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F1E FUMIC

ARIEHEDVBEEZARA T 2o CELHEEREZ I L0 DTH S, MAGHREE LT T
2 DTFXFARELTHHAINS ZLEZEXKL T3, NEMWICIE, EEHER 22 ariEimaE - dBEmE oM
i & RGN 2 C, SR E BRSO JEFHEN 2GR 2 RIS > TL 3 DR —D DRI L 5
25,

IREBEOED 7Y Ay ODFEZENA A - Frunld, Xo4zFr—IL XL FPyring, 19t
BEDOA X ) ROFMAETO H oo, HIFFEH T L) T3 A FOFET, #Hikicimiy:
BT ETHEICH LT, W DDPDHE) REBHZREL TS, ZDILA R - X v )LOHHL,
SHTOHERZDLDE EEBbNEDT, I CHIHICEOBAIZHENL, SoIP LBHEZMATEI ).

[#R8l 1] Begin at the beginning. 2% ) ROV LIHRO k) TH 3.

K%, INHETROGDIZ, EAREDRERPZHEIPOTHS, BAIILD S, L) LIRAZELIT S,
Thd, "Ny E—ZY FRAL) £, TZOODRELRAZDY ) EDHTS > THER L T 6, 20 L TN
ZMAIRD D, LW IAL TDABCL, NHDOELHIEZN LRI NS H Ltk v, BEEINGAR, R
WRB A DARTIE, 2D X)) BB IEATRETH 5. —B—B, M&2iEA L Cw < o2 5N
DRI THLDT, BhE2AXy 7L G L EWRBIECE RS, 7206, wmBYOREZIZIL DD
SIUHNIC, THEF T v ERTALI RELBATREPFOR=VZHVTARTY, R MIrHCTH
DOEDGIDPOHG, EJICHIORIHELTETCHTOFICAHZZ) b,y LEBINICR 2D T
bH5.

[FREI 2] TEBICZOEPIHMTE L T, ROFEICHAED .

EABRKRFITY, P T ol ok FRITHEATE, WMHPAPEAEORIIEMT 2 & 1X
TERVWDHDTH L, ZNVINERORMTH S, RRFITHZ)RDEDS, Hiel-Bb LELS
BIREL S, RBE6ZIDTH S, I, FAT Y 7o —BR—BHRL TWwIHE, Ry
WKH BT o L) REVRIBLO XL F CHEOAMZ S ZNTHEETE 20, i
M22DEBR DT, LwI) T EZENZVLTEVLTIZL LY,

[FREAI 3] Do WIS b L7s, 222 9) ~EIRATAL L, ZNTLTDLRP-16, b
I —EHAELTASLIE, L, ZERATOTPO R0, HRT-OEIEIL T 5 AJREMED TR
WG, ZITHRUGDERDT, ZOHIKIEI»OZ 2 LELEBIV, Z2LT, oL DIKATLHRXD
HICGEABELTAB L, T2AR, it Uehvd) L0 2 EICAZARENRCDOTH S,
ROBANIFDR D RIS A>TV HAITH 5.

(80 4] THIUL, REENEEZ I AIOEEAOT T, Lol ricE kv, 2LT, LV
Zii LAV OHEAED S &K, G, WEBRORARDITRTSH 5.

EZAT, LEDFYY YD ADDRIANCS ) —DRDMAZ LT 5L, ZRUIRD L) LHAITHA ).,

[(#RE 5] (k%o THEZ A TR 2 &, Wb, AT 2o Gl 2 R L L) 2L idlod,
HHEZ FEICRICE TR TA S I L, THS, @D X9 LA ERTE O ESE, MiriciE
RIEESTRINEIDOTHY, KE2E»THEITR, FLRoTEZ NS ED, FHiFHHYD X
I AN OESEE, F2E L CTHEMELZ C DBELBLTW Z I DETHEL Tw L HNa
WHDTHL, 2, EIEFOME P, RBOWMBROME L, BEFEHEOMEBZITHIDL



4 FI1E IZLODIC
FolkHEEDTH %,

PLbD 5 >R Z2F-> THiaED TIHE 72v», KEZ LB L TGRIELAOR ORI L SO—HiThH
PEINMRA DL ZEDRTENE, HEHICLE>TIDEBZVWEDTH 2.



F2F wmEFERMAD

L, BFEOHEMZ TEM (Truth)) EWIHIMREZHOTHNT 220 Th s, 22T, HILLHE
M OBGOSHEE SN2, ZOMTHHSEE, Mo ERELS, Z0@E0IE, HFETROENTH
2. BlzZE, PHEAEIYHIZOWTOEMZ, BrARBIC O LW TOEMAZHET 5, JICRL T, Hmi
HBEEZOLDEAENREL TS, 2F), 1. PETHIELIE ~ IFETHE, LV kI RE
IR E TR D02 HEELTVEDTH S,

WEEDOWFED—DO DNk L L CEIER (truth table) 23w 61 5! | WHETIE, ZOHKEICK-
T “and” “not” DEMBIRIIRD X H ICHEI NS,

A not A
5
B K
A B Aand B
H H H
B ]
s =H /]

CORT, TAPETH 2518 not AR THZ, TAL BPRICHTH L% 5L, Aand BIZETH
% FOHBEGBRIIN TV S,

YT, and, not, or, if...,then... B EOEHBHREZMELE T2, INoDFEOEKIE, H
HRICEk-oTEZONG, HOF0 A2 TUE, BHRZE5252LIck>T, 4L, and, not, or,
if...,then... DfFEVHPHFETEZ2DTH 5.

BADBZZTERLLVWDIX, BERBETHS., N, B2 TEHBZRIHTIIDTHS, %
T EIBRIE, T4 DEORGE L PTG 6N DPEBTH 2. JHUIELD, 5,
ANLSHEEZERLEIIELTVELLTHS, 202, RALZHCO, XD X I B ANLFERG D
FrHAWSZEICT 3,

ANy, Vo, —

NS DEFIE, S ZFNFIand, not, or, if...then EWMIN, HIERVEGZ 515 FTIEEK
DI, “A” B4, AV ETEBRICE > TERZ G A2 and & not IZH 75, (ZDMDFFIC
DWW, FREZOEBEENGZSNTHwRWL, UL, 22T, TTIRZOEERNPSIoNTVS
bOE L, Sz 5. ) idEmiE, RicdbF k) BidEsoftic, A B,... kI HiltsEHO
5., ZZCTABRERBPVASE LI BXTHS, Z LT, EHLRIDT ﬂ%@ﬂﬁ LoTHIIN, %
DEBPEZENDDTH S,

FZIE, XD &) RTHFROMEREDOERDNH 2 LT 5,

L, va MY a A vIckoTEAINT,



6 0T HPHAE L3

I TREEETHEERTETR
AR | BURGRELY: | Rk V
TELT | Moy | HEis
HERI | Ehofs

22T, @k e LT UERRIH, EIRBIHL @RME I oz o bkl L2085z E
BLAETNE RS\, 35, §58 Z0BBHANE, XD X)) ICEBHINS,

1. GWEREAMDSREETH 2 v AR I BRBETH 2 vV EHER I BRETH 5)
NBUGREED DI TH 2 V REOTEDBRETH 5 V ELRDOEADBNETH )
NERGHER V MR TH 5 V AR BN ETH 5)

MHEAEOBIRY, HEHICH S, TIE, 1OEBOEHIZWALR DD TH 2D, ¥, Zoff
DEBEOHEMIZBANER L wbh b, ESIDIE, ZOBBEHINE, H2REDOKY (BIE) 2BV,
ZLTHIREDFEHEICOWTEHEINTVE»6THS, AL LI AHlE LT, “CHENTVRS - T
ZAERTBE BHSL, LwnIDR, HBEIAZ, BRTWEST 222 T30 Ltknds, tho Al
RrE2TE05LNB0H»5THS, T, BANTERZVER, TAbLLARRNERLIZVLLLDD
ThHAHID., 20U, XRDL) BRI OVTOEMTDH 5.

2 (PHWRTOS —» 22T ) A (H(F =A% T5)) = (H(FHWR T 2))

COERBO—IF “SHBNT VS — FT=X%2T 57 1%, HELITMBARNEIRTIEIH 28, ZORBLMEE L
T, WICHETHS, ZOKCEHEZHBEBHNELS ). $/, ROERJIZ, RCAMIIZE?D Ltk wy
B, WENSAAEE R0, X o T, RENE TR,

3. UFO DMEET 2
L2 L, ROBHEIIHHNETH 3.
4. UFO DSHET 2 V (~(UFO DEET %))

CITHBETANERE, 2, 428, “SHBNTVS” “T22%2 T 3” “UFQO BFEET 37 HDOXDOFEMH
DODPACESTHEHEZEZBHTHS, Thbb, 2, 413, ZOFNLUTD S, 6 DLk LERX2HL, #
DIWARDAT A, B DEANZNRIC»»O O THICEHE VRS, 20 X9 EN 2B % HIENE & »
IDTH 5.

5. (A — B) A (=B)) — (-A)
6. AV (-A)

ZOX I IR ESHEEE, HENERZERTS LV 20K E, XoRoAaZREE TSI LR
5, BERNLEXZHWT, Z2hz2E£bTdDE LT A BEoIT2HW2, D5HmMETIE, ALWIC
AB,...,)V,~,... FOFELZNHIZO0VTOXERZEAL, ZLTZOEKREANTLNICEZS, LnwHD
i, ANLEHBIRHESHEICHRXTERSI DR BERBPVWZ 505 TH 5,

RETIE, NLEiEZ, S, B, SUEOIHICEAT 2, 20 ETHICHE & 7 2 30 GRBIC E 2 )
L, VRO LTHLIpEHERL &S LS.

HEME 2.1
1. “or” OEIER, i D HFENREL (FGE) s Labe T,
2. “If A,then B” DEMR % [FARIZIEN,



E3E mEmE

3.1 MEREOEREE
ERHOIEAETEOR XY 77 —1F, ROLDIL 65,

& 3.1 (MERBEOFANZFORF YISV —)

WIS AV, o, e
WEZE : PQR,....P.P,...
wmEEE ¢ T,Ll

22T, fEAHMAOMEEHIZHE 2R L, mllEl s 13 E X 0% CEfita OB 2 R 2 L

BITRIN D, FiklE, BWREIIMIC, ZEREEOABEZOND LI B TERINS, OF), F
R, ZOREOERNBEZ NS ETIIEE®R AL L LT kbNE, 22T, milGds, mEE
HEDRWRIBRTEAZZLICZLT, DEFTRZOEKRZERT, ROLHICHG I LICT BT,

AEER and ViN®

(VAR or F7210Z

- e not I

— if...then... 7Z&ol¥

— if and only if [

T true =

i false %

SO AHEREIC B 2R (U LIZLIEREE bIEEN2) 28T 2. 2 CCRER LI, e o
HASEO LI H72 5D ThH 2, AASEILE LT EARSEEENE L\WITH 25 27T BANIEX
SELIENT LS, HABREEO CECHPN T L0, ELOXEELHNOEE ) Ths, KA
DEREHRIETETE, 2TOCERTOERICTINS LI ICBADHTTEETINTLE ).

TH 3.2 (RERECHIFIRER 0TF)
1. AR TH B,
o, AEEIEEHIATH 2,
3. b L, ADRERTHSALIE, (-A) bHREETSH 2.

4. b1, A, B TH 2% 518, (AAB), (AVB), (A— B), (A~ B) & ZhZFhgmi
RTH3.

