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118 ZAMESE - S50+l

2a >

& Al

o

FERE (debate) 2 EHH HE BNV - B EHE &
i 0 BR T REREIE BOH R EAELC R - RS D Ry BX[H -
FHFSE R IR - SR E TG 73 BV S R - il
BRI ET 2 A AR LGRS  PIAISFFEEE (monastic
education) HFIAFTHHN (HEEEE) (Collected Topics) ' g LI
i (CUBIRTES) * 505t - Ry 7 BRHQIRTERE R AL - W
TRam e AR » ffam RE L IRTE B AR AU B ~ TRAE Bl SR B
J - SEEERAAE () AR -

BEARIE Leam HUEL R B G E e R g pIEAR =X - (R 2B AR
its (natural language) WYJTEUE R » e G0 A 2 FERS Y AT 22
RAEFGE ORGSR fofie I EEENE - BhAh - TERIRRRCR FIRE
B KRR FEESHUEEE ~ ISR S - S EELIUS —2
W ESHESR A AL IR - T H - RN [EIRE S 1060 FH BB Ry - thg &
H IR FEHRE ~ KIEMREFEZ R @ Eplfrdot - EHRm 2
EROTEAE R B R o SHENERRAIRTE - BB AR ST B
HRRIKIFES (ks - #REr R BIERAC e 22 iy 2 J sk =X

U OEERFEHNER - SRR R BB N - AR T HE L B
FERTEIRY T3E L B0 TR AR BTN PRS- DUE R B8 B BRI T 2%
fi - BAPLAHBEOO B R AR o G R BRI o B
MHAW - FEERER - BT EEANNGR  BANAERE - (EaEE)
R (2L i@l 0 2019 ) 0 H 566-582 o fE_LlE VR
YAER > JZFE LR R SRR B - FEASCRE IS R - B T
EHBRN () o QBYWRIENIHIEL » FEARSURIHE Z A Ry bt 2 8
B - BT WA BAA TR (EEWEE) - SRR
BRIRTTERER - HEEREE S - S PREE (hERiE) BLEREE
(ki) -

TOER THHTEE o WIRBEE - ETEREARIER - BANEFE - (EER
FHEL) BS R 0 H 627-628 ¢

P TIRIHHE | AT DU A AR R RS - HOR R R R R
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B & » DUBTAERE: - BERgT © B HT SR B A o | AR
WAEHEIRIRIER Capproach) » {ERHE FHIN 7 1k BEERET i [T
TOLARERE - DA (SR ) PIARA R AR » SHETRERGERE i i an
7 (proposition) JEZ ~ fwz (argument) it ~ w2 » K&
EEREFFTIRIBI I 20153, (ontology )+ ZTrI Ml DL 37l s i

(predicate logic) ~ ££5& i (set theory) ~ FEHSFEHE (computer

science ) FHUCEERIRVEESE ~ B KB A BT INDAZM Bl
ACAEE KAV AR b SEEMRER LA ~ B ~ DU G B A iy i i
EAYTEL R0 » WO — D RN BLERET - BARFERRIVES JTRESERK
CUNFIEEAR : 55— » @B G « 560 - BRI EE
(algorithm ) ZEH AL (formalization) FURFEL > MR ERGES
PRI By e R ARG YE B AT B R BRFTATAE IR » 36 HERHE—(EES
if = WY E SR B e - RGN ~ i - B2 seny D)
W GEER R —HRE S - AR H AR SR R A
—fi - BB~ (BB RIRECERFIREE - BEERVRTE - DURTRY A RS
BOFTERSTE ~ BREE ~ SRR B AR BT B 3R - ISR
HTAAIIR

AT IR RGBT RIOTH - BUNITA © eI
W dEHE - TR - SR - B e
i + RIS EERE (syntax) + I DUE S IR
Y AFILL - S HET AR (semantic) H5 - 6%
FRH—FRR IR AORIRIE - AL LRI - ik

b R AR (BEIGEEERRENT o (BRERTTRELEAER) 557 1 (2002
F7H) » H27-47 - ghiEhh o Ga (FIERE) i TIE R, Zdidd) o
(BRI BREKREBIEEER) 5261 (201147 H) » H97-145 - F7H
2o GBI R =FEE G RR) ) - (CRESITERES) 25 42 H1 (2020 4 8
H) > H67-86°
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TR LURS T R B A 22 p b R B e dm e RENVEE . S35
ZIuRAMRIPRGER M ~ BN - KB M = AR SRR A
[ B R ERYEE R IR A DUARETRY R Ry B » 1
CEE R — o kTR T EMERE R E B E S NRE
(] S HRE A A AT - SRERET R I — S T/ AR
FRUERE o nTARHIET G RERYEAE (truth value) - SE{RETEE
e Emaetg el (DU ffifEam=l) - REHQEF ek AR =02 Pragi e
AGm = (consequence) » FAMSE HLfR & Bl g 7 Sk g b — B
izl (syllogism) HYS[E 5 ° B3 - FlI LG MR 0 RF 0% B AR A
HHERGR P L 5 LA EF 1 ARE - SRk
e RE ) B B QR B M I IRAR -+ 1S LA B e sk g tf
[ o SR REETHI e R R R Y W AR E E Bl TR - B
—lE A (recursive algorithm ) ZRFMF TR » o
TR T AT Ry 7 — MR IR 22 ] TR AR BE B S 7B R (depth-first
traversal ) -+ i& B BLEE R B M5 B8 A H B A Blam E A
DURe F = FTER B SRNG « © etk - SR IRHTHIR A B B S TAF -

R~ 4ReniEE

FERRAEEE TR e m] W o0 R — 2 -

S IR BIRB AR - G R TIERGERE ) K T HERGRE ) W - W
HyE IR P A — 2 - (HHELREEREBEE R HARE - 20055 - BB
KRS A o BEAE R (ERREE) (EL: @B e 0 2019
) > H225-233 - b4 - SHEGERTRGR UAYSESCAEE » Perdue #HHERAHY
5= syllogism (IERFZ) J consequence (JERFHZ) - 2 Daniel Perdue,
The Course in Buddhist Reasoning and Debate: An Asian Approach to Analytical
Thinking Drawn from Indian and Tibetan Sources (Boston: Snow Lion, 2014),
99 -

O TEF R () EE4H - REREEEERIRE (challenger) -
FER R E AL -
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LsE P GIA : EHIRIERER I o

2.5 F4E « A0 : AR RARHEEI RAZE -

3. A o U4 BT A R R
(e T (B R -

Rogers & HKF i R R av /B 4 AIFE Ry T BREEEA 7Y, (copular
mode ) Hl " AFEEHAY ; (ontological mode) - & &K FyEi&H{H
FHBEEER (tobe) - MIBH B HEA (to exist) {El@EET o °

LA | R SRR s B SR P B
2 U AT - LSRR R IR - T
SRR SR R IIPI AT - AR BB
HOA SO SR R SR e -

TRy T A BT L B TRAR ST AR - SRl A A R SO DB AR

R ©

Katherine Manchester Rogers, Tibetan Logic (Boulder: Snow Lion, 2009), 45 -

P ERCERHS A R RS 2 M R B W TEAURE S fEAURE - 1
FOURHER 5 AYIERGR R B - Ban - TR EAE - B
REERgER , (2RPEX - BEERERG - BAEERE - (DE
KIREER) - H94) - Hepiy THE ) (BEFEE) Kk "HKy CKEFEE)
BB E e E - H R EAERER R RPN REG - EREERBRZERN
I TR IMAERRIE . - EEARE BRI E R _EREE (non-
simultaneous )  MAERETAYEBLRIEER " F—8E A (RmE ) - ST
(R EAERF TS B2 [FIRFHY (simultaneous) » #CEE — il 8 RE f JF A SC R 3
FETRE R (WERERE&ER] - f2IREE - 58RI - BEAA
FF - (EEWES) B AR BN GHEMARBET) EE - | 181-
182) ° S HEAURE - HIHIEIAE (FEEWME) 5 i it GEEEEN
BIL) &z H 2944 0 GG TEIERE RIEE R RAAAE, - ETEAIRE
(e - LU Ry /2 5 1 B AR B - B T x 7RAE ) RS2 T x BARAE
19, (B —TEEEERE "x 26, ) - WEtER " T Tk
iy DUBRRRARERE - RIASCHBAN G 1 BdarEiIEEaT - FEEAIRE
A o B 3 HadE - RS —frysii ] - HEE=ZE - fERE
H ARG S IFGETE U 3 ol 5 i - 38 353 HIANAE AR SCHRR ey i ]
A e
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S LU R T AR B Ao T P A 2
Al

aiEBYAECH XL E - (2.1

Hep Tk BE - R Tk Y HEg Tk
(EREFFE) FRRVER T A FTBEERIIEE - it Hikig
EAtIEM "%, B A TEMETEE - mERMER 2.1
SE AT EROTIR - BRI T TR REEaTER R
HfMry T, mEGHARE TRTNLE, -

P2 o i) P 4 25 i B L ) S W Y R S 2GR I A e R P X
b - FELLERRVIRYE + ulFr s e R i P A ~ B R E R
S JRIRERL BT DUAN ST 25 5 BEER sl 5l s i 1 1 T T
s o EEEG IR LR A R EE - MURE K A2 RAE
{8 - K EAM AL LR

