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Bl e | =

BEETHD, FEOREWZ T B-HEET H-
HEBOBEFEOFOBRYMS V5, FilRYE
<.

EECER LIV AT 4T, B-EEEE LT,
NEAC-2206 %3#A T\ 5. ZDOYAT ALHEDT m
75 MIFIB3,000 AF v S TH D, TDOYAT ATIX
HEtHER 17 FUABRTHHZ &%, HEL T
B, B, HEEBILTEIRDOX S ks %
FORBTEERARAL, MRS, S 5 BR DM
Bz o, EBRABZinbhr,

#1k FRCHRALL HHEBOS S

& ~ ® ok
CAD n (n) = Acc
CSB n —(n) = Acc
ADD n (Acc)+(n) - Acc
SUB n (Acc)—(n) = Acc
MUL »n (Ace) x(n) = Acc
DIV n (Ace)+n) ~ Ace
STR =» (Ace) =~ n
BEAS)
LINK n nEBEHCRELT v S FANDY VIS
MACR n | =2 =@ 4niEGTS
HALT 2132

¥ L, Acc; Accumulator kR,
(Ace), (n); ERER Acc, n BHOABFLTT,
ZDL3 VAT AT T TIEE LY 25,
LB AL L DIZONT, KLU T
BEAL, REBCERGALRT.

1. YAFLADEK

Man (AR #i% % Problem (FfE) » B-itE
B BrRT5E, 7 Interpreter 8 Memory G
FERHFHLTHHER) ¥2MWLoD, Problem O
ik, Thbb&ELlinb 7w s AOERYRASS.
FZTRRBIENhILEIED T w75 AxHIFT
%, BETE o BEX, TORATOEMNER
% Trainer t Analyzer } Learning Body iZ
#{ELIDDB, Man (2% D Problem %D
Advice #HERkT5%. Man X b Trainer {& Advice
»NEXBh% L, Generator 7% Learning Body o
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R Lo T, H3tEEO0 L 2D Frs 7 A
#PER L, Trainer 2 DF{fi# s =\, Learn-
ing Body #*#H+5. D7 w77 ADIER, £D
PHlli7s B I B OBEBEZEVRLLT, FHiZ Gen-
erator A% Problem D& licd 7w /5 A%REW
R FRLBSCE -7 L ¥, Analyzer 23\ F%F
Uizt &% Memory :HBLTHHL, TOEEY
Memory &#T%5. LETOE:2D Problem ©

&7 Yh PR Y. "00 > BAL7 darg® -4 Y E e 1 erdE .
FHE Ny 400‘4 WFEEHIR T 745, COXSWTLTHEA

@ Problem ¥ #BX g5 Lic kb, B-tEBIME
T THRAKENZED S,
REZDYAT 2DERFHHEHTS.
1.1 Problem
Problem (3% Backus i3HiC/i7 syntax Tid
By, B-iHEBIC, F» Pro-
blem Az DX 5 /¢ syntax TTE T\ 5Z &40
IThTw5b
{Problem):: ={term)
{term)::={unary operator) ({operand))|
{binary operator) ({operand), {operand))
{operand)::={atom)|{term)
{unary operator):: ={identifier)
{binary operator)::=(identifier)
{atom):: =(identifier)
{identifier):: =(letter)|{identifier) (letter)|
{identifier) {digit)
{letter):: =A|B|C|D|E|F|G|H|I|J|K|L|M|N}
O|P|QIR|S|T|U|VIWIX|Y|Z
{digit)::=0|1]2|3}4|5]6/7]8]|9
il
ALGOL o statement
ARITH:=Ax(—B1)+C2DE
T 5 Problem (X, 7ok ZIERD X 3 RS
hs,
MOVE(ADD(MULT(A, MINUS(B 1)),
C2DE), ARITH)
1.2 Memory
Memory i34 % — vViL, L OEHEREY—ER LR
b, VAMERTEBERIhTWw5., ~x—-v§iI,
atom %% operand T % = & %751 pseudo operand
ATOM, » A\ X term 2% operand THHZ L%
77 pseudo operand TERM #% operand {20
LoD term ThH 5.
BHERIED 2~ VvBLERTIERLU =75 &
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bl s, Bl w75 Al term @ operand # i
~1% operand designator, H 5\ X HEHHED
#4 2 — F& atom O operand %3#57~7 % operand
designator O—FDOIEFRFIL D TCET\ 5. B3
AR~ VREEETIRU w5 228U LSS
ZERFEFLICHE, TOERETLIThLORLT »
774D OR FEAHLELTEZEERS (Fl1). zcT
operand designator »R®D X 5 iR T 5.