5. BT L 502 b0 2w 75,

LEwIibon, BAVHEEZHEERZLDO L LTMDIEKI 2 ENTELZDI, it “A, B, ..., A, -, V, =" BT 2%
WEHoPUDAISTED, ZOLT, 20 THBIk, 2F v L LT3 LIz sz, 29 ThiFiud, MERR,
RL T2 bHETERVIETTH 2,

DE
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T, WAL ZITEEVLDEXAIL TR LI, £7, (PAQ)— T)V (=R)) Fin#Th 2.
ZhE, ROZEXVHEITH S,

kb P, Q, R

kb (PAQ) IERER

kb TidE

£ (PAQ)—T) idim#at

kb (-R) F#EA

D (PAQ)— T)V(=R)) it

N N T

L2 L, (- RV L) ZHHEATIRA L,

BN, TXRTOT2 EREADEHICL 20T, BiLZC o ICRNRAV %, filE, &
Rl & MRS & OFRE T E DRI ITIE L THEIET 5. X—itic, —FHIMUDFEINIZANE T 5. Ml
EDFERDEIZ DD o LB, RITAXIZY, b2oLd50DD - Xif «— TH B,

BlZ1E, RO -PAQIE, ~(PAQ)TIEHEL (RP)AQZERT S, LFIHIDIE, - BALDD
M P I T 2RO E WO H» S THSL, /2P - RAQIX, (P — (RAQ)® ~(P— R)AQ
T#%<, (-P) = (RAQ) 2EHT 2. LwIDIE, - AW — X LFEAHIHROHSTH 2, i),
(PVR)AQIE, PVRAQ LIZAMTE R\, T, VvV EANDKANIVBELVED, PV(RAQ) £D
XANBED 725 TH 5,

[ EIMOERRA A

L —HIMAOFEIIZ G & UTHICEHMT 2.
2. ROFEON & DRNBEIR < 1ZHE > TR & DEIR DD 22 i ARG § 5

— A
< < -
s V

N J

TlE, (PAQ)— T)V(—R) DFEIMZEBFICHALTA L), £T(PAQ) - THPAQ — T ICAHKS
N, (PANQ—T)V(-R) £%3. ZHUd, ADHHN - LD b QIIHNT 2N EIMANSTHS, %
LT (PAQ—T)V-RERS, LoL, BREOEITZNIREVWTPAQ - TV-RELTLEIE, v
2 — XD bEuEAENEL O, ZoMMBRIEE (PAQ) —» (TV-R) ZEBHWT LI EICZ>TLED.
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3.2 mMmEREDE

R EE O R TH A, BB L WY HEEE2 >, ETEZ s namERE o SEEICE, 2
DEHEZ S LICL7RD L) BEWRSREZ 5N 52,

& 3.3 GREXNOHEEE)
L GEEE T L, H (true) V) BIEEZFEICRD, Thbb, WA T OEKIE, H (true) TH 5.
2. fEEIH L&, B (false) &\ ) HEMEZHICRD, 405, A L OFRIZ, # (false) TH 2.
3. ML P 3, H (true) KOME (false) 2tk LT 32 AHTH 2,
4. AN B DIGOGBADE (true) TH 5 DIF, ADE (true) THD B HE (true) TH BRI E 3.

5. AV B DIEDGwMADYE (true) TH 5 D%, A WE (true) TH 50> XE B H3E (true) TH 5 (1]
TETHERHEZOT) ITrE S,

6. = A DDA DE (true) TH 2 DIZ, AWM (false) TH B (ML A BETROE) IZHhE 5,

7. A — B DFEOFHRXIE (true) TH 5D, ADE (true) THIUX B b E (true) THH Z &, Hl
5, A DMy (fasle) TH 57 B SE (true) %52 TH S,

8. A~ B DWDMmMANE (true) THHDIF, AL BWHUEMEZ L 2IRICHE S,

KRz, 4~81%, WGl 5 OE®RZ2EBMRZHioTERLLZLDTHEEEA S, JITHEZETS
@u,bbféxtm@ﬂﬁ@ﬁ%taﬁiﬁ B 20T 2GS OER E BB T L HEIC KL
TWLBERRGZY, W) LETHS, HESHEBIIEVLTE, SHEOEKZBEIRICHOTWL2EADTX
(B3, ZOBEBKRIVHESEZHOGRIINONT 2 T2BOREEDO S Lick>Twa, 2 2ICimMNy
WICHEL - ATLSE2Z228E03H5. 2L C, ZOALSED ETHEBRIDORVWEEDEREZ 52T
BWT, 20 LTZo7L =27 =7 Z2ZH0 TGRS ZTE) L T5DTH 5.

3T, &, trueZ t, falseZ f ERT. LTEZOoNEWMNEIEX, RDOLI)HEBETRT I LT
RN

TlEohizfit #b o

-
t
LiFoRIZfE f2d>
L
!
Pt 2723 f2dbo
e
t
!

4.

2 AEGREIC BT 2ERIE, E (true), & (false) DHTH 5,
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GRS

~§ S S |3

- | >

S SN S

~ &+ %

~N S+ <

A
t

f

-A
f OADtES -ARS
t

S GRS

o+ o o]

S IS

&+ < =% =]

ADt, BOt%5S ANB b ¢
ADt, BB f756 ANBIE §
ADF, BDt7%5 ANBIf
AW f, BB f%S ANBIEf

ADt, BD3tkho AVB bt
ADt, B fixo AvBIldt
ADf, BO3thS AVBIEt
ADNf, B f#o AVBIE f

ADFie Akt

ADt, Bht5ES A— Bldt
ADt, BB f5B6A—BIf
ADF, BDtho A—Blit
ADf, BBNfH6 A—Blit

ADt, BDt7%5 A Blit
ADt, BB f%5 A B f
ADf, BBtHh5 A Bl f
ADf, BB fHh6 Ao Blt

el

B

PLED &) BWAGHAIZ S LicZns zillatby 2 2 LIk b, EEOMWEAITN L CEHEZ
522203 TE 5, ZDRIZ L O0ET S,

$l 3.1

(1) PAQ — P

(2 R—1LvaQ

P Q PAQ —-P PAQ—-P
t ot t f f
t f f f t
f ot f t t
Ff f t t



3.2. firdam i o B K

B) R—PVvQ

FD7icks A— BOEMEIZ, RO -AVBOEMELFERNEILCICLRE I D005,

COEKT, -3~ VEME>TA—-B%Z -AVBOETERAMTHL I LB0D 5,

A B -A -AVB
t t f t
t f f I
f ot ot t
Ff f t t

1 Q R 1vQ R—1VQ
f ot t t t
f t f ¢ i
f rt f !
f r fr f t
P Q R PVQ R—PVQ
t ot t ¢ t
t t f t t
t f t t t
t f f ¢ i
f ot t ¢ i
f t f t t
f rt f !
f fr fr f t

11

EE 3.4 (b—=bhAY—) IXTOMBELIHD AIREZFEMEICN LT, FICH & 42 % &) s b=k

AY— LN, HMXADE—FaY -0, AL

Rizh—truay—oflziT.
$l 3.2

1. Av-A

2. A— A

3. 2(AAB) < (AV -B)

A -A AV-A

t f t

f ot t
A A—A
t t
f t
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%3 E

i

A B AAB —~(AAB) -A —-B -AvVv-B —(AAB)«+ (mAV-B)
t t f f f f t
t f f t I t t t
f t f t t f t t
f f f t t t t t
4. (A— B) < (mAV B)

A B A—-B —-A -AvB (A— B)«< (nAVB)

t t t f t t

t f I ! f t

f t t t t t

f f t t t t

HEME 3.1 XROMmHARF—tuy—ThHs I L2RE,

].. A — (—|—\A)
2. =(AV B) < (mAAN-B)
3. (A—(A—-B)VA

4. (ﬂA—) (A/\—\B)) — A

HEME 3.2 XOMmMANF—tuY—ThH o0 L) »HEY L.

1. (A — B) — (-B — —A)
2. (AN-A) — B

3. (AVB)— A

4. B— (AAB)

5. A— (AV B)

6. (RAV =B) — ~(AV B)

7. (AN(AANB))— A

8. (A—-(B—-0C)) < ((ANB)— ()

9. (AN(BVC)) « (ANB)V (AAC))

HREMRE 3.3

1. AoB»W - EEANZHVT, (A-B)A(B— A) EERTE LI LZ2IRE,
2. ANBWV &= ZHWT (-AV-B) LEZRTESL I LZRE,

3. AVBDA L = ZHVT —(mAAN-B) LEHRTEDL Z LZRE,

ekl L
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3.3 mnREmIEDEEAR

SelcFa WEA L dEimBl oA SEE 1, ELHE P,Q,R,..., P, Py,..., fd@EHT, 1, 2L T
ERLET A, V, o, = SR TW, Z2LT, Z22TIEP, Q, R, PAQ, -R, (PAQ)— R, ... 5
D EFDEHA L LTHw s T, @R L IDBEEOHRSEO LG T 2D TH 7. —1,
HASIEICE W CUIEBO X 6 LEPIBR I NS, REiCld, MERISHEINTIEEEZ S,
ST EEICB T A XFE L FRAED Z L TH S, fmakd & 2w CIEEER & b IES, —D DR
3% K DX G 22685, FEHICE VT, SamPE 3G e AN > CEAI NS, iy
FHNCHE o TRA ISRV ER S5 2 & 2 L CEEH & WEEN 55 @%Xa#ﬁ&énébff%
2. ZOmBENTEASE L ORI, @O HESETIT O T\ 3 il O i G 2 i £

L7cbDiEEEZNS,

EREOWHENX A B, ..., B, LT, AWEFIR B,,...,B, 2D ADIABE L W H & E2ERT
%, 22T "TPHBOWKEIERE B, ..., B, 2> ADIIWMETH 5, LIk, NENIZIZ TP By,...,B,
EVIHTRPS A L) EREE ORI TH D) JEERT, II2T, By,...,B, I2i%, HUHEORHER
DEEL BN Ga2E0 L LTS, EE ToOMHMEDER»SHS IR % X )12, v
B & By (FELi#)) LR E L THESLCHALBELTVEELTY, ZR5IEFEZTND
AEIRSE O TR A 2 5T (FHE) ICBNTw 2D ThH D, Ko THEN2 G (M1iE) 2 b &0 Ttz [H
ﬁ?a:amﬁ%a,&azgaurﬁﬁéjk%i@h%@?%% PTizE»T, BWRTROES
EMERE X, ZOXHICESMEICENS 2 DO E ZOELGOELZ TR LE LT K
I LT3,

RERIEDEREEGR
3.5 (BAEEARR NK OFIREE) SERBIE L 13 XD L) LiED 2 L LEXKT S,

0. 8 IEOHENX A IZZNHMERD A DIFHAMETH S, 2D & EZ0imEA A BRIZ 2 DIEAME
DREWEEHETH R LSS, 22T, 201 20HBAL T 65 5 IFHSE OB W - Bl D &8
&, ZoOmEK AT PSS RS (1 DDILDAD L L HHE) TH S,

1. A— BARAI (AT EBBRR) : &, KD L)% A DFEHMGE P, & B Ol P, 852 6 Tw5
E¥3, 22TC---Cpld A DFIWIREE P ICBN AV R OEA L L, Dy ---D,, 1& B DF
RS Py 1IN BB RRDER LT 3,

Cy---C, Dy ---D,,
A B
ZDEE, ZD2O0HHEE P, P ICROBDO A—THAIZEH L CHEoNAEEPIZAABD
SFHESETH B,

Cy---C, D---D,,

22T, AAB DS P OBl HHEDOES X, P OBV EEROEA C,....C, £ P, DI
b)f:ﬁﬁf/%a)%éDh...,Dm @*Dﬁé“Cl7...7Cn,D1,...,Dm DI LEd 5,
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2. A—EERA () (A\-E(E) EBEE) - 5, RD LI 7% AAB Ot P 8526 C0w5 LT 5%,

ZZ7TC,...,Ch IEAEHASE P ICBN 2BV HIIRDES L T 5,
Cy---C,
P . .
AAB

CDEE, ZOMHEE P ICROED A—E(F) HHIZ#EH L TR S 12 H5E P 13 A OFEREET
b5,

Ci---Cy

AAB

) A—E(/5)

22T, ADIFHEEEG P OBWHHROEEIZ P, OBWEEIROES C,...,.C, DI E LT 3,

3. A— HERA (E) (/\ E(B) &8 : 5, KDL H 7% ANB OIS P 85260 T05 T 5,
ZZT Cl n nEEH*%L P1 fﬁﬂ%ﬁ'ﬁ\ﬂt thﬁé&j—é

Cl"'Cn
Py
ANB

CoLE, OGP ICROED A-E B () 26 L TR SN2 8E P I3 B OatYIfE

Th5.
Cl""Cn
Pl
A/\TB/\—E(E)
2T, B Dl P OBV HIHROEARIZ P OBV RIROES Cy,...,C, DI L LTS,

4, — —BARA (- -T&BEED) : &, XD LI 7% B OitHMEE P 85260 Tw5 L5, 22T
AJA .. A Oy, ..., Cyld B OFEWREE P ICBN BB 7R OES (DY 2 HF I L B H28) &
T3, FICTAA ... AC...,.Co ITBITERHID A A, ..., AlTiaH A D (Bl cHifd & LTo)
HNDI)BDWL O ZIFELLDDTHDL LTS,

AA---AC,---C,
» . .
B
Z DHREEICR OO — —T B2 L, LCiE LA A, AAEhy axft
T A LTS NEE Pk A— B OAEHBETH 5.
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A— B

22T, A— BDOIWHESE P OBWEROESIE C,...,C, £ET 5. X, P, O THV R
ELTHNTORGRIR A, AICAX Ay aZ 0 dbD “[A]...[A] 71, 20— —THHANCX
h (GEREE P <) AU SHICRIR WX 5. RIS 2 DFEIAREE P OB HIHRDESGDHIZ A
D OFEERDS () BT Th kv, X, [A].. [A] el L E (AL, 2o — —1HHAICH
L2212 % 0EE) b, FMilRBEL L TaE0w L LTS,

E- T, FEHAREE P OBl HiER X
(P DB DOES) = (PLOFW IR OER) — (Filich XAy abfhui A DEH)

ELlThHEANDILERD,

5. — — MEIRE (— —E EBEE) : 5, KO LS H A DTG P, &, A — B OIS P, 2557 6

NTwsET%, 2I2TCOL,...,Cpld ADGEHREE P ICBIN BBV RHROES L L, Dy,...,D,,
X A — B DG Py ICBN BB HiHROES LT3,

Cy--Ch Dy---D,,
. ol .
A A B
IDLE, ZD2ODIHAMEICXDOIED — —E HH 2@ L S P L EarAsSEch 5.