— AR

Ll "6 ZmBL Rl - " ERERMI T R Te
R 0 AHENGR "o BT - HAMBIIRE - 1 K
EENE GRS g ¢ "6 EETE (element) * EJE

PAEBEE MRS (set) - MBECEMES - ATLUT T HEFTHL 2

0 RS AR T ) B T R R B EE o TSR AR -

"R T 6 BBEL L SEEAZFIGENHIT - B R TR RN B O FT RS
BN » AW F ARG SRR T8 - StE (BREE) FRERlunysenms - 3
EEEITR GGLARBEMBEIT) » U T2 S B E 2 E N4
B Em i LR TRAR R » SELIEE - BNERNYEES (fian : ALEEH
) RBIF - BBhER RS S A R B R A T iy B IR

PR TATSOERE I aTED - FRMEEN Tk, 7 BEFRE
PHERGH= ) R IR AR LB EK - FrUER s i L T F
25
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B ERE - ML MBESZHTANGHILE ERAT
RATRLAR - SRS © T R% By TR, o o TRES
W2 BBk, R THEAE L - B BT ARSIRIIRGR R Ll
A AR

"6 EMEEL o "6 e BB -
MAREEITEAE - REREGREVEAFEE R TR -

fHE = (x| x mod 2 =0} (ffif=) ™
H8 = {0, 2, 4,6, 8,10, ...} (F#ERK)

= T
IS 1 M Ts 2 Py HOUEE @R HA0E
Ps (2.2)

Hrfr» P RltFE % It (predicate constant) » s By #8H 7T
(individual constant)  HEFk  FHiE s EEMHE P - &A]
U6 B Rz DLl EREEE AT ¢

Es (2.3)

Hrp B AARMEH GRFAFIT) s &6 (EREHIT) -

B OERAHE YR - AR S - BT ARG R Bk (BaeR
FE) SRR EfR CHEAHBAREYEEI) 0 H 195-207 o S EEL AR R {E Al
ZE > 4F Perdue FYEFTHISHILL definiendum (#EFERYE ) K definition (&
) ME ST RIR 0 &, Perdue, The Course in Buddhist Reasoning and
Debate, 61 °

4 H P ERF mod 03 TERDL2 BUAREL L 0 B Tx mod 2 = 0 fRF x BREL2
FIERELERL 0 DUEREMIREF X (procedural ) BUREFERy T B %L, AU
EF o EEMRIERAE  HEEEIE PR EERITIVE S - HACHIET—
T2 Ry e -
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i LU B e DRI B ST 25 1247
3k (2.2) SER TR + 1 (RS A B —
M+ 33 PR I s T ST PR 2 TR A L

B A - ASGR ot ERRE o RIS TR R
By B R e Ay A] DU ICR6R o 8RR ERAMRE

SEF TR R E Ry A A T AT B R - SR T T
MLFAIFTRIERERS G — BRI - A B RS A B e R HLIE
REHE PR - 7 L (2.2) I9FRRAYOR “ICREFORE T

Is(s, p) 2.4)

Horp Is By —ItidA - FEIRNERIE 28 s Bl p o 1T s Bl p lEH
Is IRATR - HRFLEIRERER "s 52 poy MUEE - HI (2.2) Hl (2.4)
THEE - EEFRERIIRIE 0 (2.2) BIKES P EIER] (2.4) /N
Hp WEEBHEMER - @ AK/NE_RE » BIEE (2.2) HH
Bt Ryl - AREHILLRE RAR @ iR E S0 IS —Jtld Is
2B SN FROR » #5530 [AIRREL T 6 2B Fefil - FefM
AILURE (2.3) ErZGIEAN M Y ITiREE R

Is(s, €)

Hrps f{F 6 e RAFEMH -

¥ 2R R . (PRAREIEEAR T 0 H 27-47 - BEEEHE - GR (PIEE)
R ZarE) o EH 97-145 « B E - CGRBRABAY K = FEEL Rk
f]y » H 67-86 ¢

1 RSB E T OCRIR S EMEE GRS © BRI~ KB SSEF T
HlEGat - TEASCEE 2NV EE — 20U/ N AR nRR e -

RSSO /N TR TR ) hEER > AR IR AR S
TR EEE R - REHEMIARE TR A ) SEEAAEE RN - ARR
SR Gy AT R TR T ) RaER B -
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SIAMIIFEERI » £ Perdue HYZEH » I

1 4AA

FEEH] TR (sentence
structure ) FYFEE - DL subject ( £FH ) M predicate (3tdd] ) 2K
N CRe) 45 IRV R

EHFTER R BUAREIZORE - DL T 6 A% Rl - BB AN
NHYERER -

F®1 BER &5 MAREENED FEENERNEER
i CSEE —uilid | ZouilidE | AR
Hik Ve e | A28 T
Frviik ®£E MEFFEIT | T E 2R JLER]
6 HiEE B seE Es Is(s, €) 6 8
(& : E Bl e AARMBE » s K 6)

PR AL L B PR el Eal e 1 A G TR A (2
B A SIS IER A - IRIEEASCAETR 220 - g DA [RIATHE
BAYIA - DU BB -

IR RE 2R

=2

SERK T REIRNE SR - EERE TR RN - a2
£ 152 IS RS AR - 1 Ay F AR E

aa fla TH S REaRiRy - R JR e B E A T S A A iGam 2 A
DR R FIERTAHERD - gt i Eaime g -

S BB AR RANEE

ANH

pumt
4a

W RIS - HEE

XD

Fo T RFAHAEREAE EPIAE - 72 (FEE) hHsRm
EE i it R N BTN

FoFra VIR R b

E=3
TES

Bl 1) - ARBIREIIEL
£ FrE—UIRRREAE T IR REREI - FrDUEAR (root) By

'8 perdue, The Course in Buddhist Reasoning and Debate, 101
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TR IATEEYAIA &SR HEFAER TR ) BERA
By T MR N XOrSOR T BT o KRR TE
1EF| o 19

R IR

RTYA| | Ahi
][] > o>

(e ) (w7 ) (o] — I -

[ ek ] [ Lok ]|@;

[

ot | (wm ) (we ] (oe)

(] | Bmwvee |

1 RERBHUARERAOBHRE *
1 M Ts 2 py o ADAEERRBRAE s Ry p BT

FAEIEL (descendant node) * [XZ * p By s HUHSEETES (ancestor
node) ° FRAAIFER] 1 FHE] T HE LERR ¢

19

20

T BT R — R HIFRIAER - IERE R HE
£ (F) SEEAE () - AEEHRHE SR LIRE EERE - ARt
EWBIIEITE R Z— © 1F Perdue FYEFH - SHEEESHE AV AR (Basic
Buddhist Ontology ) * FfBILIRIEATFEMR LA ™G - 6 ARSI =y 5 e
HAZE - DS H g BIFR o 32 Perdue, The Course in Buddhist Reasoning
and Debate, 137-203 °
AREINZ - EEBFAIEE L 5 B8 - sELEEARRSE R - Bk
EE - (FEWES) B OREM GLHEGrEIT) 8 GEHEEE
Ty Wy TEILEE ) Sy (43 BIMEE 19-25 B 40-43) © 55~ Perdue Y
FHHAHEMBYRME (Chapter 9-10) ST EFEAREE - MR A LIRS Y5
B IR - 25 Perdue, The Course in Buddhist Reasoning and Debate, 137-
203 -
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BikEMAEEGE  GERAE - AXEMAELRA
e B
FERL > BTSN ~ =255
ECRIVEIERGR - ML T BAREA T
B - B = 2 MRS ERITR - ARk 2 -

Y- SUIEEE L 1 ova i IR L iE|
eH ) E R

&2 HEHRMEE SoRRLFEEE CHRE

-5 R RS L otk Gl o
11239 R FHES vx Is(x, fEE )
(universal set)

SRS iiH 5 ET R ®RE H—H28

HEIRR Bt FERENEL IV [ e
SKED s R FERENE: > |sep Is(s, p)
p Byt SCEiEE o |a BRIt p By |s Bl p lIEH Is
RE - HIBAGR -

A7 LR E Rk - B EREDRE SR 1 MHandny
HAE - A TREF T H an R A R R AR 2 TS R - (H R RE
AU ERE - M EBERED T - 42 (FEEER) GRLHET
FIBETT) *' Ha A NRIHEmETR -

"ERAIRREREE At H T HGEEAT ) i T iR
MEACZEAM ) - BhHERmAERIL 5 (3.1-1)

Epan: TORA HTARO, »# "TOZRO, - Mk
3L o BN HR ETE AR R A (AR ) Th Al E Ry ANk

L.

_\Lo

2 GRLABABREIT) 2 (BRMEE) AR —MEEIT - M B flr- A2 KR
FOENERY) - SER MR ERE 2 BIRTIEER 11 -
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"tk A ) H TAREE ) i T OEREEE o B

EiENpavA (3.1-2)
T EEE TR — H TEETF R —EEIE, T
TR o WWHERARRAT - (3.1-3)

F9h - (EAEEL) iR e BT E ~ S AN
RYFIE -

" ENAIRIER R B RIRRBR R — , RE s (3.2-1)
"B RIRAER N FAIREA S, RefiR (3.2-2)

TOEA L BE - H"AZO, Al !

