFH Y FU 7DD 7 LA TR (Bukdedns, B. C. 3 HACHH,
PEEHLATIE Buclid 2—27 Vv R) E LR N A7 (Brovxera, FEEETIX Elements, HA
T TG ) LWOEYTH S, ZOURETHROLNTOWIEEOZ Y ZER LD D,

BHWEED LS5 ZThe, BROBZEDOEZOMHLETH D, BHROBEDEZRDTNS X
IR TAVD B, L TERBYE (BHEAMETOHF) . PR b AT EZ257% -
TWRWOT, TEARIEETME (b LT 2 LB, S LAKRW) IEED.

e oftho bl (Hfose e =7, HRZ Y 7 HERBE) TIEABTb A E
PEe . ZOBRDBEHEAINLZLVIFEEIRVESITH S, (HixOFRIZ, FEHEED
HEAIATVWEDIT, AT 2 L WO TTABREERRINLR» 27 7)

JREmIE. R 13ED 6745 ((FHNE, HEOZER (“S|MpyREC), FHOME, FICHiE - fMHEs
5 Z M, b, LEBlEROBRIEADISH, BGm (3%5), MR, ARXTY, [ - 46, B2
K)o W ODDERK (23+2+11+7+184+44+22+0+0+(4+6+6)+29+04+0 = 132) &, 5 (or
9) DDOREL, 5 DDRUED S 465 (= 48+14+37+16+25+33+39+27+36+115+39+18+18)
flEl D s Z AR U 720

S ITHEROBIRD S, AT EA IR AMEHERD 203, 81T & N i-and BIRICHE
WERWEEDNTWS, ZHEIFFICEIRZZLTH S,

9DDNIE  (HEf)
5ODNE ()

QED DJL—Y S THAHDKEDDIZ QED £ EFEL ZeAH 20, ZHUIFMRD 7 7 VikE
TimdEDFEHDRIRICE PN TV S “quod erat demonstrandum” (H £ DF Y > ¥ FETI dnep
£deL OelCon. HEETE D & “which had to be deomonstrated”, ZHDFEHITAREZ 2 TH o
721 EWVWIHER) OHIETH 5,

D EAXRMLHAHEE - EEEL
D.1 BHROPTOIREDESE

1 ODEENINRE, XFRXTFEHAGDEZSDED 1 DDFIEFTRI Z R LITD
N3,
'p Zfd L 3 %,
ly ZEEOFEKE T 5,
A, BEHEELITHEE, ]
FRZ ZNE TOFMICHN TN R EH WA TH LONREZERL T, 22 —D2DFST
Zyex, B =X eB) gLEF THE=X 35 tFEL HIZE 2, y PBLITER
WATHBL LT, (2= (r4y)? LB DESICHOED T 5,

OFIZ R, MRS, EPROBTV I LA TRADEERDH 726 LA, ZHUIFRICIEEENTES
T, BIETEE > TRV (B2 65BN 7 Ro =4 20 MR- TiRb oz ShbhTni),
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fa 2 bFELWV] EWIMEE, a=b2E VT b=a EWVWTH, ¥B55THHEILT
LD ZOEBRDLGEF 2 = (v +y)? OFPEET, (z+y)? =2 &FFHEL 2 @3PRW0,

AAZETIE, (2T (r+y)? 2R TILRT2) kD& Naty)? % 2 TET) OVHRZ
FBDT, £bT5L lo+y?=2B) (8T TX=585F) ) tFXLS51IR
P, FRUIEBETRVWE SN D, HEETIX, PRI “Let 2z be (x4 y)?” LWH KRBT S
DT, z D, (z+y)? DE. VI DEHRIEKTL S5 LW,

(BiRRIC 72 225, BASIC W5 702 I V7 SFETE, A I B 2RAT 2@9 X% LET
A=B ¥ E L, BiExElEo 7= ANDHDH T “Let A equal B” &2, “Let Abe B’ 725 TWBD
7259, F9WAIX, Pascal DX 97 ALGOL O FHRTH S EiETld. IRAXIZ a:=b & F
{DTHo7 )

ERETH1-D0FFE, B 2EFXNEMKT27-0DFELIZRR L L EZEZNEN DA
v, LIBLIE Y (249 0k50c S 2HES2e2b 5, 2N 2= (a+y)? &
WHEXHOD S, = 13AUDORDORTDOZEHADEETRI L WVWIEKREZZATVS,

LIBLIE (z+y)2 =2 EWOIEEHOHICT 2205 2, (2+y)2 & 2 DFEIE [EHE)
IR OTNWED, = ORWT, AAPAT, HADPEE LW Z e BIHETH %,

D.2 RErZ

INFE XA Dy, BB HRER O CTEREFHICHEH > TV T, ZLIERD —ODEKERMNE - T
W5 (2 ZTIRIRF» S5 H L) o

(a) ALAAARATRETH 2 & & DI, A2 R e BT ERICHHOE Y L TURRE S I thodn
D HIE & 72 2 RAARE,

(b) & 2 HEAIN CTIRE SN2 HAFHE, Z0HAE. AEZEAREHETIEIRL, REROE
DHIZEoTEF S Mo THEIRHERTRETH 5D, HORNHRIZBWTIIAH
PHAHXNZ B R e, EBL 22D 5,