Cy---C, Dy---D,,

P
A ~ A— B B
Z 2T, MRS P OBIW - RHROEAE P, DBWRHROEA C,...,C, & Py DB HEIFRD
%/%Dl,...7Dm @%D%/I%Cl,...,cn7D1,...,Dm ThHsETS,

6. -— BARA (-1 &BEE) : &, KD X I) LimlEHE | oG P 8526 Tw3 35, 2

CTAA,... A By,..., B, \&ig#EH | OGS Py Bl 5 BV 7 B DA (D4 72 0
WKk BMZ) L35, FRITAA...,ABy,...,B, KBIZERHMD A A, ..., AlZi# X (B
iR E LTO) HND I LDV ODEFELLLDTH S LT3,
AA---AB,---B,
- . )
1
2T, ZOMEE P ICROTBEO ~—THBIZ#EA L, ETlELAWAERA ... AILhX

7y Az T (— TR & FBROBIEIC K D) it 2 PHS L TR o 2 f5E P I3 A DRERE
ThH5.
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16
(Al [A]---[A] By -~ By

22T, ARG P DB EITROEAE P DWW AHRDES A A, ... A By, ..., B, 75 ~—1
BHNC X DS S NHHEDHES A A, .. AZBRVWTRONIEATHL LTS, X, — —1HHI
B, uuﬂafi_ﬁAi)fﬁﬂé%/n\, KO ETHELL A A DI TH 56

ICH EFRRIC, By,. ..,

bELILLET 2,
ARG Py 352 51T %

7. -— HERA (——-EEBBRE) 1 5, ROXIHI 2 ADHEE P £ -AD
E¥3, 22TC,...,Ch 13 ADIFIARERE P ICEN B BIGARHROES E L, Dy,...,D,, 13 -A
DRSS P, DIFHRSE Py 1SN 2BV RHEOEA L T 2.

Cl...cn Dl...Dm
PR SRS RO B
A -A
SRS T H B

RDOIED ~—E BAIZ#EH L TRsN P b

Z D2 ODFEHIEE P, Py ITX
Cy---C,, Di---Dy,

&%, P DBWEEIHROES Ch,...,C, & Py, DBV IHIEDES

Dl, Cn,Dl,...,an&)%aa‘%.
L, RD LI 7 A DFHHEE P, 526N T0w3 T35,

8. v— BARA () (v I(k) &BEED) -
N BB HIROES LT S,

2T P OBW R DE
. D, DRSO, . ..,

-

—

;,‘/Ccl,..., n nEEH%LPI -

Cy---Cp,

P S
A

= DAY Py ISROBD v —1() BB L 75 P 13 AV B OFEINGETH 3.
Cy---Cy
P .
A V—I(F)

AV B

&3, P OBWEEROES C,,...,C, THD L

ZZT, AV B DitHIREE P OBz EiiEDE
T 5,
%, RD X H 7% BOIWGE P, 526N Tw5%ET5

9. v— EARA (E)(v I(f) &BEED) -
TC,...,Ch EEEEH%LH CHN BT DES LT S,

- >
— -
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Py :
B

= DRI Py ISR DI v—1(4i) BB L M3 P 13 AV B OREVIHIECH 5
Cci---Cy,

B

714 VB v—I(f)

ZZT, AV B DS P OBWAEIROEAZ, P OBWEEHROES C,...,C, TH B &
5.

10. v—#ERE (V-E EBBR) : 5, XD X)L 3DDFMHEENEZ 6N TwE LTS,

(1) AV B OiF¥EE P
(2) C DFEHAREE Py
(3) C DFEHREIE Ps

(1) (2) (3)
Dy---D, AA---AE, - E,, BB---BGy---G

AV B C C

ZITAA, ... A E,, ... E, 35S P I ZBWEROEALE L, B,B,...,B,G1,...,G,
EEEIREE Py ICBHN BV RROES E TS, FRIC A A, A E,,....,E, CBJ3RHD
AA .., AKRUYB,B,...,B,Gq,...,G CBF 2®RHD B,B,...,B ¥, ZNZaml A kO
B ® (BlW7:Hifg & L TD) ﬁﬁ@'}%@m(o#%%iﬁtti)@“(%% &9 5%,

ZDLEE, NS 3ODHMEE P, P, P IZXOEO V-ERAIZEHL, P, DBWETEE L
THNWER A KO Py OBV HigE L THENIHmHEA B DI b0 ETRESINZ DR ZN

FRAXH v ATLL 5T [A]7, “[B]” £ LTEONIHEE P I3 C OIWRETSH 2.
Al [A]---[A| E,---E,, [B][B]---[B]G,---G
b p WA AR B 1B]-+[B] GGy
Py i . .
AV B C C

C

22T, ilHREE P OBV EIHROEASX, P, P, KU Ps OB OELSDOHESD S V-E
AN X DA S it é\%ﬂ&bﬁ%wt%@“(%% £E9%. X, — —THHI® ~—THHIDK
EFERIC, Ey,..., B, ISR A DBEN256° G, ..., G IS B 0N 2454, KU ET
HELLA,... AR B,....BRZNZNZITHIHEAELEL I L LTS,

11. L - HERN (L-E &KL ) 9, XD L) GimlE L OftiE P 526N Tw5 L7 5,

ZITCL,...,Cpld L OFFRSEICBIN D WA TIROES LT 5.
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Py
1

C DiEIREE P ICRDIED L—E BHIZ@EH L 7-fid P 13 A DREIIREE TH 5, 7272 L A IJMER
DBl & 5.

;>_|_

2T, POBOWEEHROEAIE P, DIV EEROEA C,,...,C, THB ET 3,

12, e EEIE (———F EBRE) 5, KD LI % A OIIHEE P 252 5TV E TS,
TC,...,C X, Pt CHN BB EHROES ET S,

(y
y

C,---C,
N .: .
A
Z DiAMSE P ICRDOED ———E BHAlZEH L 7285E P bilHEETH 5.
Cl e Cn

2T, POBWEEHROESIZ P, DBV OES C,...,C, TH B LT 5,

E& 3.6 (FEEA) B 7-HiHess 1 D b Bine v A OFEIREE X A DFERR L WFIX 5.
REFAREYE &\ ) BEERDS (Bl 72) HiE D b & CREGRIEADSGEHTE 2 2 L 2R L T2 DIt L, AEBARE
RIIMOFHROKET 5 Z & e K TE 2 2L 2R L Tw 3

CCLoGERGEOERICBIN A 2 5126 L, XZ2DEBNENE 2L 22 RO L7 5,

B e o BB 0D HE SR AR Al
1AI 200HER A E BromBERANB Z#R LTI\, TNE2RDIHICEKELTEIEET S,

A B

anB !

2,3 A—E: RN AANB S AR2HRLTIV, INERODIHIICKRETEHILEET S,

AAB AN
a7 wi B

4, — —I1: AL WVIHFIREHACT BARZIHABEZ s tuE, A EWHRERVS Z &7z Licin#
A— BaHEmL Tk,
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(A

B
A— B

——I,n

5. — —E: w4 LM A - B o B 2#iEm L Th v,

A A— B .

B —-F

6. ~—1: A LVIFEEHEDS L(false) BERINIUL, Wb ADSFBESERSIUL, A L IRES
Lic —A(JE A) BFEETE S,

7. 2—E ! At -ADERICFRI UL, L, HIBPETHS I ENTFIRI NS,

A -A
1

—-F

8,9. v—I: i ACLX B) 75 AV B Ziftim L Tk,

10. V=E: AV B2BUCTFIRS N, £/, AL0IHRED?PSDH, BEVIRENPSBFAL C BEFERTE
2LEITE, CHERTES,

12. ———E ! ——APTEESNIUE, ADBTEINSD,

-

A

——F

2TV ORI EZET S,
%l 3.3 (F:EFA)

1. (AANB)AC — BA(CAA)
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1 1 — Y NA-E

(AABAC!  [(AABAC) AR
ANB c Al

B CANA

BA(CAA)
(ANB)AC — BA(CAA)

N—=I

——1I,1

2. A= (B—=C)NA—- (B—-C()

(A= (BoC)AAy  [(A=(B=C)AAL
A A— (B—C)
B—-C

(A= (B—-C)ANA— (B—C)

—

——1,1

3. (A— B)— (=B — —4)

A [A- B2
B - B]?

L .

-
——1,3

Dy

——1,2

4. (AVB)VC — BV (CVA)

A7
_CcvaA ., 1B | C)?
[AVB]2 BV (CVA) BV(CVA) 5VZV{FI
[(Av B)vC)! BV (CVA) " BV(CVA)
BV (CV A)

(AVB)VC — BV (CVA)

V—E,2

——1,1

5. (AAB)VC — (AVC)AN(BV Q)

[A A B)? b [A A B)?

— VI \//i;E [0]2 V— [0]2 v—I
AvVC BvC , , AvC —BvVC
[(AAB)vC) (AVC)A(BVC) (AVC)A(BVC)
(AVC)A(BVCO)
(ANB)VC — (AVC)A(BVC)

V—E,2

——1,1

6. (AVC)A(BVC) — (AAB)VC
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(A [B]®
[(Ave)aBvol “arB 1 [c]?
[(AVC)A (BY O BvC ME AaBve T aamve T (]2
AvC noE (ANBYVC Y AAB Ve
(ANB)VC

AVOABVO) = (@ArBve 7

7. (AVB)AC — (ANC)V (BACQ)

[(AV B)AC) [(AV B)AC)}
A—E N—E
[A]? c [B]? c
(avBrclt Ainc . BrC
AvB Y ANO)V(BAC) ANV (BAC) |~
(ANC)V (BAO) . ’
(AVB)AC — (ANC)V (BAQ) ’
8. (AANC)V(BANC)— (AVB)AC
[AAC)? [BAC)?
A;E [A/\C}Q B 7B /\;E [B/\C}Q .
—— V- A— —_— V- — A-—
AV B C AV B C
(AAC)V (BAC)! avenrc (avBrc
(AVB)AC ’
ArC)V(BAC) = (AvB)AC
9. A — (—-—4)
2 (A1l
[A” AN
L ——I,1
T ~A = 1,2
10. (——A) — A
[ﬁﬁA]l
———E
A
11. =(AV B) — (mAA-B)
Al B,
AVB ' [<(AVB)? AVB T [<(AVB)P
AA 11 Iy
-AN-B 13

~(AV B) — (~AA-B)

21

V—E,2
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12. (AA-B) — ~(AV B)

[—\A/\—\B]3 . [—\A/\—\B]3 .
R ) R
[AV BJ? 1 o 1 Elﬁ’
V-E,
~(AV B) —-I,3

(mAAN-B) = —=(AV B)

A A-BP
B o
“AvVB [(=AV B)J]?
iA 11
—Avs ! ~C-AVB)2
L -
~AvB .
(A— B)— (mAV B)
14. (ﬂA\/ B) — (A — B)
2 [ AL
4] Jxﬂ .
[~Av B]? BF (B]!
V—E,1
1,2
A— 1,3
(nAVB)— (A— B)
15. (FA— (AAN-B))— A
AN [PA—-(AA-BPE
AN-B
A AL
J_ “—I,l
- Y E
A ——1,2

(—\A—> (A/\ﬁB)) — A

EE 3.7 (FIEARTEE) Pl A 245w & T 23RS % L &, ASTIFARIRETH S L E) J LT
%5, ZOI, A EEL. £, IRE By,..., B, 5 ADMERHRANC L 7203>TIIRTE 5K, By,...,B, +
A EL
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EE 3.1 (2 (soundness)) FEATREZGHHEAII TR T =P —Th 5. ZOWHEZFFOMmMEA
FeRETHD L\ ). Lo THandEiwl o H AT AR IR TDH 5.