" HAIRAVEH (R FRIRER D ) R S (3.3-1)
"B RIRABA Ry R B ERRIRIER R — ) RfR o (3.3-2)

AR " OR0 , a7 BAl—ERE - —FH R !

bsftig seEm Bl o Rk (FREEE) thERERE - BER
Tl b I AAMA TP ~ oA n RS - R AEE
fir L IE WA B B AGE » FURERIHIE AL HIET - HE RSN
o Ty TR MREES SRRV IR - I A E SN - AR
SORFEE H— G i ELd i — B ie = URaeske itk bR -

g LI SEEMER ST s & py WUEE 1 JHATRE - ICER
REANZEECAT AT - DA Is —Jnaltfa 2k 2R » i —Joalt & nl i Fy—
FH AV B R E 52y TR (BRRN ot da SORs RE FRut 5a] i Ji

2 a2 RS B BUR TN 1 SR AT R T 2 - BB ARy
S A H FESRAEE R E AR U Ry T GRS o B
A
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KD - SEEBH - 2500 e PR A EEARHET T AT BT -
A E BARCENE - SHELSE B AVEE AR R T E R
2ANF -

(3.1-1)-(3.1-3) %5 By : Is(a, b) A Is(b, ¢) = Is(a, c) (3.1°)

(3.2-1) 1 (3.2-2) E Ky : Is(a, b) (3.2")
(3.3-1) Eil (3.3-2) BT 1y : Is(a, a) (3.3)

Bl (3.17) ~ (3.27) ~ (3.37) = A EEE] TR FR AR
HAESPE (transitive) ~ B (symmetric) K&
(reflexive) » BEEERAGLIEE —(EMEE M A EAAETT AT - I
Higt —EP LR MARFIET AT A S | eV EAE » GBIk
JiZE A - onligE R ~ IR s — R TR R
Hik e

B FEE 1 VETERE > = AERVRE (type) : type 1~ type
2 K type 3 © Hrfttype 1 FIFiXUmETES (nonterminal node) - H
FE LoBlEE T FRETES 5 type 2 Al R#%UmEfi%E (terminal node) -
HEt R BT T FRETES ;5 1 type 3 FAMHE & Bk K Al
B (functional node) - ¥ & Ay 2 ult fr 5 5 -H Y ph =X 0E
(function term) * J&&EBSHKHAESEIY/INGT T BT Ry — o HGEERT

i

RIE ol = FERYREAY T B - FRAMHEE AT 953 B =T
(class) » 2 I 3 AR -

B by TR LSRR =AEE (type 1~ type 2 - type 3) ¥ - LD
A (class i~ class ii ~ class iii) FTRLZ °
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*x3 FEEMR=1ER5

| FER S
classi |fERHREH - DL type 1 BYRIREHIIH—XK - T~ Bk
class ii |fERHIREFAIARFERE (level) HERXK » H | H ~ K
g s type 1 > N Ry type 2 -
class iii | fERLREEREH » DL type 3 BURBHIE—K - Bl x fy— ~ Bd

[Pb i Sl it =FEAE 0 - 2213 - SO LA e RARI A
WME—FEET » W RREE A T IR - E90E class i Y » H
LA type 1 BYZUREBAERHIRE F H Bl—2K 3 HKFy class ii » JLAAEEY)
TERRE PSR - DIAER IR IR R » —K 2L type 1
BREHE (FE L) > B—XKBBAE type 2 (FETE) & &i&
JE class iii FYEY) > BEBYHILL type 3 BYBIREHITH—K -

FELLERFAIFEH » Perdue R A HIBRAE RS o rh Y H
Vo5 Fe ) \MEFEEE (categories) ° FEEHMIAERFIE HYEH
I (AEFARERAE) ~ BFEIASEER L S0 EEEAT
BRCERIRL DS = 2 AT A TR I T8 43 R = M8V - F5C
SREREI AR, - SRR Tx B E L Tx 2L - Tx
kL Tx R, e FandEE - FRgEEDE
Perdue 2 HIHYMBERIAHRIRIRER - {EANEE I SE A ry%ER] -

PUF B LA e RfRR A - $18 Eafery =FfE453 %8 (class i~
class ii ~ class iii) EITRARISATEERES ©

** Daniel E. Perdue, Debate in Tibetan Buddhism (Boulder: Snow Lion, 1992), 88-
98
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—~ BB

BN EZIREI A el ey 1s(x, y) - HBER NP
AR

Is(x, y) A Is(y, z) = Is(x, Z)25
(—) ERMEIT (classi)

RS A AR A R R R IR A A p BB T AR E B
"x2yWTFFHR H "y zmFHR,  Jl Tx By z0yFHR, -
R — M2 (family tree) LHIE7K (inheritance) BHfR—
B - B (3.1-1) FRERRYEl+ - HERIE 1 - 7] DR E S
JE A AR R o FTE B class i WWEHEY » #RFF & @ ERI1R -
1 e 7K T B CR AR A FH 2R By AR e R » Horh AR o0 JH B
(taxonomy ) BB GEHIBIF o # F 2R F i 8 1) o2 i
K BRI fy RE T s S i RE (categorical propositions) + *° BHER
Hr % fEmy = Eeim (Aristotle syllogism ) S R " FrERY
S#RE Py (SaP) BUBINE A -

R R EER RS © IR class i BYSHYDRE & IR F HHBLAE 1s i
A ZHEIARFRLE - IMAEANERS 0 HH R 28 R
R TR (SEAEWEIRL) BT pRETES (RHIRENEERL) S
Fo o 280 > AT RS s » BnH SERiES -

BIRIEEEREREGR (AR s - Hhy ke

¥ BRERRY = GO 0 RFREEM S (material implication) BifR o HOER M
Tl R B E R 2 00 f) - HATfF (antecedent) By Is(x, y) A Is(y, z) *
%M (consequent) Al Is(x, z) °

0 T g | ERLE - 2EMIBH » KE - GEEZ2AM) (b 3
FHHEL 2007 ) » EH 253 °
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PFEP b N LA SERMERRROTRY - BAE (EEEE)
AR A ROLAIPI - bR — 2 o A B -

() BT (class ii B class iii )
PERSVE AR AT LA R TS I -
1. SE—FE TGN (class ii)

LTHERE] class 1 HYIFTREEEY 2 FERE R - B HE (IR S
TH SRS - HE N - BXERE AR T A EYE 2P BT
MIBIIBAGR - (BER T ERIIE T e Y], BY) - bl
A Yt TR N R EARIRY » B 1 ARRERRE A
oo Bl DEGRIVEIENR - ERTFHRE - W EYH
BRI ABHARG VR —(EUZE T 9B RYEYEKER - e
AR L N s - KR TR, B2 —f T THEF
fEa 19 TR, o K THERE ) WER TEHL T RBE
M T BB TS PSR BB class i HYJR
AR 1 RS SEHEEYIERNIRE 7B type 1 K type
2 FBIREHERAE AN ARG R (FE2RIFR 3 1Y class ii) - [FlJEEHH
HYWGES "TH L EEEEYILL type | FYAUREH BIAEE 1 I
N EHERRES GHJCETES  1s MEAEE _ME28) s MET
DA type 2 HIERIRF » AILMER B Rorsd (F-ERENES ~ Is SEARY
FEZ2H) -

AT _Lr A - Pt T USR] Lol (3.1-2) BYGwEE
ARIL - B 7RSI - JATEE (3.1-2) P8R0 T -

7R AR YEERmE T R -
* IERREEMEAT D o RS BRI, -
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"EkAA B THEATK,) R TEERETE o Ak
5o (3.1-2)

PR - AT
Is(&3%, ) AIS(H, % k) = Is(&k, %ik)

K ERGE— DAl (o RILUEICRFSR a ~ b B ¢ - Bk
HHHEZE) - AR MEBIERER

Is(a, b) A Is(b, ¢) = Is(a, ¢)

TR ERIE AT LLEH ¢ a B ¢ IEFERY Is BATRAEROL (At
& Is(a, o) md Ry E ) » LEUENEy a Bl ¢ AR ELL Ry R A
F b Is WEFR - BRE_ LA T EFTEE] - EHL class ii #Y
FYGHE - et (=) A2 HIEIERERZE

Is(a, b) A Is(b’, ¢)

Hrb b B b W IEIER— (identity) - #ESR (3.1-2) & - W
ey E2EHERNEE "TH L o EER EREEEHRE
FZAEIETES - BiE R type 1 HiSh ~ #:& 1y type 2 BiBE - A
DISEREHERER - NIRRT TR A -

2. HE AR (class iii)

BEBEZEVS R R class iii BYERY) - KRy HEE R Bl e B b
HANERAL » HOEA MR AE B AR SE Y/ NG T B R — o BB
VAL — DR -
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o HEE
BRI RATT

Is(x, y) < Is(y, x) (3.4)
(—) EHBMEROT (class ii)

BIRME BT HIRILBEETE class il F9HEY (BH Ry x) » H
H Ll type 1 B type 2 HYRIRE /3 BRAERHINAS R b T gty - 32
FERE MRS B —RTRE (B y) - BRI E 3.4)
SRR GR o HBITH

"HEEK ) EAES TRIERA )
Is(h, %%) < Is(F ik, H) (3.5)
"RRAK  EHREE THRER, o
Is(&£%, 7)< Is(h, £4%)
DL bsdt (3.5) Rl » 20808 1 B3 3 » o] DUEIZEE] > @R
class it B9 ", {fERREFHFHEWX : L "G, (type 1)