=2V v FEGICHIT 22 (axiom, common notion) &, AHE (postulate) 1% (a) DE
IRCDORETH %, Buclid D NFIZMHFRE R M TR EL—N L EDNDY % #HEFHD
7D OHAIT, RENKMFEDTDD THHODEL LTEKRINLE] TH D,
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E BEDET
EIOWNIR—ATHRT I20DBEICT L7280,

1 30~40 nRED T A X A %175 (ZREZDOXE L IFHIOERNTHE S ), §1.3 2»
§1.4 FTHEED 2, FIEILROTHEEITZR L,

28] FIElOHEE 2 6MmD, §1.5, §1.7 BELANEREL RS, EEEZH T (WEFEERICK
HREA. b L9 2 L AEEIC X 2R S ),

% 30 15REDfFEG, §1.8 H7= DKo TW\Wb, MW THE 28T NAGERE ITA b, §2.2,§2.3
O ORIV, HEIZEME SOaEOHRER (& K),

554 0] EREDSL. §2.4, §2.5, §2.6 T oL b, §72 XEEGDFEE T E L ZAIE->Tw
Kb, EEER, BRoEMZ ZmE., BNz 30mEOEH, B&E X 1ETIE~
AR —HRIBZNADZ VD, FTIERAID N T4 7L,

F MRE

RE 1. EHERIZ
plal|r|anr|pVigAr)|pVg|pVr| (Vg ApVr)
T/T|T| T T T | T T
T|T|F| F T T | T T
T|F|T| F T T | T T
T|F|F| F T T | T T
F|T|T| T T T | T T
FIT|F| F F T | F F
F|IF|T| F F F | T F
FIF|F| F F F F F

7%, 54 8HHDEMEN—HT 2D T, (V) 2D D, =

RE 2. (ZRZHAZ TR TALI, HETELELL—HEREZITTHLH, ZOH
LELTHI—HEEHDTP>Thd, OPEENLREETTH D, )

RE 3. (1) IR L TH <L, T T

(12) pA(gVvr)=(@AgV (AT
WV EIIARTH D, SR FEEZBICED

(13) (pVa)Ar=(@AT)V(gAT)

DD DT ThroTWb, rVs %2 M B,

pVaq)AM
pAM)V (g N M)

PV A (rvs)=(
(
(pA(rVs))VI(gA(rVs))
(
(

pAr)VpAs)V((aAT)V(gAs))
pAT)V(PAS)V(gAT)V (gNS).
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FRE 5. MEZERICK > TS %2, p=q=(-p)Vq D p, ¢ T, T2 —~q, -p ZRAT
5

(mg) = (=p) = (=(=q)) V (=p)
=qV (-p)
=(-p) Vg
=p=q.

W p=q=(-q) = (—p). m

SE R
[1] FEIE— B - 55 - Wil — BEFEOREAZZR, IR (2012).
2] FHARYE @ A A D OREEIR, A7 AR (2002).

3] FHACT - BEAIIELE — math stories, HHEMNFE (2009), BRI O HFIRIC K o TLER
WELFEPNTARTHD, L THBEITR D,

4] REYRTE - BEESCERE R, b < $¥E=UE, FESHE (2013).
5] EBAMl—  BrEo R, BAF L (1971).
6] AIJRHE . @ BOHGRESA P a, HA7 R (1966, 2010).

(7] 2—=27 Vv F:a2—=2Vy FEGE FHIZHM (1971, 2011/5/25 GERIIR)), R sEPURS, SFIR
Ja2z PRERORER, M 3SR R - ARAL.

8] WHEE ¥ A ADLRY 77 R LmEECEDFMH, 517X ) & v 2t I F—i#HE, http:
//greek-philosophy.org/ja/files/2013/03/Sait02013.pdf (2013).
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xR 5

corollary, 3 BEER, 4, 7
| HHE, 4
emma, 3 g, 7
negation, 4 D434, 13
proposition, 2, 3 RESRIF, 13
MIE, 4
quantifier, 14
TV, T
tautology, 8 LR, 7
truth value, 2
B W T
2 13
i, 3
1%, 2
W13 FE, 4
WU, 7 WP JERE, 4, 7
%, 3 i, 2
FHE @ 7 e BAEY, 14
SRR, T
R, §
+arg&ft, 13
ZL’_fnn,
MF, 14
AlEEH, 3
ALY %, 3
H 2
HIH{HE, 2
HMER, 5
e, 15
w7
XHE, 13
B, 3
[FH, 6
F—tmI— 38

K ELHOEH T
25, 12

BEMLAYEREEAD 6
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