EHE 3.2 (5E2M (completeness)) F— Fvuy—7Z4mii, TXCEHAMRETH 5, ZoHEZED
AR ZTEETH D L), Lo Tl o HARBFRE R IZERTH 5,

RERRE 3.4 KOMEMNE32D =1+ aY =23 TXTORMADIHAETH 3 2 & 2RH,
HFBRE 3.5 ROGWHADGEWRETH 2 2 & 2RE,

1. (AANB—C)— (A— (B—C))

2. (A= (B—C)) = (ANB—O)

3. (A — -B) - (B — A)

4. (AVB —0) = (A—CO)A(B—(C))

HEMRE 3.6 XD LI RBHRAKEEZLZLICTS. ZITAB,C,... FOFEHGHHAIL on-off 24 v
FEEDLLTVLEHDET S, onoff A4 v F LIZZDAA v F OB CEEEZ A Y (RT) oA 7 (kD
2) pDELSDEIRETEIAL vFTHE, A ELVIAFDAAL v FIZFAAL v F A LHEEHLT, AW
FYDRRIZ A A 712, RADF 7D AT VICh DAL v FTH2D, T2, SEEMBEDIAS]
VT, BHilEATEDLDTIEICLD, FESEOERDOIREIGFHHEATRIATE 3,

-A c

&, (BAA)V (mANC)TROE S, &, BHRAEOBE» O/ L A B,C DAL v FIREICKHT 50
FEARBICEIRDWAL 2 2> E ) > OREOBIRDIE U chiuF, BEEOIERE (Spec) 2% > T b [ U&H % R
729, EFEZTEw, 2O LF, ROX)ITHHENICEBITE 2, (EmHO -, v, A ZHVR) &
AT AR I O H R 2 RBIL, b Ui A L3 B L FE (A = B) THIUL, [HlEK A LA
¥ B 3B UREIEZRT

1. ¥7, RokEzimHATRbE,



E=

i

gl

24 %3

C
A
-B
— -A C

N
BN

-

N

-

2. KIT, T Ol L UeHl 2 R iR b Bl abgz 52 & (2 LT, EBIC, ZOREESS ED
bDLFAMETH 5 2 & Z2amPlVICEEE X, )

HEMRE 3.7 RoOuifE L h, THEES Y,
1. SHER TV 51E, #lZ7=2%27T 3.

ENs - T=A%2§ 5%

2. DR T 2513, ElZT =A% LW,

T 5 - T =A% T3

3. FEORIDI X FHUE, ZOHIELTHRENTWS,

ROk v - N3

4. BEDORHET UL, BEZRIIR L 2\,

RIS E e — R %

(BIB) 13, SHMIEL 72w,
—~fR T %

HEMRE 3.8 ROuifE L, THEES Y,
1. BHEEL, BB EEL 5242613, kb s,
AR —

2. POSEAE L e aud, SEBEDMF(ET 5.
—fifl —

3. Wb N5 %518, MIIFAET 5.
B — A



3.3, fimdim A o At i 25
4. BWEIFET 55618, FAIE2EL 5.
R — {3
(BE1) Bolbns i, LrbR»MEE0 245018, EESHFET 2.
NG — BB
(EHE 2) fDFEET 20, BOMZEL 2 L BEVHEET 2 2 EDRABTH 29 TH S,
v (5 — EHE)
FEMRE 3.9 XOuife L v, EHZES A,
1. 2ARRTHZ 40, BTHZh, ANHTH S,
P AVUN

B — i
(BE) 2 AR THEZRAREVWARLIE, AMTH 3.
2ARE A TR — AH

(8%) BABEAROEARTE : IERLEE (Proof-Normalization)

AEHOHTRD L9 RIETBN 5imMH AANB, A — B, -A ZBXKHER (maximal fRIE) L IF5,
s iokamBEs & 1%, (HARMERED) GEHFICE AR Z HWTBlbn, 3 CZRISEEBIITHATL
£9L£9%, b ZwEATH S,

A B A B
ArNB D ArB 0
A B
(4] [B] (Al [B]
A B :
AvB'l & ¢, Aave' ¢ ¢,
C c
4]
B
A A-B !
B
4]
1
A -4
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DX AN GwHEAZ 2 EEFRVAEIC TR TOREHNEITE 5, Z1UE, ROEHTHELI
N3, 2okl z & & 72 Wil 2 IERFEEERR & 5,

EE 3.3 (IERLEE (Normalization Theorem)) HAHHEARDOERDIEHIZ, KD S fFIHLH
(8— reduction rules) D X4 2 HRMI DI X O IEBIZEEHICZIZ T E 5.

Reduction rules

| |
A B A B

N=T A—T
AANB | AANB
A P o 4 B P, B
| [4] [B] | | [4] (B |
A A B B
Vi . v—I .
AV B c _C., . AVB c _C., .
4] |
B, 4
A A-B __, :
B — B
(4] |
4 4
A -A :
1 E

SERR 4, L P52 6Nk T %, 5 POERETRVE TS, AW P ICBHN 2GR D 9 b
RHELS 2RO S CEBLD (5, CORMESORE n LT 2) 28T 2. RS2 o fE iR
KDZt% TR noimfE, LMRZLLETE, 2Lk HES n OBAHEAD ) & TiFH P O—%
FERICENS D05 EIC EofFEEZEME L Tw L, GEH P IAREZFE>0T, #Hic T—&ED
Bo—&F EicBN S, BS n OKHRER, G —BNICHEI NS, )%, &1 oo X
D, A P ICBN 2 E S n OBKEHRIIAOEIT 1 295 2 EICFERT 2 &, Mo#E2E4 GRMT- 7%
BIZ, BEX noWMAKHRHAZ 1 2b& VI P, 8o 3, koT, P icBnsikimEEd~
TEIVn ED/DIWZ B0 5, 5 P DBHCIERE THIUTEREIZRT 75, b L P BIERE TR
WET S, PIBENZBKGHRHEADOERRKDESZ n <n & LT, o/ KHLTEEFRUEEELZC DIET,
COFREIFERMETHET L, ESFEHIE SN2, ENLEEES

RD &Y IRAEOIERLER S B D 37,

EE 3.4 (RIEMRILEIR (Strong Normalization Theorem)) HAFEARRDOEREDFEH I L Tl
AR 7 f— ERUBHI 2 ERIEA TE L T KRR, p— FRUBIIO@EH OIREIC X & 90 F R
TEIET 5 (R, ZoFIELZEHIRIERE TS %),
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il 3.4 RIZ ~(AV B) — —A DFWIHT 2 g— fFUBHNIC X 2 EBULOFI 2 TS, T ORBIOEEH I 5]
2.3(2) THA7% =(AVB) - =AAN-BZ R L TR L 7ZGEHTH 5, 7272 L 2 ORI OGHEEA 2 &
ATWVD, G- flfEE 2 FHEH T2 2 LISk > TTFORBDIMD X ) ZIERIEIEH S S 3,

A B
AVB ' [s(AVB)? AVvB 7 [S(AvB)P
— ——JI1 i -—1,2
-AAN-B I3
[-(AV B)* -(AV B) - -~AA-B E
2AANSB o
;S ——TI4
-(AVB)—-A
A B2
AVB T [S(AVB)? AVB " [S(AVB)P
1L o 1 o
— -1 — 1,2
==
o4 WY -8B,
_ —-1,3
-(AV B)— -A
[A]"
AVB " [S(AV B)?
= J_ ———F
—_— ‘V—I,l
Y. S
-(AVB) — -A
HEME 3.10 XOGHZ IERL L <, IERUZGEHZ Ko K.
[A]* (-4 (A [-4)°
AV-A [~(AVv-A4)]3 AV-A [~(AV-A4)]? AV-A [~(AV-A)]¢ AV-A [~(AV-A)]¢
iA ! LA 2 iA ‘ lA °
—AAN—-—A 3 —AAN—-—A 6
[~(AV-A)]7 —(AV-A)——AA——=A T [=(AV-A)]T —(AV-A)—=—AA-—A
—AA-—A —AA——A
A -—A

_— 7
—(AV-A)— L
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FATE Y175 LTEE (Typed A-calculus)

AR E P EIRI A O EAWGI R E T VOEELRHO 1 DL LTI LAYEHERR EWIEN 25HHEE
FTNOERERDDH 5. R 7 v/ 7 AEEECHELYA T (B L LN D) oAz 7
LYSHRARR YA T (B E) SLYEHEFR LTINS,

AEICIEEE 2 HCTEA L 72 BAABERARIC X 2 G L RS20 ¥ 4 767 L ¥ SRR R %28
A5, JLYEHETHECBYH (ZHETLYBELFINS) 37 VTY RL2RBLT 288 % Ff
5, Ry A 7RBEBRL 70 75 S v S SED 70 S5 AORMRIN (BN BREEEZ L EBTE S,
AT, 20 (A4 7)) 7 25 HIZGERIEO (HAEMRED) AEAME & H—HT 2 2 L9 TE, X, ¥
A7 () 3RO E T2 ENTELZ L EZHONICT S, X, FLPHTRINGT
VY XL (7077 L) OFFEHEBRE (ERfk) &, RO IR CCER) O TR 7 FEH O IR
LR EFR—RTEIENTEL I ELHLIZT S,

4.1 BHy+a TGS LTEHE
& 4.1 (9147)

1. P,Q,P,Py... % BEY A7 (base types) EW-5 (Z UL 1 B CTIHE AL WAL, BESY
A 7NE5A4 T TH 5.

2. A, BBSZATDLE, A-BbYIATTHS (— 3H1HTIEEREFAL),
kD1, 2TEILTETGDDEHDREFIVBYA T THS (HilZZ A 72 E AT,
EE 4.2 (FLYHE (\-terms))

L &FA 7T AIKLT, BHE LTty o 2 202

2. bLtMBIAL T ADSILYET, B B3¥% 4 7 BOEHELS, \MPt3¥ A4 7B - AD7LYHET
Hb, ZOLE, tiIcHbND B 3ERINBE EEDNS,

3. bLtWBY AT B ADTLTHETsBIA T BDTLTIERS, (ts) 134T ADT LFIET
b5,

D7 LTHOBBBNIRD L HICEKBITE S, 5, t: A% HTRIATADTLTHTH S, Lad
:k(‘f_j—é A1—>(A2—>(A3—>("'(A,L—>An+1)-'~)))®:.E%Al—>A2—>A3—>'~'—>An—>An+1
EWELT B, BHD YA T3 o T0b LS, o Db DI DL ICMELT LI L LT 5,

FACHET 7 7 b SEORBI (£35) 11K & 5 1R ERLTE 3,

t: A
MBt:B— A

22T, ticHHBICHN S oF FREEINB L),

— —1
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t:B—A s:B

(ts): A -k

EEDYA 7 B EERED T LT & s TN LT, XD 7 LFHOEFESHZHANT 53— MHRA & i3
ns,

(AzBt s) > t[xP := s 7272 Lsld¥ 47 B LT B,

ZITt:AETBE, MBt:B— A (\aBts): A O taP =5 AL BB LD D, FRIC G-
RO EH ERIEIZFRC Y 4 7 A2 b,

G, AERD 7 LAY u i f— ERBRIO LD O (At s) BBNT VR LT 5, 2D E w Bl
% (AxAt s) DIGOEIED Z L % - KDY TV IR (redex) (LI ATHIER) & M5,

FLFH Y Ty 7 A1 Db EFNR VI, Tw I ZERETH S, L5bs, X, Tu 3B
THD, Lebnrltbdbs, ) udERETEVESE, MY Ty 7 ABEBEEN TS, 2
NEDY Ty 7 ADI) D12, BlZIXullBlins (\Pwo) ZEXZ DT Z LD - fHRIBANC XD
wizP =0 ILESMWMATRON I LY HEZ W £ §5, CDOLE, ZO[—NICKZ udd o ~DOF
S %,

l
u—u

ERTILLETS, JITHEERETLZONE, bLbx)E (MPwv) LEoLKHELEDOY 7y 7 AD
u DPFICEHEHNTVWE E LT, u— v/ BDERTIDIEZDIED1ODY) 7y 7 AT % 3— iR
HITHSMZ Cu' RN EV)I ZETHL, ud (0 EDL) EEARREIO - fEFEOwEH T
UBRONDEE, u—tuw ERETEIELETE, (Fllu—-"uThs, X, u—u%bidu—"uT
bbb, )RR - E DY Ty 7 2ADI A4 7 EEEWMZBEDY A THE—TH 5 L \») FHHED)
LRXRDEIZHG 0 TH 5.

MR 4.1 TEDOILYHu EvITNLT, u—»vTu: A% v: ATH?, ARIEEDI LY HY
EvICHLT, u—=*vTCTu:A%SIEv: ATH 3,

EE 4.1 p— EHBENCEIL T, {FIEYE (terminating property) & ¥ —F - @ v ¥ —: (Church-Rosser
property) 23852 5. AFIEMEIZSEIERLATREYE (strong normalizability) &, X F ¥ —F - v v ¥ —ik
Atk (confluence property) & b UIE LIRS,

CCCELME LI, FEOTLYHELIINLT, thoBEAEEDIETT S — 0 280 IR T
EHWICERTIEES 2L 2EWT S, X, Fy—F -AvH—HLiE, t 25D EOFEMHZ t > u X
Nt —=*o THONZITLYEHu, vIZNLTHBT7LYHEHs BFEL T,

u—*s*—wv

DALY 5, HIB,



42. WA T2fio54 77 L5EE 31
F 41 RO LFHEIINL T, g— R LT, —EBWIC t DIERTE (BfIE) 23k E 5.
Dt D—RMNZIERIE s 2 t O L H—#d 5.

EE 4.2 (AY—=/\T7—RRAREE (Curry-Howard isomorphism)) % 14 7" A % fyim#H o imi
EF—HL, t: AT L5t BRI T AZKD) ) 2 Te 3l A DFEIIREETH 2, LHbrl Lick
D, fEwHE 7 LR L DE—HETEIENTES, FHIRD L) RE—HNTE 5,

ZAT7 A = A BR A
7 LWL = AL IS ¢
7 L FHEOIERUGEE = GEPIRGE O LR

HEEME 4.1 FOEEZHE»O k.