BN ", (type 2) - FERIEHIMEARRBICHHEL T #ik,
oA B TR ) BRI A AT

(=) BfMEARAL (class i B class iii )

FERREEEET - JBHY class | FERYE PMAAE BT TERIFREY - 58
FICRIRF AT _E R RRTRKE - ZIER IR -

341 > @I class il BV - BREIERARIL - SEHMRAAE
EAREREEVY/NGT " BT Ry — o BUBSEAE — DR -



O AR AR B 135

= EE
[RE MR
Is(x, X)
(—) KEMEEOT (class i B2 class ii)

R BN class i J class ii YY) » HI B MEERKAT
By Bl s TEBEAT, ~ THEER FandE R H 0 H
ZRE BRI e R T B o P AR R H N
L TxE xy o BECERERERMIESUT TR - &
AR "B WE TR ENS © BURE - Eilan AR S B/ A
ERBEEAEA - D EREERGR=NAIIREE T - KB a2
DAY » SEER T U SR AN A 57 FE U IR A RE I LAGS
Eyq o

(=) BRI (class iii)

DUREATRELL class iii FYSBIET - BT Ry — o Ty > B
WIEMHRVINREIRIEE - ST HRREE BRI R S B A
RVAIDFEEEIC

Py~ THDETFE—  (class i 597)

F (EREEE) 1y (RSB T ) B GHHEMR R E
TGy W B TEDEF R R TEDET R R SR
ASGEHEFHE Ry class i1 (2%E 1) A LENEY (F
PR AR " BUAEE R EIE R E DL T A L (logic of

cognition) FRFABUENE EEHE - HEIRE R HEIEEIE R R 7 CBMA

JESCHT ANy — B - fE AR AER, - SEHER BB MR A ph BRI ISR (R
B - 250 (BOREEERRNT) - H34 -




136  ZARMERASE - HEra--Ei

an . CGERIERMIEIT) RN TETFRER o & TETRIIE
Iy ) RERET R B IR F A H B B AR © class iii 2 E(F
1E class i J class ii Y2 FRYE S RO - BETHE AR
Bl % T T RIEL K class iii HYIRYAE » 2L
HIBHEAE - ¥ SRS EE DU IRER - >

PRIk — SRR AL

IsGR T, SR T & —) A Is(BLIT 5 —, % k) = IsGRT,

Fik) BIR - (3.6)"
Is(4RHR, #T) A Is(RT, $LHT & —) = Is(4A5R, SLHR T
&y —) Kl e (3.7)

PRI« SRR

ISR T & —, Fik) < Is(F ik, BT &—) &1 (3.9)
=« AR

Is(LHR T & —, ST & —) B - (3.9)”

SHE TEHUE TR — ) SEZEBI class iii WY - FEEERD
— RS (first-order logic) * #AYRAZL (function) BRI
DU T B Ry— o Rl » FAFTAKE L R — MU T 1R i

OATCE  BMERHRIMFHREIRNFRORE - U B E DGR
AR -

e (3.1-3) B9tk El g R R,

2 ke (3.3-2) MR A - FUZLL DB TR — ) B (3.3-2) Y TERY
BRI B — o A S It RR -

¥ Russell EFrRH " —FE#@lE , Bl Ty RE#EEE , (propositional logic) (&
A — B i Bl 2l A R e 0 5 [F 2% - 2 5L Stuart J. Russell and Peter
Norvig, Artificial Intelligence: A Modern Approach. 4th ed. (Harlow: Pearson,
2022), 269 -
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Fopkizt - SFEHERRAYTIE - > =BT ¢

HE o BEHRANIFERERE  AFEREF—EB "B x
By— ) 195 (instance ) fR]EZBLFHE - .7%1.1&9’]%@
GG LM (B F— ~ BRI T Ry — ~ BE R
— ) JUIAGZ o RTRAAN R RE— AR JUT/T?—%Z

DL OneWith(x) Z/RATH "Bl x Fy—  HYHHI -
LA DiffFrom(x) /R "B x Ryt | By -

HX - fEb R Ay pa =0 - BLRE GBS (programming
language ) #RHVRREFTRE - #£EE—HERIFEX (subroutine)
IS - MHERHBITERR - FEIPAL R - ZHImA 2 &
WE IR B T E R BRI ARG I AIRS IR - (HILER
R > g —fEE (mapping) BEf% @ Hrh AR uh KT &
BApR PR ARRE o

Btk KRy B x By B T x JyR R —RERFE x fiTd:
HEEE S - ISR A - PR S MR R S ENE Wk
BefEdm x AS R E RS 0 THlx Ry— ) R TELx RS, #)
BT R DUkGEE AT

* L& OneWith() Kz DiffFrom() 44 7% » 248 Perdue L one-with-x {82 " Bl x
Fs— 1 5 Dl different-from-x {83 " #i x Jy 5 | » 25 Perdue, The Course in
Buddhist Reasoning and Debate, 321 -

3 FHRIANA - 32 Russell and Norvig, Artificial Intelligence, 272-278 -

3 RSBV © OneWith(x) K DiffFrom(x) S8 KU RAR, » HAMHZAE Bk
PR R ¢ S — ~ BN R —BECE P - sERANE R B R S TR RYEIE
—F  AHENERIRERES - 557 HAMEREL—TTallE Ry dr i — A% -
fE' HEE & EERENEEE > 7F Russell and Norvig FYHE 8 F 58 E A Y

PRI - BB "I, (term) c HEE—TEERE (individual) idE TEE
/7 1 (sentence * Bl ) - # OneWith(x) J¢ DiffFrom(x) ££ I I i lE =X 1
(3.10) B (3.11) /1 » Ry Is st S BURFFAFERERUER - AR =1E g
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vx (Is(OneWith(x), % 7%)) & X (3.10)
vx (Is(DiffFrom(x), % %)) & X (3.11)

B AR T Rt TR 1 T class iii BYEEY) (EFEZR] type
3 FiiEh) LEAEHEIEN NE -

Fif (3.10) B (3.11) BE/R OneWith(x) 5z DiffFrom(x) HEIAF
Is AR B —{IE S BEE  SEAa] I ay REEL (A A HE R 7 BRI
HERAESE MESBITEDNL - DUNRHKEE (RS ) (PR Eny
BT ) HRRYBRER ST » H R ETARREIRAE BY) x IF » EREY
Hye— TR T HEBREE TR AN x ISy, (B TEE x
Felt ;) FITAUELE x (B DB x Ry— 5 ) o HASS—FEEE ¢
MEL x Ry B THLx Ry K[EIR P KIDE o EIEEAE TEE x
Fo— 1 TocieBifig TEl x Fol | FHF o Ll PHES A DURCH AN
Rl 25 B -

BRI TEL x R, :

MHLx Foft , HUEER "TFERE x (EY - HEERAT
IDVIRY 7w

VxVy (Is(y, Difffrom(x)) < — (x=y) ) (3.12)
AEE s THLx Ry— ) 2IE "B x TR R

Hprt&RESEP ARt -

RARAVREIEAS R Ry At > ] 226 Russell and Norvig, Artificial Intelligence,
276 °

VO BEEREAME o ARBEE | (UREARRAGR - SELL T L BT R B (3.10) B
G.11) Ry THEE S aERA R E

¥ OB - BEEEARNER - BAAEE . (EEHEE) ENEM '
63 °
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vx Vy (Is(y, OneWith(x)) < — Is(y, DiffFrom(x)) ) (3.13)

DA B (3.12) B2 (3.13) Fymiffe » 8¢5 Is(y, OneWith(x)) fyH
B TR

1. ¥x Yy (Is(y, DiffFrom(x)) < — (y=x)) e » Bl (3.12)

2. Vx Vy (Is(y, OneWith(x)) < — Is(y, DiffFrom(x))) Fiff¢ » B (3.13)

3. Is(y, DiffFrom(x)) < — (y=X) 1,Ur”» W2 vx & vy
4. Is(y, OneWith(x)) < — Is(y, DiffFrom(x)) 2, Ul » {HZ vx & Yy

5. Is(y, OneWith(x)) < — — (y=x) 3,4 14 DiffFrom(x)"
6. Is(y, OneWith(x)) < (y=x) 5,DN" -+ Hiih

iRt g B 3 Bl 6 0 HEEERTIR (o) fH80vHE » 1]
43 iR By i DiffFrom(x) 2 OneWith(x) {E s Is 5756 (#2281
E - gnferple s AR AR ar RE ELE R FIHE o R fei@itim /i - ST
W i BE 3 B 6 #PERANE -

Is(y, DiffFrom(x)) < — (y=x) (3.14)
Is(y, OneWith(x)) < (y=x) (3.15)

Eitpik o HLUESRNWEIERE - BEREE - #la
OneWith(x) 1E Ry Is JtFAIAVEE 28 - " RS (BFR
1) -+ R (3.15) A[HAREE H » OneWith(x) & RBEH TH x U5
& o [EREHE - B DiffFrom(x) i B854 - HIGE (3.14) B2 (3.15) W]
LUEH : DiffFrom(x) B2 OneWith(x) IE R H R - HWE B

3 UI (Universal Instantiation, = EHI) MR LS 2
B EIEHERHI (inference rule) Z— »

O A B 3 AT 15 E] Is(y, DiffFrom(x)) I EB R B - (y=x) - I HRAL B
4 » BIW[{42 Is(y, DiffFrom(x)) °