- 2 —. _L
uo(, RE - /‘1)1\.&2’)1(,/&\4‘ atom § Zfﬂ/\j

(i=1,2, - h)
dz,; A2 — Vo x, FH(EDH)Doperand
IR T 5.
dzy 2 s 2g Bzyzgs =0 y 2n-1 DIERT D Ope-

rand © z, EE D operand ¥R T 5.
(z5=1, 2) (j=1, 2, - D)
1. 2%~ vi&: ADD(ATOM, ATOM)
(?ifﬂi: {CAD-4;; ADD-4;}U{CAD-4;;
DD-4,}

() AUB %, AbBVBBWThTho-TbRVZ EXTT.

B 2. (25— vig: DIV (TERM, MULT (ATOM,
(ATOM)) EHH: {CAD-d;,; MULd;;;
STR-d,,; d,; DIV-d,,}

1.3 Interpreter

%%, Problem thd3~TD identifier © oper-
and % pseudo operand ATOM TE#x, Thi
subproblem & -+7%, Z ® subproblem )} Memory
DEBROA 2~ HEL, —BETH50%E8T
(#z#2L, TERM XD k357 term L3 —FHT5
ET%).

(a) —BTHEHEND-T, TOEBERIC term
#5775+ % operand designator A\~ O EEThT
W3 :%, %0 subproblem ¥EHTAH7 v T A
i3 term ##875<T% operand designator T3\ T
REXRPES. Ll atom *IFRTS oper-
and designator {Z>\ T Problem D% iden-
tifier L OMIESHIC L VY REZIhD. ThbDterm
#3871 % operand designator {X subproblem 1
CRWTZhBOIERTS term ¥ EHET L7 n S5
ADBDEDELTRESRS. X2 TEhDLDterm
P WICHRH T <& subproblem &332,

(b) —ETHEENRD-T, TOEETIC term
% §4;~T % operand designator 22 { G Ehit\
4, %O subproblem [3fFRIND. Tichb sub-
problem *E{ET L v/ 7 ADBRETS.
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(e) —FETHEHEIL\ B4, £D subproblem
Bz DFECIFRING.

(a) B4, FHLLEDL hic subproblem &
WTRBRDOBIEX B VIE LT, » { LT subproblem
OEIREESENTX 5. Problem 2BHRIh37c®
243, £hbo subproblem D35 b, »HETIET
~NT?D subproblem MEFFZHERINGZ ENLE
Th b (AND BEfR), flo@TikvTFhnv LoD
subproblem A3fFH X hiuEy (OR BIfR).

Problem A\ X 1 53412, Problem #fRHiC
#H 7o < DH D subproblem X b Problem 2%
#Sh, Tr77 aERTHCEMTE, ThiH
4%, Problem AR hAVBATIY, £
PO Lok 2 hiul Problem #4352 &
AST& % subproblem L, ZThiz@4 LINK-
GPROG (Generator [Z L D {fFEEE D T w /5 A
DY vV IEE) EXIGX¥, Problem fEpc MEH
BY OFTCIMEHRPE D subproblem i FhuEH
T57es5 ARMEERLZ LI b, Problem
fgprt- 0 Main Program #{ERX L, ThiHFE
T %. KT Problem %R % 7o iz ik Licl)
AT B 7y subproblem Z%fj53 % Problem @
% HIET 5. E5i12% D subproblem > term
@ operand T XTITDOWT, HBU Memory * Hi#
THER X WBRERARS, X hisThiizo
FETHDY, BIRIhDLONDBHLE, D ope-
rand % pseudo operand TERM TE&#1x, %D
operand |25 T % 7 » /5 4% Learning Body &
WG+ 5. ohdt 1.5 TiiX% Interpreter B &M%
3<% state iiii 45, ZoX L TBEZA
F= DB DOEPAHED subproblem # Unknown Pro-
blem k£, Fhx Analyzer 23 L, 5 oH
FL, TOMPOIHIZ Advice EFRT 5.