4.2 BYA1TEZBHIY1 TG FLTEHE
FATDEHEZRD &L ) ITHRT %,
EE 2.20° (§17)
1R 2 ZHTDMD,
3. AL BBWIATDLEE, AxBbI AT ThH5,
IZTAX BEBIALTEWENS, BiY A7 Ax BIEMERIICE T2 AANBICHIELTW3,
RIZT LWTHDERZIRT 5,
EE 2.21° (FLYE)
1,2,3 IR D,

4. B ULtBIA T ADITILTHTsBIA T BDILYEHLRS, <t,s>EF AT AXBDI LY

5. bLtBIA T AXBD7LFHEESIE, nt(t) ZF A 7 ADTLAFEHTHY, X a2(t) &5 A4
7 BD7LYHTH 5,

CIT<ts> 3t stDONZE®KRT S, ML, By TENDI A4 72RL T3,

7 LY THDOTEEBANIR D K 9 ITHETE 5,

t:A s:B
<t,s>:AxXB

t:Ax B t:Ax B
—F
ml(t): A 8 & n%(t): B

7 L FIHOE S Z BN (8- FRIBHD) 2R D & ) ITHRRY %

1. ZNETD B— BRI

2. <t s>t
72 <t,5>D>s
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ZOMY A7 (X)) ICK DIRRI N 7 LTI L TH EOERE 2.24 13577 5,

EE 2.24 (AYJ—=/\T7—RRABFEE (Curry-Howard-Lambek isomorphism)) ¥ A 7" A % firiim
BEE—BIL, t: AT L5 HIDBIA T AzEioy ) 2 "t h3imd A DFEIMGECH %, EHtrZ i
X0, R E 7 AR EDFE—HZT 2 2 LW TE D, FHTRD X I RA—HITE 2,

547 A = am P A
7 L5t = AL IS ¢
7 L FZHEOIERUGEM = GEVIHGE O ER R

Bl 4.1 HAEBERRICE TS A & — DADAHX % Curry-Howard isomorphism % F VT \ GHEICH
FHY,
(1) A— (B — A) DY A 7T2FFD7 LT HOH
x: A
MyPr:B— A
M \yBr: A — (B — A)

(2) (AAB)AC — AAN(BAC) DY A T%FEFD T LT HDH]

z:(AxB)xC
2:(AxB)xC wa:AxB x:(AxB)xC
mlz: Ax B n?(mlz): B w2z C
al(rlz) : A < m?(rtz), 7%z >: Bx C

< nl(rlx), < 7?(rlz), 7%z >>: Ax (B x C)
Ap(AXBIXC < pl(ply) < 72(rte), w2z >>: (Ax B) x C — A x (B x O)

(3) (AANB = C) — (A— (B—C)) D¥ A T%FK>D7 LFTHDH

r:A y:B
<z,y>AxB z:AxB-—-C
z<xy>:C

MNyPz<zy>B—C
e \yBz < x,y > A— (B —C)
NgAXBIXCAp ANy By < 2,y > (Ax B — C) — (A— (B — (C))

(4) (A= (B—C)) = (AANB = C) DF4 7%555 7 55 HOH)

r:AxB
z:AxB waz:A y:A—(B—C0O)
wx: B yrlz: B — C

(yrto)m?x . C
Ao B (yrlo)n?e : ANB — C
AyA=B=C)\gAXB (yrlpyn2g (A — (B — C)) — (AA B — O)

4.3 FLYBZRAWT—YBOERDH (Nat 71 7)

BN DT F— ¥ (94 7)Nat KD X 5 12EHT 5,
Nat := (P — P)— (P — P)

F— 5 (54 7)Nat ZHORRERD X 5 10EHT 3,
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0 = MNPzl
1 = MPPPxaP(fa)
2 = APTPXP(f(fx))

n = )\fPﬁP)\xP(f(...(fw)...))
n fil

0ICKTBIALTF v I DB (025 Nat DIFHICARS>TWBE I EDF 2y 7).
[P}

P—P
Nat(= (P — P) — (P — P))

——1,

H*If

2T ZILTF Y IDBI (225 Nat DFFHICE > TWE I EDF 2y 7).

[P — P} [P]*
[P—>P}f P
P —
P— P
Naﬁ(E (P—)P)—)(P—>P))

-1,

H—If

RIZHA 7 Nat (T 257075 A2 BOTHS 2 LICT 5, £F, AR 2 AN L Tnt+1l(n
DROEL) #HWHT 2 Suc LVIHIBEBD 7R T T A (PAT) L) %7 LYHTELD,

E& 4.3 (Suc)
Suc := NUNFE=P AP (f((nf)x))
BHEDF ;72 & 2 Suc 3 2 AT LEBAD - MifIIC X BAHOMRIERD X5 1275,

(Suc 3) AN FEZEXGT (F (0 ))a)) M A2 (F((f2))))

AP (FT PN (F(f(f2))) f)z))
AN (FOa (f(f(f2)))x)

MEZEXD(F(f(f(f2))))
= 4

v VvV V

HEME 4.2 (Suc 4) ZFHHEE X,

Suc lCX9 B BIAEESEA

[Nat(= (P — P) — (P — P)))|* [P — P}/
P—P [P]*
[P — P]f P
P —
P— P
Nat(= (P — P) — (P — P))
Nat — Nat

—I,

——1Iy

1,
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RICHRE 2 D25 BET2MED T 77 L2525,

EE 4.4 (+)
+ = AN AN NN (mf) (0 f)))
SEOH :
3+2 > ((+3)2)
> APTEAT((31)(2f)2))
= MO (f(f(F2)(f(f2)))

> APTTENS(FF(f(f(f2)))))
= 5

HRERRE 4.3 NIBT 2AEHZIED, 3+2DF A 7D Nat Lx>T05 2 L2 X,
LA A (PUR) BZOFHETRDLH)ITTa 7 LTE S,
Times := AmN AN\ FP=F (m(nf))

D77 L (Times) DY A TWHEDIC Nat — (Nat — Nat) £%> T2 2 EZ2MIBT % (AT
D) AEH%Z 5 2 THED O K.
MIBEDTOTFL Times I3 E2&AVTYNELTERATTIOY S LZESEH

=M (3(2f))
SAfPTT (BN (f(fx))
MEZPOFTTENP (F(fF(f2)) A (f(fa)))

=F

3 Times 2

vV Vv

MNE=P AP (F(F(Fx)))

APTE N (F(F(f(f2))))

MEZPXP (F(F(F(f(f)))))
P(

NI (FFF(F(F(F2)))))
6

v VvV V V

HEERRE 4.4 RO EREBRZRE,
1. 3+4)+2
2. (2x3)+2

EE 4.5

<

de

Bool = Nat— (Nat — Nat)

<
[y

e
)\aNat)\bNata

U
Py

€

T
F o= VN
EE 46 (V17 ADTOATF bz &yl T B if — then —else)

If —then — else := A\pBoXaN e \yN ot ((px)y)



4.3. ZLYHEMOLT— Y HOEZDH (Nat 5 £ 7)

HI%, If p then x:Nat else y:Nat % ((pzNot)yNet) LEEL TV B L LR 5,
FTEOA :
)\pBooleNatAyNat((px)y)T st
> If T then selset
((AaN NN 0)s)t

> (ANs)t
>

s
(e ¥ 6, ZBHEPHITHMING Z L3RS, )
HEMIRE 4.5 s: Nat XUt : Nat £ LT If —then —else F st 3t £70% 2 L 2EHHEE X,

ERE 4.7 (AND, OR)

AND E \aBool\pBoolxmNat xpNat (q((bm)n)) ((bn)m))
OR Z AaBooApBoo\mNat Ny Nat (a((bm)m))((bm)n))
(e-g.)
TORF i AN (T((Fm)m))((Fm)n))
= AN (AN NIV ((Fm)m))(Fm)n))
> AmNRN (AN (Fm)m) ) (Fm)n))
> )\mNatAnNat((F )
= )\mNat/\nNat(((/\cNathatd) ) )
S>> AmNe Nty
= T
FORF > ((OmN AN (F(Fm)m))((Fm)n))
> AmNANE (Fm)n)
> )\mNatANatn
= F
HEMkE 4.6
TANDT 728 T
TANDF 7» F
FANDT » F
FANDF 28 F
TORT »nT

FORF 2» F
LB I ERARL TED O X,
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BHE MEERE

b

INGERIED SR

A EBWTIE, FIREOMERMEOSIEZILR L T, —REAFEwRE (first order predicate logic) % 2
T 5%, BTl ARG L LTI o 708, dEERREECIE, Az A & 2 U BIfR T
HHGEICTEL, ZNSDRRICOVWTIRKRT 20D TH S, ZOEZTIE, HR¥ VS TOHEEETY
AFTUVADEHBE D KL T 2D TH 2.

I & OMLEZIIEIC T 5 72 DIC, ROMEEZEZEZTHS,

MHACIEIE L vy

fERETIX, omEE —OOMmEEH, P1Z21EPSTcELL. Ly LAGERETIX, oMz 1
ALy LBEE T+ 3B LV K@ d 2, 2L <, EFEEMEARS il i<, dWEEEREERE EL v
(=) icznFhalofbL, fmdEefz

FE L (i)

LidE kT 5. 22T, kRS IEINRERL, WBEERS I Z ORI OWE AR T,

Z DR S EREERE S & OBIfRIZ, FEFEEDFE L OBARICHNS T 2D TH 503, T’ADBSEAL X
IELTOVEHDRALEETHIWZ, HAER EREDSHEICE T 2 FEEORGEIHTLH—
WML, EEE Lo X)) cidkids % 1 o720 & 2biERS T TR, UTRBLTRBEO M
—AL L T n llDMEROBRZRITL AL GO TRl T2 HEZ5 L LT 5,

IC, iz RS EBREER S LIk o TRdE LT 5 2 Ltk o T, aERETIIK A D o 1 fEIE %
bWAD LIRS, ZD121F, WREZONRBEFOWE L DR TH 5. BIAIEE, “FELw (i)
CELW (HGHT) “ELv (EET)...SThs. InooamEly, mEmcs LT, TRNTHEL2
METSTRINTE L, L, BERMICEVLTIE, 2REns, HEOBRELS “ELw» (x) 25
OfETRING, ML, THiLE AL & TELw) LR, THHT-SA, & TELV) L oBIR, TR
FIAy & TELY) LOBIREDMTL2IENTELDTH S,

S50z, EHEOMEEOBGREZ SIDIKH 2 & bTREICR 2. HlZIZ,

METE, T VBEFE T

A ) Ty LdlEE T« i3 2FE T LI NG, 2T, e By 2HFETY ) & Lz, y)
LU, ZomEi

LB+, 2 V)

Lt b TE S, IR, ML RSHETLEIVOHLBHRERL T3,

PLEDRICmAT, BiERHORKORMIZ, TITD - 13- TH5., 2. 1&---ThHs., &
W MAEERDMZ 2 L)1 BE I ZETHD. PIZIE, TIRTOANFIVYDHE,  THo AN
YDEE ) RETHD, ok, ETFIE, SYPHFETT) o ET) 2 TTRTOA ® TH s A
WWEEZEZT-bDTHS, 22T, Insom@Ezids b 25411%, LA, V) D ¥ 22T



38 H5 AP
BEEWZ, TTRTOANZIYPIHE ) % “TRTD 2 IOV T Lz, V) &, THDLANEIYDIFE ) %

“B2 IOV T Lz, Y)Y LTS, 22T, “TRTD 2 IK00T? & Yo" T, “$2 21D
T % A TRELT 2 L, LoMBERZNAZTARD L) ICRELE R,

\y)
\y)
ZOREHICE>T, TIRTy & TH2) L) I EenlD k) kRzR>0 2l 5wy LTohrT

E559012%%, InE, ERE TR ROIUFLP >N TH 5,
Y, BHEZEAT S, RO S, EmHIC U P ORS 2T IMA LS DTH S,

[/

VeL(x,
JzL(x,

[/

EE 5.1 (—BHRERIBOSEHE)
EFZIE : TyYy Zyenny L1, X2, - -

EfFEIE : €1,C2,C3,.. AGF, IV, KF,. .1
HEE (BIR) 5 1 P(x), Q(x, %), R(x,%,%),. .. A (x),..., % (x,%),... 2 ZTITS(x,...,%x) OBDOMlGE
T

L7 13 n-TEREERE S L WX 5,
WIEECS © V (2MEILES (universal quantifier) & WX %) | I (FEEILERS (existential quan-
tifier) LI D) 3

TEARZIE R OB EHIZIB WX 5. X, HERTDIT s, t,tg,t1,ta,... FORXYREZH WL L L
?Z)
PR E® T 5.