*' DN (Double Negation, #EEE ) :p=— —p  BHREEHERBZ
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GRS (domain) T  * AL —FHER:  DiffFrom(x) 2
TH , Bl OneWith(x) i& I 2£E (difference set) °

EI - 7T (3.10) ~ (3.11) B (3.14) ~ (3.15) #& » BIw]H g Fr
AWk TH x F— K THx BE 1Y Is amEVE(E - HAHE
HEEANE > (3.10) > (3.11) B (3.14) ~ (3.15) G _LAyZ=H
(3.10) &z (3.11) e E 2 EH £ " EAE o R | BRI ROHE KB £R
Hh o T (3.14) R (3.15) FTfRRAVESR - ik T 206 L R 1
WO TR A ) BEEI T RRRVEE B T Bk o T
gt MBAE (3.14) K (3.15) Rl FEEFFHR A 209 FE R R IR
(y=x) FHERIEBERTFIET R » ZORE SFERFIR &
HiE @ R EEFRERESEEEA S E - BEEEERIEE
®E o SAE R RER G I EARBRRERE (comment) o

EI - BMCKAE—EUME  fFE@Er R - wTRZEA
BRI (3.6)-(3.9) ¥ ke T BT Fe— o WYEFan@ (atomic
proposition * B[Ry Is sftF2E ) HYEAH :

T (3.10) EAFTATDAHIE " BT R — 2Bk RE -

 (3.15) EfMnI DIAE T2 BT — ) RE s TR
EEUR TR — 1 ~ THIEREIR TR kT EE T 2 B
Th— 1 Rl

EMENL CIELEESE T BT Ry — ) AR TR R

©OEMNEREERER T NS TER L o 2R (FEE) 1 (—HER
FUREIE) s $HEF T B TE  AOMERE o 3 B0R TIRRIRINIE ) DU TR
AR o HMEMFEy Tk, BTE ) [FE 0 AR THEx B—, & THE
x BE, T HEE TE ) WEENME TR Mg T, o T, H
FTE M Z2REE - BT EERAG R - BAAEE . (BEHHE
BY R B H 75-76 -
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BfE i i B A e E S 15 H AR & (compound
proposition) (3.6)-(3.9) FWEH - HEER ZHIE H H A iy#iE =
W HET RIS B IR BRI L (3.6) FeBIMgERae » Ky )i
SRR - ¥ (3.6) EHDUF -

IsGR T, ST & —) A Is(BL#RTF & —, k) = IsGRT,
Fik) BIR -

% (3.6) SEMBEBILR - THBLETM ST (2R
25)  HRIPFR AT - S EEAEWE BT R
T A A EL RS R ¢ 2 — SO IO T BT —) T
I AU G TR—, Bik) BE - CHEOTURBIE
HOTPERTL ; Tl IsOBF, RERIE® « BERIFL iR
i+ Bl f— (3.6) AN T— R lE - AREMRRSIE
PRI -

Btk AERLHIT T, B T ERY ) FEAYARIE o OB
BHEEERNAEESHWEE - 5 "x 2y, 8 "xFity,
WA - FTDA—H82] T T2 BT R — BE - NERK
OB T TER . BT R N AMEUE SRR
E TE T BT RE - HERMKE Tx 2y, Bt
FoIs(x, y) 5 i "x Tty BRIy x=y I > SRERAE S A H
FIERRHIFE RS © x=y TERy— T JChIRMR » * FIRRR R -
BB S - BREASCR 2R - MBS
BB Is(x, y) WA EE =B MEE -

©OHE RN T RER T MAREE  WIsOET, Fik) R -
 x=y AT LUH Equal(x, y) 8B oA RFeE -
¥ ZEMBH - 2AE - GRBEZAM) - H 186 -
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ho~ DR

(W) TN —EEZEESS NREENAHE TRES
o EWEAAR A - MR

[s(iAE =%, & F k)L HE (3.16)
Is($f& % ik, AR =F) B - (3.17)

[ B PERANRL -

Is(iAE =%, A =H) LK - (3.18)
HEEFRIE ¢
Ix (Is(x, #AE=F) ) B - (3.19)

(3.19) BAEH - REEMREEMEE - DEESRIEES
KA O FH RS -

Perdue #f " Jfif: —7% , (the two-a pillar and a pot) iEJHZE
YIS IMENT R R —ERER » WERBHE M EY) T 2 - H
REWEAZE 1 (subjects which are impermanent phenomena but
nothing is them) - ¥ Hrh T 25 %, HERE 3.16): "1#H
RIEEE s MFRE (3.19) - FEILEHR L 5% - \TLHEAR
JARRAMEIERIRIRTEE T (HARREAR SRR =EEA] ¢ class i,
class ii, class iii) » FIFPEERV#EEEFYS S HY (conjunction )
ELorH0f# (distributive law) » BERTLUHIET S K TflAE =35 5 B9
Is frRE Y EAR -

O TR ) ERREIERETR - ISR DR TR T T -
47 Perdue, Debate in Tibetan Buddhism, 94 -
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1. &HY

ANEHF DA BUREEIE (term) o MK H R
BEIE (composite term) " A FE 5 0 HA “A” B EHGEE T

(conjunction operator ) °

2. SR

GHE Ry — BB« Is(xay, 2) = Is(x, z) Als(y, z)  (3.20-1)
BHUE RS A 1s(x, yaz) = Is(x, ¥) A Is(x, 2)  (3.20-2)

SR bt A E R A Be L AT (3.16)-(3.19) » BRI S HH|
EHEE - B0 - 8 (3.20-1) TFAYRFERMAN FAIEA @ xAy=IiAFE
T =HEE > xS y=E e AIAISA0 PRI

ISGRAAE, & 7 %) = IsGR, & % %) A Is(4E, &7 %)

A E AR R E G (2RE 1) - HEH
BE - KSR - B (3.16) lam@E R E -

[E] 2 > K (3.19) B (3.20-2) Wi =1 ficid & ry AR B S A -
IS E

Ix (Is(x, #AtE) ) = Ix (Is(x, #) A Is(x, 4£))

i 5 DR A I A AR AR B AT - RS IR B

SRR - DURRRIE S EOAE o 1R B RS T B S AR

(well-formed formula * WFF) » L (3.20-1) 2KFE - FERGE Is(x, z) A Is(y,

7) » HERRFR A #ENEREGE  E2E78Y (well-formed) - {HEE

RICE (xny, z) HE IR A @EMRLZERMEE—IEE = 2 EE A

R FEFBE L THA ) 2E o WIEEERY T H , (logical and) HY

BHE o HERNER . RBEROHAR ST R DA T, 1Y s i E
1 -
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Gif o EHISHAE 3 ~ i~ AR N ERAE Is dliARAg s 1
S8 RRESWIARE - A RES (2HE1) - Kt B
FAARNERRE © " 2OEETEBRMIAE—E, B TER
BHITTRFERFBREEENRE , —HEE - KRR EEAERE A
/& (mutually exclusive) (JREI-FHIZRERZEES) AT
TR PERES R S G BN G IUE R E » 515 B 75
/5% 0 Bl (3.19) e R AR o BRARTENZ T (3.19) Fefi
(DAEEGEmAEES - JRED Tk —F ) B2 ) - iR E S
FIR DLFIE (3.17) Fe (3.18) RYEAH »

DUN ZBHESAE R - 56— ~ T LA (e ) |
EAE R d B RO B S Y A E SR ENES LR b i r T = L gl 5
FUBIEMERY © S5 BHA TIAE A ) RS - BARSOREE]
By DA ) BRI E 3Ry T the two-a pot and a pillar ;) 55
KA - MAESLAT R HIIERRE - LM ER—TRESRE S
HyE I REIE A - &% - IDERTHREER 17 - fEHREEZE RS
HURe 5y B AR S e 7y » MERREM A "k — 3% ) HIERYEEE
W4 - RESTES Zy AT ~ FIBE ke TR R E(E - I
SR —oeallfaZorik (MIF—Joulaa ) AR -

BEBESWREE

A7 L DU Fr R R R HIRE RN R S AR B Ry
EYERRERR - U A] DU SRR AR A 2 1 e (s 2 p o FUBR
HEME - fErEHRE —ERF (procedural) BYJTE + JUH
AT NFURkE - BRI HIET T s 2 p . ELE -
¥ ERFIEE IR - ASCh TR EE R MBS (pseudo code) HIMEE: -

BfESRSE DL Python GBS 1Y (Python-like) EB - HIG AR 5E & FF & B 1Y
Python #% - [KIBESE LB LN IR R HIE AT TAIRE S -
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def Is(s, p):
U HBTIs(s, p)ey AL
LA HEIRETrue ; T A2 EFalse °

if p.class == 'class iii': # [E3#1
if p.function == 'OneWith': # 4wRp&HKX
OneWith()
return (s == p.argument) # {¥Es==x;
418 (3.15)
if p.function == 'DiffFrom': # 4w XRp& &R
DiffFrom()
return (s != p.argument) # {k®Es!=x;
4% [ (3.14)

return False # p& k%t &K 2= False
if s == p: # E3k2
return True # F&RF M H@True
else: # &3
pre = search_predicate(f&#&, p) # #HE£EKE
T Fp
if pre != None:
return search_subject(pre, s)> # #pre
FETHFs
else:
return False # pFARHKREHT  fe
False