E& 5.2 (—HEREXNOER (3TE))

1. S(k, ..., %) 23 n-JHANGEGL S T ty, ... t, DL LI, S(ty,...,t,) ZRFEER (atomic formula)
(2017 |\L\ ELMEN D) TH S, ETFimBEEHATH 5.

2. bL A, B ThHs%51E, (AAB), (AVB), (A— B) bifTh 2,
3. bL AW TH 2% 61F, (-A) binTh 3.
4. b L ADwEATH 2% 613, EROBEAZLI 2 IS L T (VzA), (FzAh) bimHTds, 4

ZIZTh Yy aDEZMEEICOWTIE

L DFRHA D A v 2 DEMEIHE) b L g5, HL, Bl
FOREOD E DRI DI IF RS VY,

I EFEUEMS (WL, kbBELHD) LT 5,

A1y ADOERRA GREERE)

Tl
< >

LR, BESR-> T340, TabbEEARTH S,

2P@) i Tz 3HEE P 2b21, Qa,y) &, "o &y i3 QOBIRICHZ,, AM (2) 1F "o BARBITHZ) F (z,y) & Tz ldy
ZFELTVS ... L,

3 ey 13 TFRTD xy Morall ey &, “Tz” 1& T3 x, Mor some .y & Fidr.

THIzE, A ZWHR PAET)AQ(z,y) £ T2 &, A(x) ICk->T, X A ICHHAE 2 b Twa I LE2RT, 22
T, APOTRTOHMAHED “A(x)” DIFTROLINZLHEIZH W,
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HBHHR A OWIRICE L CEN S (VaB) Xid (32B) OHORMRIH LT, BIRIO Ve D (L,
CD 3z D) AA=TFEWEN S, ZoOK BICBN 2553 Ve DA a -7 Tw3 EEDbNS, H5
M A ICHN T 3 & B HELATE 2 1T LT, ZoBMEEIREN TV 2 EENE D1, Z0 2 H
EA Ve XiF z DA a—=7ICb BN TR BRTH 5. K, LD AICET 5 2 OB Vo (Rid )
DAa—7 BIZEHNTIIVS%, BICBNS EAL Ve KO Iz DA a—TICbBNTHRWE, 0
DHNUFZ D V(X Tz) ICL > TRESNTWB LS5, X, ZoOK, 20 Ve(Xid 3z) OBl
Z0x DENEZRETBZLEDNS. H2EAAGS (v XiE ) Ik I3 AL REEIE
(bound variable) EMEEN S, X, EAZBRGESICE > THORMIN TR WFEFEEHIZEHZEE (free
variable) & FEIEILS,

Bl 21X, PAEF, z,y) 2 Fam e 32 L, VaP{tEF, z,y) ICEWVT, o EHMELEHTHY, y IZH
HEZHTH 5., £, ETIHMEEEHETH S, BB, VaPAtT,z,y) & V2PALT, 2z,y) E1FXAIL 72\,
EVHDIE, TIT, WMEH z, z 13, EhogfizRbToIflibi, o b 2 bEIUHFT 2L
TVR506TH2,

X0 i, FHEEAHOEHHHIIZRD LS I L THEz 6N 5.

L2 67l AT LT, $RTORMBARZLZ 5 2 &4 CHMATHR T2 BELZ 5
ik nEonsimMA BIE, bLom A LF—-gIns,

C 2 CREBEMR & IR S BN D 2 ABRLHOBIN 2 Wi 2 BfRD 2 L 2 FHKT 5,
DIF, IiFrE (2V,y), Vady iFE (v,y) 1, VYy(=Q(cr,y) A 3wP(x,y)) D5 Tch b 2 L 2R T,

1 kD IEE (2V,y)
4 kD IyEEE (2V,y) B

1 &0 HE (2,y) 5w
4 k0 FyhrE (z,y) FEwH
4 X0 VaIyHFE (z,y) 1damEl

1 X0 Qcr,y), Plx,y) IdamBizX

3 &0 —Q(ey,y) I FamBR

4 X0 FxP(x,y) FamH

2 &0 =Q(er,y) AFzP(x,y) IdimBi

4 X0 Vy(—=Q(c1,y) A JxP(z,y)) 1Fam#

A Jy(VaP(z,9) A Qy, 2)) KB 2 TRTOFRMARII TORANTRENS 3DOTH S,

Jy (VoP(z,y) A Q(y,x))
L4

Lo, FE (IV,y) % TSYPHERADTFET S, Yy lirE (2 V,y) & TIRTOADBIYDFELR ), 3o iFE (z, 2
IYVIE TSV ERFERADFEET 2, LHite, 2L T, Vady HE (z,y) IF TIRTONBHP RS2, LAk, Yz HE (z,y
EXBIT B, BEE TTRTCOADIFERADTFET D) LaiAh, HEAPDHREDOENVFEL, ZOANZTRTDOAIIF»N
T3 ZEZERT S, —H, HHRFETOANICL, ZREFNEFESHEADLZL EBVDED VLI EZERT 5,

=
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CIZTIDRA—=TEVaP(z,y) AQ(y,x) THYH, Ve DAA—T713 P(z,y) TH5H. 2D L5,
Plz,y) Dy L Qly,z) Dy ldEL L H Iy Itk >THMEIN, Plx,y) Dz id Vo ICHEI N DITHL,
Qy,z) Dz lx THHIZ) B Tw2 I &5,

Gy PIZIEREE  y, % 2z, w CEHSHWA TR OGNS 2(VwP(w,2) AQ(2,2)) 3 FORAITHRI N
2380, ED3OOKMBERTRTEHEODT, Iy(VaP(z,y) AQy,x)) LF—HE N5,

dz (VwP(w, z) A Q(z,x))

|

EZAHT, FOHHICBN TS ¢ Z2hDZHE S, P21 w CESIZ T, Jz(VwP(w,2) AQ(z,w))
ET2E, bRIPIomMRITD LOmMHA LA -HTELRL LS I LIERLTEL, THUdd Lo
BRATHN T ZHHAHEDOIS W E L7206 Th 5, HHAHDOEESHZI NS 5 &, 72 & ZWEEH
& RALE S ORMBIR T R TR 7T T, e LTH—HT2 2 LI TER W,

—77, b L OFMBADOHRMALEZRD X ) ITESHZ 75413, KRS Te» 58 ) KRR 2L s
2DT, bEimHALFA—-HT2 I EIETE R0,

1. WAy, » 23 2 CTEESRILLE;

Jz (VzP(z,2) ANQ(z,x))

=

2. WiliZSIH x % w CHEEMZ, y% o TEHESMWZILLZ

Jz (VwP(w,z) A Q(z,

\iT [ J‘L‘))
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5.1 RERIBOEIGHE

e LD § N T OHEERBLHNC, ROBALEL T ISR 2 #2102 7 b O 25 EEm B o HEsm LA T
H5.

v—-I
Hlz
A(x)
VzA(x)
(5&fF) 2
I Tad, Az) ICR 5K I(z) DBA L7 HiHE (open assumption) IZEWT, HIHZEE L
THbLN TR,
D70, BENZLHZ HITTHS,
B
c
Rt S S |
5 — )
Va(B(z) — C(x)) (5.1)

T26 ZBHOWMEN B(z) — C(z) 1%, I oBES VBRI MAsnsimiEctdh, Lot
MHAID “A(x) 1chzDb. 2 LT, FHEDWVYH w7 LiE, B(z) — Cz) KHENA TV HHBEEH 2 Th
h, ZOHHOMEHICL->T, Yo' ToND I LI D, oI, M Dl &, Br) — COx) %
B dIicHes kb THh, KO —F LiIcHbN T2 B(z) TH5., ZoOfITIE, HHI -1
Wk oT, ZoHifEsBEC TBHCTw 2y, IS [B(x)); Lk->Twa, w2, HRZH 2 »% OHifEic
FANnTouivn, XoT, VORI TED, Va(B(z) — C(x)) LAMTE 5.

LI T 270, EorfiERmzID EiF XS,

B@)

c
VaC(z) (V—I()_} 1)
B(x) — VzC(x) ! (5.2)

ZOHEFIL, V-IDEERTEZL TRy, ZOIFHICEITAHE) X, KROBEICH S,
B(x)

Wi

c(
VaC(x) (v=1)

2T, #EEmBHID “A(x)” 1I2%725DIE C(z) THD., Z2LT, “o” &3, Cz) DHHEH 2z TH
5.%Lf,C()_i5£%M@fnx@%@mt%%Jau,B@yfﬁé.M1aiﬁﬁb,:@&%
TIEEL B(x) & TBFVTWw3 . Z2LTC, 22 B) KB THHIELNLTWVS, LkoT, V-1 D5

COBHNZ, THBtBNATHL) 25 TTRTDy B ATHS,) ZEzHERTIHMUTHZ, LL, ZoHHIDES
WHWONE I ERGEHRTHE., LVIDIE, koedHd 1 DOHEEDPSLTRTUTOWTORIMNEZIHEINS Z LIk )ik
o Th5. HAIR, V-IZMEEICHCIUR, Te I YDBHFETT) EVLIHIRELS TTXRTOANFIVZ2IFETT,) HERTE
N - I EHWSE Te BIVEFELRSIE, TRTOADRIVEFETYT ) LRI eons, g, #EhThs, ol
EERBCIYD, HIEMEPRELEL D,




42 5 ahEEEIE

ZiLTEST, Cz) 25 VyCly) ~DHERIZL D i/, 22T, (5.2) Blo 7w Tdh s 2 L2,
ZNFIUCHENAHRICH THEOTHZ I LICk>TEZTHS, Bla) % Tz i3 U oIcszsic gL
Tws, L, Clx)z Tzld, ZOPEDKAEVLSHEEAZDLS) ) £T5, oK, (5.1) OHffEmIC k-
THRONDHEHR Ve (B(r) — Cx)) 13 TE U DIEICHFE L Tw 23 AR, TXT, ZOEEDIED K
HMAZLE) ) L)l Eiths, THURIEL, —75, (5.2) TRHONS B(x) — VaC(z) I3, Ta E LU
DITHFEICHFE LT3 2013, ZOREEZERL TWIEED, BELPOBREAZDLEH ) L) Tk
W27 5,

ZOMED T A(z) 26 VaC(z) ~DHEFDS, V-1 DFMEENT L T0ARD» -7 EILLEDTH 5D,
HHEMNARHERICH TED ST LIk > T, TOFEMFOBERIL D EDBHS LIRSS, Hl212BF % B(x)
D5 VaC(x) ~Diedd, TH2RED « BE L DIHEICHEL T0d) Jehs TRED, Z0ORED
FBEPOHEAZDLL ) EwIHHERTH L., ZOHEROENPLELE AR, HIFNFED 2 IZOVTOH
FE»o, BEHIZOVTORERENMERINTOEILIZH D, Z1UE, 212D DNHE W) FHEp
5, TRTDOLDMBHWVE V) T EZHERTE I LICHEL W, V-IDEMIE, £IIC20k) hlftimziEl
LTWw5DTHS, ZHUKLT, (5.1) T, Tz 3FCOICEEICHE LTV 24%561E, 2025, Z0
BHEOTEDPOHMEAZL S ) L)L, TRTD IOV TWVWASLILEZRLTWVWEDTH S,
ZOHMERICB LT, MERED 2 X2V TOFREEATH Y, ML, &M, Clr) BRI RED o
IZOWVTORITRITFIUE, 2F0, ~MRNLAREFIIOVWTORMTH 5% 61F, Zhd 5 Val(x)
R TELIEZRLTWEDTH S,

2T, VIDEHECEL LIERAWICHAT S, V-113, AlOo—{bThb, LwI)Dix, dic ki
7o V-1 OHERHIANE, RDOLIBDDEEZ NI ETHS.

D D D D

Fler) Flea) Fles) - Fle)

Flc)) ANF(ca) AF(cs) A AF(c) A+ (A=)

ZI7T, D Flg) LIRS I XCTHELETH 24 51E, 2FDVREDEH ¢; 122V TDHD TR
(, EEDOLDIZOWTOfGEHTHIUL, D---F(c1),D--- Fleg),--- DFwmalk %, — ML L TEH x 1K
T2 D -F(z) Dk E HZHAZTREE %25, ZL T, F(ci)AF(co)AF(c3) N+ ZVzF(x) L ARTE,
HAIV-T 1, ARFERMBE 2 12OWT FTh s v #iEmrs, Wf()%ﬁ Md52bDTHDLEFRAD.

vV—-E

2T, tiX, EEDO—PREDHE (first order term), HIBATEDOZIA X 72 13 EH,

Bl b5, zyld, BRBZMEETIEHLET S,

V:cEIy(éz/>x) (V—E)
Jy(y > z) (5.3)

2L, RD X itz AARETSH 5.

szly('y > x)

Jz(x > x) (V=E)
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i (5.3) 1, TIRTOHARKICTIE, ZOBLYRZVEDGEET S, 206, RO LD KRE
Wy BEIET S ZERIFAL TV . —J, (5.4) &, FUHHE»S THOXEEPATHS LD KE
(%% &) BBISHAET 21 ZEZatPIL Tw 5, i (5.4) DD %, BAIV-IICE W TOEAS NI ¢ 53
AR KB THHRICEHNZ T UI RS R W EICRLTWAE I EICH D,

31

A(t)
JzA(x)

ZIT, ti, EEO—REDHE (first order term), Rl HAEROZIH % 72 13 EH,
J-E

(5&fF)

(i) DI, z I ZHMZHE LTBhA e,
(i) A(z) O EHHEZEIH L TE V-1 D (5fF) BR7LT %4

ZOHEHIZ, TATH LDV R LD I OFET S, 2eho T 2B ATHS, ZHtEwmd 28]
Thsb. 121, ZOREBEENLEEATER, AT TATHLILDORD LR LD 1DFET L) ZL
RS, fHT T2 ATHS, ZTEDS D’ BEER 2 2OV THEHINLRE, T2 3 A TH
27 EWIHIRELIS,TATHEZIDOND R LB 1OFET S 200 “C” PaHTE 3 L wigk
7> TCw%, 22T 2D ATHS) ECIHHRPIHADZEVI ZET, TATHLZHDB R Eb 1
ODFET L) 6, e DBATHS, 2HLT, CADHERBLINSD,

CoHERECEDVLLERNICHAL TAS E, FERV-EDO-LTHE L) EiZhDE, LwIHD
X, MRS IE X, ROXIBIDEBEZONINLTH S,

Fler)  F(ez) F(ei)

F(Cl)\/F(CQ)\/\/F(Cl)V D D D
D

ZZT, Fley) D, -, F(c;)- D, L0 ZNZNDHERD TR CHEALETH 2% 61, 2F Dk
EDEHEIZOWTOLDTHRIFIUL, ZNZENDHEmEEREOLHE o [ $ 245k F(z)---D £ A%T T
EMWTESL, ZLTC, F(a)VF(ca)V--VF(¢;)V- % F(z) £AH%T L, BHIFE 3 v-E Ot
ERBTENTE S,

R 3-E 2412 EFCEAT 5,

WV F (2, b)]!
Fah
Ve F(z,y) yF(a,y) (3—E,)
JyF(a,y) 1

CoftEmic BT, BAIND “FrA(2)” 1ICH72 2 b DIE FyVaF(z,y), “Alx) 12H7% b b DIEVeF(x,b),
“DPICHTe B bDIE FyF(a,y) THD, ZLTC, “HHELH 2" 1%, VaF(2,b0) BN HIMEEHD TH 5.

3T EEATHDE, ZOMRDOERBL VWS 2ITR ST,
4 A(z) ODHHZAE z 25, D 2EL 2ok A(z) BAo THIW R IcEBEICEE W,
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Loy, HIHZE b2 JyF(a,y) KHHBIZENA TV RV, Xo7T, & (1) 2L Tws, £,
JyF(a,y) D "BV & JyF(a,y) DAHTHIEL 20T, b23HMICBEN L I DR, koT, 5
(i) 237 LT 5,

KIS I Heimz b1 F 5

[L(x, f6F)] Vo (3yL(z,y) — H(z))
, ey Y Sy — @ )
JxL(x, 67) H(z) E-E,)
H(x) !

LT L(z,y) % Ta Dy ZBEL TS, Hx) % "2 l3EETH2, L T2, 2L T, Vy(E@zL(y,z) — H(y))
Z, 2B L Tw s AL, AREETHL) £9%. ZofHmIE, JoL(x, EF)TEFZREL T2 AN
P EL T ANFET Z) 5 005, £o7 BRI LI AW LT H(x)(z 133 THS) 6 LHfamL
TWw3,

ORI L, FfF (1) i L TR wI E, b, “D" IKdHd H(x) o, AHAHE 2@’ 1I2H
725 s DHBIHON TR THL, Ik ->T, EFEZBLT0 B AL, Zoltiicdhizled 1
A0S LWHIRELZTNG, ZOAR s EWIANTHS, LimfMfirans, b L, AR LrHE
LAVLOTHIUL, ThLEALI. Lal, 2REHVEAEL, &0 () #iRkE, Chz%ET320
0)%)0)“6‘36%5

KIZ, G (i) 27 STk v

L L)
JyL(z,y) yL(z,y) — P()
achgfﬁ%) aigZQ(H_D o
JzP(z) (3-E)

2IT, Ple) & TeWRICARD) ET5. ZLTC, yl(r,y) — Pa) &, "2 B2 BT 5 ER/ICR D)
L)z OIEFIHREHEERD L TV 5 LT 5,

COHERDID X, FfE (i) 2L T0ARVETH S, ZIUTLS>T, JzL(z)(EF2EL THw 3 AN
Bl EDL T ANCDE) 26, P)(EIhrDinrd zhRICKS) EifwINns I Licks, ZoHEmDR
DIE, METZ2BL T2 DRELB>Tr EIFROARWICHEGT, 20D Ty 2o EAR LR
Ch b, ZOFR, o EAOWE THEr2E T2 ER/ICK S WHEAIN, o 2387y LRI w2
DTHDH., FfF (i) 1, TOL)LHEZRITZ27-0DHDTH S,

ZIT, W OrollEETS,

Bl 5.1 (REREOEH)

1. =VzA(z) — Jz—-A(zx)

WHAD 1, I IckoTHONT VLS5, MPREDAZBTOI TR W EICHREL THRL .
D ik, HEANDLHITH S, H6-TC, JaxL(x, (6T) Dz £1F, Bixd 2 LITER!

(RN
A
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[~A@)]!
Jz-A(z) [-3z-A(z)]? .
j ——1,1
- (Qj) _
Az vt
VzA(z) [~VzA(z)]? -
L
——3Jz-A(z) o
J-A(x) L
Ve A(z) — Jx—A(x) ’
2. =VzIyA(z,y) — JaVy—-A(z,y)
Ay
Jz-TyA(z, y) [F3z-Ty A )
; —-—1I,1 3
WAy [Alz. ) _ |
WA@.y) FyA(z, y) [FyA@ )t
Yoy A(z,y) [VadyA(z,y)° L
= ——1,2 N _A@y) V-1
—\—\HxﬂEyA(x, y) 7E VyﬂA(xa y)
J-TyA(z,y) Haj‘v’y—\A(m,ay_)E 4_

Javy-Az, y)
~VadyA(z,y) — JaVy-A(z, y)

——1,5

BRI 5.1 ROMEAGEIIETH 2 2 L 2mE,
1. Jz-A(z) — Vo A(z)
2. Javy-A(z,y) — ~VaIyA(z,y)
3. “Va-A(z) < JrA(z)
4. Yoy A(z,y) « —Favy-A(z,y)
5. Yo A(x) A —JyB(z)  Vz(A(2) A ~B(2))
6. Vo(A(z) A B(z)) < Yo A(z) AVzB(z)
7. 3x(A(z) V B(z)) < JxA(z) v 3zB(x)
8. Vavy(A(z) — B(y)) < (JzA(x) — VyB(y))

9. Jz3y(A(z) — B(y)) « (VzA(z) — JyB(y))
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5.2 INGERIZEDERRR

T ITlE, RO ORBA R 2 BT 2. OmBEINERKROERNLE ZTE, HDEEIC
B 2 RIADEE (RIN) 2 ZORIUC L > THRINENREFA—-FT L LIHFT S, 22T, ZOR

A, UIE L IEERR IR (Denotational semantics) & FEIEIL 2. HRAOMEGREOEKR TIX, B
AR E LC, fEmBlic s 2o mEE, b, t 8L fF R EEZL. 0D, Ao
ELTDL, fFREID, BERGBURRTHY, EEORHERNIZt X f2ERT3EE20N0. —HbE
T, INFETOLI) AREADMHELE LTDL, f L) MREEDIFZDIC, —FEOHE (HAZE L
REIE) O RNRME, L, BEOHEOMHER (ZNEZU T TREAD TET) 25215 LEh3,

9, UK (fd0) 25 E&T 5. WHROfEHE LT {t, £}, (—FAEREO) HoMR (Zh%
BEFEE LR ELTHIEAD 252 %, 52000 ER D oL <, dmiEmESHEEHOR
Uk (EH) IXRDE I ICE5EA 6N EEZ D,

1. BEAAEEHD ERRIZ, S D NOZNBIERT 2H5NROI L LTS,

2. FABEARETEICN LT D EoXREE DM T, N ZOEELEICN T 2MHE LS, H 54
52 6Nt E s, HHREEHOERERIZ, ZofMilckoTEIY ¥ ToNE D EORRDZ &
£9 %,

3. %% 1 FEAGERL S P(x) ORWMRIL, S D NDH 28 EADI L LTS, HIb, P(x) DFRRFVE
RKiZ, D OH2ETEAE L TRES NS, kil 2 1 BOdEEEl 5 TldZe <, 2L ETH 254,
B ZNE, P(x,*,%) DK 9T 3 FEARFEGLS (three place predicate symbol) TdH 235801, P(x, *, )
DEWRERIE, D x D x D OHFEADI L LT 2,

DUFics»T, AR, AbEfEzZERT 5.

4. BIETHERT P(c) OEERIERD L 5 1B A5, [IKREE (44 ¢) DI (D NOiEF
BHR) 25, P OB (D OIS ES) OBHETH I, Plo) FE LIRS, 29 TRVEA P)
R R E NS,

L EAGED © 70 B PR TR B P ey, co, c3) DL THFRICER S LS.

5. P(z) OICOBGIR (2 2T dHIMAHE) L5261 o D a(Z 2Tald D OFH) I EXT
LT, P(z) DEKMER (P(z)a] LEDT) LBRDEHITEZBNS,
P(z)[a] 136 o 23 P DIHEER (D O H 253 HEA) OREDO L E, HEMRIN, Z9H)Thw

EEBEMRNI NG,
P(z1,c1,12) FD X ) BREEDEED P(ry,c1,70)[a,b] DERMEIE, LOBAARBIERELTEHZS
ns,

6. ANB, AVB, —A, A — B QKM (FA1H) 13, SEHEOEKATEAIEY ICEA 51D,
EEL, S5 HBAREE 21, ..., o, SBATHLRBAIIE, G260 M M ar, ... an(c D)
I L CE R E R B,

7. V2 AW, YnsT)]a1, -y an) (2T Ty, yn, 2 13 ARBNEZTRTOHMAHOKETH D,
at, .., an 13, Y1,y NOMMETH 2) ERD LI ICHGZ 5N S,

Ve A(y1, .., yn)a1, ..., 0, DETHHDIE, TRXTD D DEHREbIZHL T,
AW, Yn, T)]a1, - ap, b] DETH 2RO Z DIRFIZIR S,

T FARFRER L, AEESOAREEHLEERVIREOZ L TH S,
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8. LEFMEAERTEDD T, IzA(yr, ..., yn)[ar,...,an DETHEDIE, 2% D DEHEICKHLT,
AL, Yns )[an, - - - an, b] DETH BWD>D Z DIFIZIR 5.
P EoE%E%Z, €TV (model) D&EZHWT, RDOXIICLDBERNICERT 2 ENTE S,
EE 5.3 (BMER) MdERMEOSEICHTEETIV (D, ¢) L1, RDXHICLTHEZSNIHED

ZLThb, IIT, DIMEEOETHEVWELATHY, BEEHLITINS. ¢ IIBERE&RE T IIN IR
DEIBREGHTH S,

1. SEAEEE c IS LT olc) € D, 2FD ¢e) i c LI APERT Z D DXL, ML c ORIRT
B2, UT, ¢c) e tEbT Lzt 3,

2. %nrﬁnnuaﬁ P( *) LCNL“C,
H,_/

dP)CDxDx---xD
INzilGh P OIREEZ S, (P OREIE, WENICIE, PHBEELS X REEEOSMET
H5. )

%, (D, ¢) 35 Z 6 iy, RN A(xy, -, 2,) (22 Tay,...,x, (& ACEHNZARELED
KZETH2) E HREHOKZE v, -2, KT 2 ay,--+,a, (€ D) IZDWT, A(xy,- -, 2,) DRF
il @, ... an SRS B (FMH) 2 o(A(xe, ... z0)[a1, ... an]) EELRDEIITERT S, 22T,
O(A(x1, ..., xn)]ar, ... a,]) =t BB Az, -, 2,) 23 (D, ¢) ® LT ay,--,a, Db ETHTH S
W) ZE%Z (D,¢) E Alxr, -, zn)|ar, -, an] EDERDT, RIS, ADHWANXTH 2K, Iz
(D,¢) = A LT,

EE 5.4 (Axy,---,2,) DfHE ay, ..., a, KT ZHBIR (HHIME))

Lo A(wy, - ) DI THEEATH 21, 1B & % n-JOBRELS PISH LT, A(zy,- -, 20) D3 P(1, -+, )
DIEDOWE, (D, o) | P(x1,-,xn)ar, -, an]) THBDIX, (a1, a,) € ¢(P) DHDZ DIFIC
IR%.