0 BRATSCIG Z L » ANRHE search_subject() S IR, search_predicate() »
HIHBEE NS B SURAIMER -
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it RNE LAY ST E B - HTE AR AT S i =
Is(s, p) Bt d& i dr Rl nY o0 2 —2 - MPERUEZL AU R A s
Bl p fME 228 - EEERI TS R R AR R e R E i > 531
{#[5] True/False '

R R Ry = SR - WHE 1 SehaBE class iii Y - 4056

SZEITPEVNGT T BT R — o HhEEE] - EBEWIER s
R 28R - HESEREMAERHIRET T - SRR A

EHERERRE S - HARS ERRE =0Is v R AY =0 (3.14) K
(3.15) LIRS - EmBR 2 BAAGEEEE class i M class ii IAHEY) » B
FeRB R G - G T2 REESENEE =/ T B - &
% » W 3 QPR E ST ERn IR RS RE (RO 1) EryiRi =

(recursive search) BIFE=( » 55—{EEIFE = search predicate() H
HIFERY TERIH p RUNCE 5 - FERCLL T MEEe ) g MR =
p » MGEEE] p BIAIE o 25 _ERIFEX search_subject() Bl CARTTHIFT
ENEINY p AL EVF RB2a A BT DR = s - WIREASE] - Al
A p B s TEBHIRE RS B N HRRIIRAGR » Is diiddnE R H
R R -

I

I BRI - #5 s Blp fF— » A NN E S
(BIWESE 1 H class iii BIREL) - W HBIAERHIRAS . (B
class i & class ii HRPE) » Rl FimAgRe 0mEE - e el
False » AR ERER « HECEEER "B, b (28
PR AR S+ BRI BHIRAS R ) B9Y) - A RE T LAAIET
A6 H E B True » fFHIEEEIE False » 38 BkAVEE FFIEYEEUA

3 ERER - HERAR R R S MR TR - HRE (R SR A2 B
HGERA A BRI A E R R - R (return) #ER - 5 BATEHIZE]
P BT Ry — o IREFTBE B — PR TRkt - B ATE R
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PHEAEHSEARY IR - S Eam s s - B EE - B
HebR P A » R B E YRR - Hrhdh P FIR iR AT
iRy » ANET R IR P A R BRI bkt TR L - SEE
75w FE IE R A B e B EAE - iR H AT RS G 70 E
W~ FFAR - REUBREUS - iR EAEERS - et
/i (R R ST HERE ORI R - DUERRIIIRI: - 2K
AERDE TS MK - a2 G RATTE2RE - A :

Al (Artificial Intelligence * A T5E:) sKEHH Y -

)

%

4B E
OB I
Ty

H G

~

=
=

anp

15 X

AR - T R ME G (2 RRREER 5) - HA
2A0F -

s HEk o EEE p - RE q BRI - (5.1)
By - ERRRBREE L - IEEEEE - 2 H TR
i o

FERE e iR B AR« Bl (5 1) o s TR TRT
AP pMERy TRTALEA L o qfER TR, o PTERERELATILA
FROEEAaE s 2o MR T3, WRERE LR s
afifaE - BAFE py (FR "1715%, ) - MZFTLRESILE
BRiSs QIZIKRA s 2 qu fERSCRAIVEE - #h q & 52FF
EAVA=N WA ISR v/ S [ 5= M el b rﬁ?&EJ Rk s 1l HE

"HL T (FFE) EY T EE ) mE TR DI
JE s B T KGR = AR (] 1§FHEEWEE%/L\EP%~1IEE%EE’~J

AR AT T - DU BLPG 5 = B U - R RN E A
AL BN WIS E EA R R W S e 2 B SRR IR W B2 e 5 = A
ER
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TR (%) o Ry T BRI AR - MERHIERERTIA] » 2SHFIL
—E5R R ARG A - LA BEER LR - MU
"E L EETRONIEAE TR i o AR T R R
(Y FRIELLZ Ry R EE ik i d = nh e B B SR it - Fr A
s A e R T AR AT T TRy e ) iEfl

o R -

i EREE H b 1 Y B A8 B Y U5 P @ e M Y = B AR
(syllogism argument) HFTRAE - (5.1) EfamaE/P - ¥EE
JAPE 5 R HE A R TR 2K - AT RENS ARG AR - (H AR PR
AR R r R F A - BREHIEN S L E TR ERIE
FEmELHER R o Ty T RESELER AU SR T USSR - £F
IR T (5.1) TR B SES - ATF -

KAT4R 1 & q BAD (ae - BTHEG)
VETHE 1 s & q (axBupetae)
BH s AD (GxBeyaetRAcE)

HrboRRTEE ~ /DATTRESASE - 12 (HREEER) #orhIf T © FE
B2 o ESttfgat - e —3 s r e U sl an

XaT# (F#&) Vx (Is(x, q) = Is(x, p) )
AT (H) - Is(s, q)
B (F) - Is(s, p)

A bR - 38 A HER B A — M HEE A > BT UT
(2 FREAEER 39) » HogREHERmE iR

P H2DEXR - BEREANMGR - B EE . (DEXHER) - H
225-233 °
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1.Vx (Is(x, q) = Is(x,p)) KATE

2. 1s(s, q) VAT HE
3. Is(s, q) = Is(s, p) 1, Ul (#A s BAX x)
4. Ts(s, p) 3,2, MP (&%)

HRYEEE 3 B2 T s REFMEKTRE iRt
7 (universal quantifier » BIfF5% v ) FrEERAVEIT x » MIEEK—
EA & B LFmE » #3FFH MP (modus pones » 5 ERTH)
I > 5B 4 B9RE R - 7EIL 38 LimiE RIS » B AN
RS -

x4 WP RFEABERSENMGF=EZRIAEHRER

X ol ) s i X iR
i 2 OBRp | vx sk q) = Is(x, p) -
Is(s, q) = Is(a, p) KAife |[P=0Q
SJE q Is(s, q) /NHTER | P
= SKED Is(s, p) i Q

3 4 v EH © e ZORE R eI - HEE
UL & flal b Bk e A R H U RRIEE -

—fEHERR ARSI B . (AR LS BRI ) - bR TR
fEEEE AR (valid) Fb CGERFEREH RIS E il (B P
AR ) - SRR TR RIRITEE R H - BATRGE (E 2
Ko BIE RNHEZ S e
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x5 (R\AER) R/APARINERR - REHENERERZE

Hi$e 4 el %
BET] 5] S
1R & AL KA
1 H AL il
H 5 AKIL KA
H H JikAT. HREF

2% 5 BURMIUREIR DL - AR ek — SRR D RERE SR
3L (PRGN R i 2 (sound) - AREHERR P 2 8400
HATERTRE RE ) 1 H M =515 0 FI R SR VL SR Yk
3 e AERLEHRH - bllER 5 THTRTTEEAS St L - B T MR
RfF I E AR - B ERBERIZIE - (HEAMEIERTER -
Perdue 1E# HHEHHFIE AR AR FEIEETCELELE - > R L2
AR - P97 SdtEEm R AR - AT LA ATRE & BRI Ry
i - ASam R EAIRDL 5 B () muamal - Hoffam (5 2l
L WETERTTEE R E - SR LU EPFIEARNEOL - (R
B2) Gma\AE R - n Fam Uy ol 5 A e A 1 R U
ke - BRBIATT Ry TR R RE R - B i te i =l
R - [T ARt =% o TR~ AN~ REF S 0
RIS RIRE AT SRR E - B0 2 TR R R
Foftt ~ SREROL 0 - HIRIE G R IRRE AT (PR KA
B~ A~ FRET) EMFIBNGEIE - 2 % 5 AR 2B
EIBRHEAR A EIERER - fIDIET - RER SRR
* 2H Perdue, The Course in Buddhist Reasoning and Debate, 354-359 °
S HB = EIERNERF © 2 /L Perdue, The Course in Buddhist Reasoning and
Debate, 359-361 - (A2 HALR - A LiwEARNS - BAIE TR - (58
WAHEL) SRR > H 616 - HrPEEE] 1§ AA THRER R RIS £

BAEERT  BMEAERSE TARAR, - wRAEEE TARK, » WREH
KT Ry o ARk BE % TREF ) o
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SLERZMIE TR ) 8 T L ETE 1L ATRE -
MERAMERTIEE R E - AREMIE T &R, (IRBIEERISRERIL) -
HAEEE - MEAE U R A A REF AR EOL - SERRAY
ZORBMECER (FRHER) BN EE AT RERRILZ 5 -

BT EREREY TR - IR 2 AR =/ N T B
Frie iR « Refrl S S MM HRAT. 2

FEREE RS (HREER) R R Ly -

M1 TRAM ERED
MEF ¢ vx (Is(x, F8) = Is(x, BAf) )
LEWEE At c e HhPamhEs -

M2 THEZEA
EER s, BEf)
EEHEIE - Bt e B PRI -

TELEEESE DB RYR1E (degeneracy ) BE &R AT « 7%
i 2 Ryt 1 RILIE - e EE R LRI - B
(LAY A R AT —EFR IR - Bl ey T E L FEEPRE
fefh TR R L BLER LRy TEL L o R FRMEERSE - B
FRAIBRTE e - REfEanE 1 3B b Fyam 2 - DUTRIRERTTETE ¢

1. vx (Is(x, ) = Is(x, BAfh))  (aéE 1)
2. 1s(Hfe, B = Is(Af, gEf) 1,01 (BLTEf) T x)

3. Is(F 1, Fh) (PR
4. Ts(F o, gAfa) 3,2, MP (fyE 2)

M LUEE] Bl D BE 3 (e - RIE A E A RR ] e
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fF: Is(HE, Bth) - HIPAEIZR S - R B Bk
Bt R B - (HIRAR S I LIRS - L EA w3 H R T E
class i B class iifHY) - 2803 4 - K LIRAYHE R SR EH R
R ERGR=UE A

"HEeRE - BReRkEGC BaXaaiki, o (5.2)

Bt (5.2) 2l = vEm = b R A E AT
EHEH - mERETEZ — - ARG K THEEAT
(EHNER) KE - RS T - RGNS Z T
G LA -

SIHNERIFERIIE bl G AN RF o I K A A R
Fo LG E R A i = - KA - A=
IR - L (5.2) BER R — 2w o EFs - EEE
TEHT - ERED, AT - #EE T g Rt ) EME
TIRAL  AUREE o SEIIRA AR TR BRI - R
RERUEERGR - MBI - JERGR A B E G -
T — B R R R R - B RIS TN LR AP R B
atg iRl > EREERAREER T ) BRI IR -
R Ry AR =TS e 521 - IR NEE S T e P
(—fEfiRryarE) - DIHAERATEE - 8Bod i — SRR L= A R
A\ - HACE B G A A ERR R FTS R - S5 2
JE i A — {8 EE BT RE - SE R AE BB RE AT A 0 Fak i R A
o REEREEE -

* Gk (5.2) B T RRMER BRI PER ) o B ATE R
B SERRGERRHE B A BR IERG - FHE2E K - BT ERANS
A BRAGAERE - (WERREE) > H 199 -
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PE >~ Fem AR RERE R X

— ~ R Y

fEREmr BT - AERMEAT - B (Alice) B
(Bob) =™ % » MIs=bRH —MEdnE - fhy THVACE ) - i -
TR BEAE e Y EEGEARIL - KBIR AT

BAEEREAL T - HIANE BB BA T - (HENAERLE - LU (B
FEER) RURIGEAGER « TSR A A ERAELK o Ry TREMSES
iERh - BRNBHENE A B AR ry ey R — A Em a1 (Blan
FIRIRRIEAE - 'ERBAT - EAERLE) ZH L —E G =X
(R "HRAG=C, ) - TEEIRBHEEE - JEE ERLE
FoeBHOEEL ) - SHEE HRABE SR (challenge) /iR
[m1% (reply) WIREBEE - BRI REEIEHERANEZFE - &
A oA o REFERERm UL |

1. I AR AR

2. SR IRIBARA SRS L = > BT AR AR = -

3. DURAGw = Riledn - JREA— R, H R -

4. FHEEEE R - B AN - BB
amaG ] oS gt e m e o MRAE E—meEl

7 gERTRE - AU - RIEAS SRR B AR B o DUBHE
TR AR BRG] 0 "2EEE - TS ANER Bk ERE
(EEWEE) FE T > H 615-625 ¢

%% Perdue {5 ] Challenger Jz Defender Wi {55 SC 8L 73 I A 3% (S Bt 5% (2
. Perdue, The Course in Buddhist Reasoning and Debate, 268-281) ° MAEA
SR HEEETAT - BRI SRS R IR B 2R R T
N (ERGL IR 2805 O B R s AP B O E ST - R dn ks
Alice 52 Bob °

¥ FEILEMFRI  fEREG S EERRIIRERL R ¢ B SRR — R
’ o AR EIE A RERARACE -
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E YA VAN e [N NEF RIS PANA e It <t 13 N 1101/ 459
Az HERERST o

5. 648 FHAPER 4 0 HEMEAIEIZE ERASIE - R
o

R PR R AT ML 55 P AL RUARARSS - TIARA SRR 1 i 22
fy TRREE > mEALT  EEP AN R THEZEH
) ERAE - BB R @R - SRR
KM ERGE - 20 T ERIRRBR A JEE AL W2
BRTOHIREIL ) R EE A IEMERYanRE - HIZERSNC E R f i
AeatgiEREm = - a1 T AR EEEEE - W2k

W o DURSHS Bl mifsie AR AS: (e plr-) - a5
B AEMERIR ARG (& ¢ R ~ KELR =800 ) - BB
AT N HYETIEER -
x6 RARMEFXEEMEEZRARIERE
WAFER | P —: TEx ey, A xRy,
AR | 2E0 o AT HEZHT -
A FINE— A BT+ | B SRAIRASS A R
i FABRIEA T HE
HZIREB O E S - lEE BS A% EEEE O
AR | 2ALE - R EEORRE | K e H TR -
e
el i EZNFS At EEEt -
(EfE) (fi2) (H)
23] HREREATUE B - ARAGR
(EfH) (E) (D)
% AR R ALt - H 2B -
(REELT ) (ARRAT) (ARRRAT)
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H T3 6 MRt B ANFAIERARAG 3 - e — 2P iR -
B RIS 5 nILUEH - RN R AR A R TEE -
s RS At - s AR SR B AR A A AR - Ry SIS 4
T —BIARASE G 7 Ry — @ R A e - DL Roam=UHyJE
dw o TP e R RTEE - KRS — AT (KD BE -

(R R A AR B R Buiam = - BEHEREER - R EERA
A Ksg D  gaet) 5 K& B TIRAREEY - 22— A
FRAZAanRE - DL Feim AWK > IR —(ERATRTTE - U S —
felmise (FE) RE - kLAl - P —sip=— 3
FIEE H—H—BATEE AT AR AR =0 - IRIBER 5 15

R BRI .

o 1w R RE AR - AEREBET - R _AgeirE
ZREEE 2 TR~ AN~ REE 0 i8R R E
g A B FIET - TR~ R~ SRR, (A2
Wk s5) o mftErE—WEE A P RS - Blanst#

" ERRIERBET AL - EEEALT - KRR BR TR - o AR
[ s TR ) RIAERAMSEIE T — e as T ERIReEE
ANEEt ) 5 BRARBEEEHTeS: - @S —EERGR=( - &
MG 2R o SER— [ —F AR - A] DU SR i
e o DUNRESEERBIOIaBRIFIIECE - DU AR LRSI 7 -
BEA I REEE AR A

T R e B R UL

PUN B W1aGa% € s A=Y > Hrb Ll Alice fRFRH % » Bob
RFMTE - BEINERFERIANE « F— 1T pimniTseh T
FESBAm M B WIERE =S —E s
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01.
02.
03.
04.
05.
06.

P

vx (Is(x, FA&) = Is(x, 4 &)) # BAZF
by # AR A 09E %

Is(ax¥geEe, AL) # RARBAYE
Is(GFEWAE, o) # REABANFE

bob_list = []
debate(r,, ps, Qo) # "FiEi@iH H % debate @ B H)

L M
SRR S BYERBATT
L DLREREI G TR BB - R 1

2-4.

s Bob HIIRARSE -

IRIBIRA R A AR A G =0 a2 o E R A G =
MR ~ IR SRkt (25% 6 TIp— ) 19
f2) o WMo B ZEE R 1y > po > qo ZHTERIHE -

FHIAAE Fafam i A2 P F5 Al Bob ;2 R B G » K
'H 5 bob_list ZRACER Bob P& FFHYSR » HEIFHRYE R
7l (data type) 52 Python HPEYH%1 (list) ; jKf bob_list
VIMGEE Ry 22 HR Y] -

DA ESERT rg ~ po > qo fE R RAEN debate HYHE A 5[ 8
(argument)  AGPFARAC AR ENBER TS -

01. debate(r, p, q):

02.
03.
04.
05.

alice_challenge(r, p, q)

bob_reply = bob_judge_reply(r, p, q)

if (bob_reply == '/RK3#F'):
bob_list.append(q)



06.
07.
08.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

BB 157

if (q == q):
r, p, q = gen_consequence(—q,)

debate(r, p, q)

if (bob_reply == 'Fi#&"'):
if (P == by):
alice_shout ("vugeaR | ")
exit()

elif (r in bob_list):
alice_shout("=% ! ")
debate(r, p, q)

else:
r, p, q = gen_consequence(r)

debate(r, p, q)

if (bob_reply == 'BEIf'):
if (p == by):
alice_shout ("= | ")
exit()

elif (p in bob_list):
alice_say("" ! ")
debate(r, p, q)

else:
r, p, q = gen_consequence(p)

debate(r, p, q)
ARG B T

1. R4 Ry debate » —(HEAZE r~ p~ q > 25K
RIE R A =ty « i~ K~ 52 -
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2. Alice {15 r ~ p ~ q HEEERGR=EER Bob °
3. Bob & ¥ 5m 2AET I [E1E © &G ~ AN~ KRR

=FHE—
4-5.  Bob [EIJERFF » AAFRA& q BE » B0k q A bob_
list °

6-8.  (q == qo) fiF Bob ARFFRARGHAAI q, ° Bob $1%f
RAGHNX A GEE =M E - B EE T ANE
B TR BB AR AR B BRI 5 (f7
JA bob_list ) HAEFJEIRF - ki T &FF  BA
BEERAAM q > O ILIF Alice FREVAISRIE L —q, Fos
ERE—EH AR BRECHT —imke - HEHNZE R
% Bob /KFT —q, * HEIMEETE Bob ZKET q) B FHRES » X
AR E CHIRARSTE E2H 3R - HA2E 7 1789 gen_
consequence(—q,) R+ HAEH R © Dl ARy 28
—qo TFR 5 » B —Eam AR =ty v (J4
) ~p () k52 (q) » #FH 8 T st LUsT
B > p > q (FRERAS [N debate() RAZ »
il