2. A(w1, -+, x0) B Bz, -, 2,) ANC (a1, -, x,) DIBTH W, (D, ¢) E (Blwr, -, 20)A
Clzy, - xn))ar, -+, a,] THZDIE, (D,¢d) = B(ay, -, z0)lar, -, an) THD
(D, ) E C(x1,---,an)|ar, -+ an] THDRDPDOZDRFICIRS.

3. Ay, @) B B(x1, -, ) V Clar, -+, x,) DIETH W, (D, o) = (Blar, -, x0)V
C(z1, -+, xn))]a1, - ,a,) THBDIE
(D,¢) | Bla1, -, z)la1, -, an] & (D, ¢) = C(z1,++,x0)|a1, -, an) TH ZH0>DZ DRFIC

R,

4 A(z1, - @0) DS =Bay, -, 2y) OTHBHE, (D, @) £ —Blay, - a0) THBOUE, (D, o)
B(xla"'yxn)[aly"'aan] ®ﬁ(En%’ <D7¢> ):B(xlf"?x’n)[al, : an]"(iﬁl‘)ﬁ%) 75’“)%0)'3# @
58,

5. A(xq, -+, x,) BVYyB(x1, -+, x0,y) DIETH B, (D, ¢) EVyB(x1, -, 2n,y) THZDIX, DD
TRTOEFE L (AL, TRTDbe D) IKNLT(D,¢) E Bz, 20, y)[ar, -, an, b TH DI
POZEDRHIZIR S,

8 A— BOEWKIZ, ~AVB ELTEZLNEHbDET D,
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6. A(xy, -, x,) D3 IyB(xy1, -, 2n,y) DIETH B, (D,¢) EIyB(xy, -, 2n,y) THLDIE, DD
HHEFEVHE, H2be D) ICNHLT(D,¢) = Bz, -, 2y, y)ar, -, an,b] THIBHKRDZD
RFICER 5.

RIHN 2R L LD Z L 2FHWT 5,

152 DELT{fLFSA, BFIA, SHTFISA, EFFIA, HRSA} L) NHOEEEZEZ
5. 2F0, 4, b ANRTOMAZEZS,
%, A DTSR, EFREHE LT (DD, EEHLELTQ)

AT, AR, T OE&T, T i
EUnEEn, i, REIEELT
ELw (2) (z 132 L)

RIBEENTRE LTS, BICBETLERGR ¢ L LTRAVARARENEZSNDEH, XD LI IT
HEY 5.

() = HrIA
p(FHT) = SHFSA
P(ERT) = EFFIA
p(liifd) = WS A

CDIRED, BWREGR ¢ DFM 27 L T2 2 LW TH S,

RIBF b DDONIC ¢(IET) = - DIFEL VDI, LA DALSEICIZ40BHFAL» %L, KL
DEZTOLMA DITHET 2 (E20D) {EFIAZTRTANNE, BEEVOMAELEVI EE2RT, £
k,M%%%Z%%?kHJ%%Jk“a%%ﬁ,ﬁ&@ﬁﬁD@¢;D5%%gkkW5A%%%%
LTwsZE2ZRLTWVS

L, H(ELV) ZIEET LI LICE > THRADATLEED TELv, L) SEOBREE25 2 L05T
EHLIITHS.

BlZ1E, ROLIIHELLET S,

HFELV) = (BT I A, TS A )

Hh1E, D DWMOESTH Do BREBRDOEMEZMTLTw5
, BB L 72PN O EBE O EZRICIEZIE, RO EVBEZ S,

NS H

(D, ¢) = E L\ (Hifd)

(DFD, MHfIFEL VY LI FELDALFEOIMR (D, ¢) TETH S, )
(D, ¢y EELW (5 HT)

(DFD, TSHTEELG, R (D, ¢) THTH2, )
(D, ¢) LW (HI7)

(DD, THIFIEE LG, 3R (D,¢) ¢hThs, )
TlE, XOLIZOWTIZE I TH A ) D,

L (67
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I, ETHHTO AR, 2528, “ELwv (TEF) L) XBHRLADOSHEITHEL R, BE¥%E5,
BLADFFEITE, BT LI LFABFEL RO T, “FELw» (L) Tk (A, 4o
ANTEHEDLTIERG) 15 TH S,

—H, fAFEEHORD D IEFRLEHZ W TES NS “EL v (x)” im0 ERITHET 5206, FAL

BT AERNTH 5.

7L, 20k RAHMEEZ EUHBAOESIZIZ, FIRLE X9, BHEHIZOWTO D DEED
HEDSHEEE 70 %, EF5AICHREZIE, RO EVEZ S,

(D,¢) = EL W (2)[HifL X A

(DF D, “HfLIAFELY LI NFIZETH S, )
FkkIC, RDZEDBFEZ S,
(D,¢) EELW (2)[SHTFIA]

(DD, “GHTEIABELY &0 NERETHD, )

(D,¢) =ELWw (2)fLTIA]
(DFD, GETFIAEFELY LI HNFIZETH S, )

STHETE, 2 (D,¢) DT TOFHEADELPEIC DO WTIARTER, 22T, HoMHmIHA A I
MLT, BLEED D & ¢ 1220 T (D, ¢) E AN Z256, AREY (valid) THD L), Hiw
A AICHLT, AVRYTHE LR A LRT.

2V — hMRERESE

‘ffggﬁrmﬁiﬁg BT, BGREES Y, 3 OMRIZEZ S5 D 2L TERI i, filz
, PHERER Vz A(2) ISR L T (D, ¢) = VaeA(z) 33K D EOTRTD o I LT (D, ¢) = Az)[a] &
ﬁﬁﬂén SR Jo A(2) 14 LT (D, 6) |:EIxA( ) IZ4HK D L0® 2 a lKH LT (D, ¢) E A(x)[d]
LRI Nz, K-> TRIC D oD H 253 RIck 1) 2 BILOMRE 52 %1213, Z Oz &
R E L CRED &k 9 % —HBGERL S 2B AL T, Zo—HRE S Z2EHTAILICED, 20K %
RILOERDB I N5, B2, "D FOTRTOANE 2 IZH LT A(z)) KO TD EDd 2 ANz 2L
T A(z)s 1%, D OWBHEETH 5 NHOEAZMBINE LR X 9 —IHHbFES, MZI1X Man(x) 28
ALT, Vo(Man(z) — A(z)) KO Jz(Man(z) A A(x)) ERBI N, —F 20U LT, HBRED XD
BIEEOBE (I N2 =R EES) 2R LTV 202 FHEDOL NV THARLTE S T EBLIFLITHEMT
b5, PIZIE, Gr, yZAHOY —F2RITEHEBEL T I EITLD, LD Ve (Man(z) — A(z))
KO Jx(Man(x) A A(z)) (ZHIT Vo A(x) RO FzA(x) EFHTF BT EERS. DT, I ToliEimit
Sz — MBS IR L TE <.

EE 5.5 (Y —FMHRESH)
V—hiEE: a,B,7,...,a1,q,... BEZ 515,

EFZEIR : BV —bFalzd LT, V—"FaDEH ¢, 2% 28, 25,... B52 615,
EFEIR : BV —bFalcd LT, fEFEH Y, ... NEA615,

flEl A28 & A e T I3 IH & X 5,

n-JBMREERES ¢ V= F ai,...,qn KN U T p-BREERD S Povn (kL %) DIGZ 615,
i
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WA DOERIE, ROHEEZBRTIZINE TORERESEORBADOER LFAKTH S,

b L P (s k) DS JEBEERLE T, by, BEA Y — b o, a, DIEHTH S L E,
Pevesan(ty ooot,) 1 (RF) SR TH %,

nfldDY =t ay,...,«n ZFFT (F Y — ) BEERHFEED %E[FRE‘ IEWTIE, ETNV(D,¢) DRI
EFN (Day, ..., Da,,d) OBRICEHRICHRING, 22T Dy, 13V — b a; OEREIR (Y=t a; D
WROER) £, V—1 a; DIBEREE c* 12 LT ¢(c) € D m‘% V=t a; DEFEHE 2> D
fHifi a \35&tF a € D,, 27 THDETE,. V—Fa,...,a, 5(]"9"% n— JARGERLS POt (k... %)

n1l

WAL T, p(P ¥ (%,...,%) C Do, X+ X Do, £ 5. Ml ZNF COMRERILOBERIMICE T S
el

HRMROEREEDS R VHDET B,

EE 5.1 (SE2MEIE (Completeness thorem)) = AHIS, ADBZYTHL I L) 13- AHIL, AR
AEHAIRECH B 2 L) LFfETH .

HEMRE 5.2 LodlT, REMID L.

<D,p> E ELw (FH¥F)VELW (i)
<D,p> K FELWw (GHT)AFELW (M)
<D,p> E =(FELw (FHT)AFELW (Hifd))
<D,p> E Fz(FELW (z))

<D,p> B Vo(ELW (1))

HEME 5.3 Xouig kb, THEESHY,
1. 5HBEN T3 %561F, #lET=2A%27 5,

HILb — T =A%7F 5%

2. BEDIRT 57 613, BT =X %2 LA,

RT3 - T =A% T3

3. ORI L IFNE, ZOHELTHENATHS

Kok v - lEns

4. BEORHNET UL, AR L 2\,

K& — R %

(EE) PeId, SHBRL 22w,
S %

BREME 5.4 RO L el 2 E S Y,
L ZHENTV 245X, §XTOANRT=A%2T 3.

BEN<Twsd — Ve 7=2A (z)
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3. KAIME AL RS, ZOHBRLTHNATHL 5,

Jz %47 (z) — B Tw 3
4. [ArDE T UL, IR L R AV B,

o (=557 (x) — R (x))

(EIE) WL 2w A5,
Jo—fhiR ()

HEMEE 5.5 XO#AifEL Dy, EHEZEZIHYE,
1. fELEL, ADPMZEL 2% 61, fdbin s,

fAfE —
2. POSEAE L e aul, SEBEDMEIET 5.
- — S
3. b 57 51F, MIZHFET 5.
B — Al
4. BEEPEET 274618, RIIMzEL 5.
R — 15

(BE 1) Ihrfbins 2k, LrbRBzEL0 %4613, EBEPTFLET 2.

WA MG —

(FER 2) MRS 200, RS2 EL 2 LEEIFET 2 Z LA TH 50 TH 5,

v (fF — EEE)
HEMRE 5.6 XOFifE L D, EHZESHE,
1. 2B T 2N, A%, FETH2.

Vo (IyL(z,y) — H(x))

2. BINBANIFEL W,
Vy(BzL(z,y) — B(y))

3. ELVALGHETYH, BT A5,

Vy(B(y) — 3zL(z,y))

o1



52 HorE bR
4, TRTOADBEL VA SIE, RRICEL 2 A0,
VeB(x) — Jy—H(y)
(BE 1) BIND»OBEILVLAD, WiELaoIE, ELOVAREETH S,
~32(3yL(y, x) A ~IyL(z,y)) — Vy(B(y) — H(y))
(BE 2) AARDELVELIE, BINFEIBLVLABVLS,
VaBz — Jz(3yL(y, =) A Vy-L(z,y))
HEHRE 5.7 XOuife &k b, EH2EZ Y,
1. 2AKRTHEH0IE, BTHSED, AHTHS.
2K — B v AR

2. BI3ZEZRN 3B,
B — i

(EI) 2 KR TLHEMAZVESIE, AHTH S,
2 A A IR — AT
STRIEE 5.8 KORHRL D, WA X
L EABAY, MRS USRI,
Va (R () — B ()
2. EABAL, BEDRINEEETH S,
Vo (R () — % (z)
3. CABAL, WL AT IUSEETH S,
Var (R (z) — % (2))

(EB) TRTOAE, FETHS,

v % (z)
SR 5.9 KOMILL D, EHAYE Y
1 EABAD, BEDEFEEL,
Ve (5t (z) — % (2))

2. EABRAD, IR L AT IUIZEL v,
Vo (- (z) — % (x))

3. LRV ADLRS,

R: S

Jz—Z (2)
(BEB) i L 7z DICHED R R AW 5,
o (Fh58 (z) A —HAE ()