9-12. Bob[H&E "RE, » BIFEE > % (r == by) » FI[H
RAEE T HORRARSS - BERF Alice S H " BRI
W pEE s HDARORERRAS N o

13-15. Bob gl R MY r - Al B G F&RETHY R (fEF
TE bob_list 1) -+ 5B Alice ZEH "R | | MU =2
NEEFE - A HDAEE R AR =R R EE R -

16-18. Bob [EIZEANE » AARMEE s r DAL - By T H Mk

O AR R RIIE R, - R RE 6 Rk -
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L r BI7 0 Alice AZE DL r fE R HTHYSE » B gen
consequence(r) FEAFTFR AR =K - p KX
q DU Rl A5 (B0 debate() » fEm AR 2
MEETT -

19-22. Bob [EI% TKIAREL ., » BIFSE p » % (p == by) *
FEAAEE 7 HCHIRASE - HLF Alice T T I
e IPRE - FDIRORERRARG R

23-25. Bob iR R KIANEIY p » A2 M2 B 5 A& FF Y 5%
(ETFAE bob_list 1)+ 3EFF Alice ZHT "HE ! 5 1Y
Bate e 2orE G H DR A E =0 R EE R
o

26-28. Bob [AIZE KR » FRMEERy p AEAL » By TR
fll p BT » Alice MAZHEL p R HITLSE - SEE MY
gen_consequence(p) A am AT TR =Bt ¢
> p & q o LA Rl A5 BRI debate() » @EFtm
EREAGAEAETT -

EHEPOEEE R AR 20 R - feft—EETmi A sE
frkkmEte - KR ERT RIS - SR FAAET T
i R AE— B R IRAE R A 22 g (travel) HUSEAE - 10 bl
RS TH R AT ERE B SE (depth-first) AYELES - &
B E R S AR AR B Rt i ie - RERBIIRMTEA BB
i B SR PT BRI R ORI - AR R TR RE A S M Ay SR Bl
SEPRZIERRE - RA1 » bob_list FEMIBMAE 22851 - © fEfkEm
BRI REE TR TRWIRAE - BRIFRIT bob_

o 2 LIRS BRI 5 1T -
© B REE AN 4-5 17 -
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list HIPIZ » FIFEH Bob (HL5) HSe keI A E AL R AIS
G R

R BIBEARIE

AL RS ~ 45 Bl FE PR SRR FIIRE 5 b
2\ - EUFTEER B G A BRI R TR BT - e ~ R
e~ Gl BlEER TR o MAEREALEE EERTRERIT A - it
Z - BB A RT S TR R IR E AR AHER 7 2R — ~ 1
ARSI T AREERE. » RS T i Be g2 AR ~ Bt
e~ E R REmTE o ACREAEE AR P TR R = —
B HEEAHARAENE - I BRRE S AREMRE AL~ —
B~ SEATEERR - MERESME IR E ARGE S B M B
PERTAT AR - SERERS GE = BUTEREE - SR B RAY S35 bt
ge - ] DUHIARMENE ~ i ~ 828~ WoeRvtIRlRE = BT ik -
B AR IRERBLL - ANEE S At RERE R M IR AL
BRI 7 A AGH R B B AR R R ek 5 S - FH e
BAEFI T EEHERERE )] » REREE H BB DU AR P & B A i Bl
FOMNEEROBE S 5 etk - Ao S MO R A R B A R 7 o BT I
gt ~ MREL PR AR BT ER K - RERRER M B oY AR A T
FE A TR 5, -

DIASTHIRIAD R s B - R Tt — 20 425 [ AR SR

A ERE S - MRS R BRI ~ RS E A S 2
P o 4% » BRI EHE (event calculus) @

8 TEMEE ) (2 Russell and Norvig, Artificial Intelligence, 340-344)
— 18 ] P AR A R A HE e iR T =R A IR EEEE 5 (predicate
calculus * JFFAEEERAY S —FEREIT ) - S0 SRR 1 & R BE S B IR [ b
B SRR SRR - fE B FRRRA - MaR 2 PR A SGREH R - &
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RIH B PR B P F096E ST - AT USRI ERERET (HRAEER)

b RV E T B CNRRIVEIS ) Mk TERER , &
HIEETE » 5341 - 1 A T E IS A0 F B REEHE (modal logic)

REEEEEEE (know) ~ fE:& (believe) KHK (want) SFELL
HUEBIAHEIMINTZE - 8 A AR R AR s e T &

(pramana) WIRER: - © fEILEGREE » ARy TIKSE, B TR, o

H 2 B B T A DA IR A - TR T S 1T AR
A BOAVOBHEREL A TR = (E I [FIRR AV R A - HS LIS
FUBHYBIEL A ZI5E -

i EERE —RYIEEE S T - e T SRS
IR ALY - WHIRFREIIRS S [ » s [BE 2 AN [F) sk 525
IMARZE R — R 2 AHATT5 -

5 H calculus J& fEFAARAEMT: » 2K Ryis M R IE S BRI A R
HRRL R —THE BB -

6 T RIREEEE | 35 2 H Russell and Norvig, Artificial Intelligence, 2021: 344-
346 o HREHEMIERE - FRERFTHY B S HA S8 kG Y HERS - i AGE A 2 A
REEIE R —d 1 « FFEEE (epistemic logic) » Hf FHAYEIREEE 1

(modal operator) B K » 3% "H AHBE---- 5 e

TR R IR OIS OB TN REGERYEA T L 0 FRY
TEREFETRRAIRARAY L - W RSRER HER A R IEEMEER - T 228 —X
B Z2REE - GBERERMG W - BUETE - (DERLEE)

(Z=db - et » 2020 4F) » H 95-108 ©
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def

def

EARMETTE - FEI-E]

Mk wiEREE FAE KX

search_predicate(a, d):
U a A FREIE F d B e
KB eh1eEe d s &A% = None °

ptr = a # Afptr BB B EX L/ a B g

if ptr ==
return d # #3%/d: %= d

if ptr.type == 'type 2': # FIBi R T &K%
return None # JEd H AB%&S5i%s &R 5 0 1%
= None

else: # JEd HIF#&suE %
for idx in children_of(ptr): # 4t ptr#y
BT T 8p s

return search_predicate(idx, d) # it

Wiy F
return None # ptr %A FH 2 &R F 4w
None

search_subject(a, d):

U a B A TREIE F d B -

K 2093429 True ; &A% False -

ptr = a # #f ptr 1545545 BT /£ a i B

if ptr ==
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return True # 3%/ d’ % ® True

if (ptr.type == 'type 2') or (ptr.type

"type 3'):
return False # JEd BHAK%mmEL &R F
1% e False

else: # 3Jrd HIE&Kspimes

for idx in children_of(ptr): # 4t¥# ptr 6957
H F B 2

return search_subject(idx, d) # @
E2

return False

# ptrBA T & F 1%
E] False
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5IH&EHE

— > JEUHLEL R

e - FEERERM S - BAERE . (WEXRREE)
216 ek 0 2019 £ -
<<&)‘ﬁ’a“e’“zb£ﬁﬁ>> » 21k RS 0 2020 4 -
e e S - BANA X (EEEEE) E N
L Tﬂﬁ’gjt R SAl > 2019 & -

= B

(—) &R

fargt i - (PR E GRERAT ) - (PR F L) 567
HA - 2002 -7 H » H 2747 -

PRI ~ 250K - GEERES2AFT) - 2db - BEZERET - 2007 4 -

pesEstk - G (FIER) b TIERY ) ) - (ELZEUA
KB 5526 #2011 27 H » H 97-145 °

FEeE - GaBURRR =) - CRERTEERE) 5
42 {1 > 20204 8 H » H 67-86 °
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Modern Representation of Tibetan
Buddhism Debate Tradition

Hao-Sheng Hou ™
Abstract

Debate is an important tradition of Tibetan Buddhism. Through
debate, one can learn deeper about Buddhist doctrine, improve critical
thinking abilities, and obtain highly intelligent achievement. Even
many Buddhist scriptures are written in the form of debate. Debate
requires precise expression and logical rigor. However, the relevant
scriptures are all written in natural language, which makes it difficult
to meet such requirements. Therefore, for this tradition, it is of great
significance to represent those connotations in formal and logical
methods developed by modern disciplines.

This article uses the language and concepts of modern disciplines
(predicate logic, set theory and computer science) to comprehensively
translate and represent the propositions, arguments, processes and
ontology involved in debate. And further, the proposed method is used
to analyze and study the Buddhist doctrine. The work of this article
shows that this approach can provide a cross-language expression
framework, which facilitates transmission, communication, learning,
and research. In addition, it can give us a new perspective to explore

and interpret the profound logical and philosophical connotations of

" Associate Professor, Department of Information Management, National Taitung
Junior College.
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Buddhist doctrine, and help us to gain new insights.

We hope that the innovative attempt and effort can motivate
scholars from different fields to join the research and give the ancient
wisdom a modern look, so that modern people will understand, accept

and benefit from the ancient wisdom tradition.

Keywords: Collected Topics, debate, syllogism, predicate logic,

recursive algorithm
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