1.4 Advice

Advice |2 Problem *F#H- S 21 SLE+ 5t
H{THIIBVA, FAFFCEORATO B-3HEEA
BT WAL -3 OTIRERY . bhb
hOEBROTWOFE T3, B-HEBIBHERSO
ZEBETEL LHEZOND, £ T Trainer 3%
THZELTH S 108EHED data location =% 2 Kl
BHHax AR, ¥ Problem fho 4 atom iZEH 5 IE
{Z data location 1, 2, «---+ XIL X%, Advice %
20 58T 5. £~ Man ¥, Trainer 2,
Advice * LT, Problem DIEL\W 7 v 73 APME

HEBAEZC w27 ARERIEERL 123

REh, ETIhictELLLZCBLRBERD,
data location DAL RT goal (GOAL) #4552
5, EBIL, ELWIrs 5 AL7 FUARKITHEE
TE57ars aMEREh, BEFXhi- &Ll E
CELR AR D data location ORAES 7T sub-
goal (SUBG) #5252 &4 T%%. subgoal # &
X BB EEEEY B 5 70HDL0TH 5T,
ZTLHLBETIRL. T D X 5 7 Advice DFR
C, Problem D& tichH w5 s —BHICRE
TEBH1-DIZIY, EPIC# data location it AR B
ERR L HEE I e b, 22 TRED
B 5 BEEROEFER L LT, REOFHR
PERABTA. T TER 2,3,5,7,11,13,17, 19,
23, 29 OFEHBOEMMESY, FhFh data location
1,2, e , 10 CAhSB A, 4, Problem rho
atom {ZXI5+ % data location iZi¥, Advice iIZ X
b hbStoREx Ahsz Ly TE% (SET).
& 1.

Problem

MOVE (ADD(AB, CDE), ANS)

XU TIL, fod 2k X 5 s Advice 52 5.

GOAL (ANS=3.146 AND AB=1.414

AND CDE=1.732)
SUBG (AB=3.146 OR CDE=3.146
OR ANS=3.146)

(&) A AND B it A & B »RAMRIEEIhT L b
Zr®FT. AORB 2 A H50i12 B OWTrsME
Thkihillebienwz v T,

il 2.

Problem

MOVE (DIV (A, B), C)

R LT, 7 X iEko X 5/ Advice 5% 5.

SET (A=2.449048, B=1.414)

GOAL (C=1.732 AND A=2.449048

AND B=1.414)

1.5 Learning Body

H-#HE¥D 7TfHo&H45 =2~ F (CAD, CSB, ADD,
SUB, MUL, DIV, STR), & %\ i1 Interpreter {=
IVFREhIC <7 vy, DEDOBDRVHDDHE
BRICRITS “state” r&hieTz EinT 56T,
7w 77 AOFEDMBL, TOTr s 7 ATHICT
Bz hb D state DHEBFRTI (54 =2 — FD state i
DWTREDT F U ARG FER) BT 2 ¥ EORME
ERBZEMNTESD. £ T Learning Body (3K D
4R OTTID AL~ bAMBLTET S,
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(1) REBHEBTY] (State transition matrix,
STM LEgETHC LT 3)

@1y Grg et an by

(Zf.’.,.‘f?? .............. .“_%?._.‘12..) bi= S

nt Gnz """ @nn by a;3>0

= = State D#EK A n L L state S; 25 state
Sy ~DOWBHERY piy=ay/b; L35, ¥l, kO
HBTFIOBERE B L MELT 2O T,
EOFLAR ay(®) LETNRELDTD .

(2) PHREERE~ 7 » L (Initial state finding
vector, ISFV tBRiE+2Z &izT5)
(@01, oz, -+ » @ons bo)
bo= 1i;.laoi; >0
initial state-%o state X b 7w 77 ADIER LA
#% state-# stateS; & T HFER; poi=aoi/bo

(3) REERBHRE~ 2 b4 (Final state finding
vector, FSFV (BEET5Z &1235)
(@17, oy, oo » @uss by)
b,=§la,,, a57>0
final state-% state T/ w75 ADER X KRT
4% state-% state S; LT BHR; pjr=asr/by

(4) &4 =—F - BHxHETF) (Operation code
address corresponding matrix, QACM k#g:ZE3
BT ki)

1 Crz vt Cim dy m
C2y C2p *"°°** Com d dt=jzl(-‘il
ciy>0
it Crp e Cim dy if

T2 L, Likén4 =2 — FoBE, m X data location
DR EFEHLT.

Z D X 5 /s Learning Body %3254, ¥8
T5%5Z :DT&% Unknown Problem ¥, ZDOFE%
LisB T w7 st 5 state DRIz, AT
state 22 EHIB LAV DIRBEI RS, L
LEBIFFCERL, BERWAHIBEL S BRIEGT
IV EELMEYFEIRTL, EWIiHtrE 3
ki, TOBAEMIZENTES,

b b} May 1967
1.6 Generator
nRIE~27 P (Pry Py oo (i 0spi=1,
Bo=D pipnrE, HB A0Sr<D RREL
t—-1 t
gﬂpi §’<i§)Pi’ 5o=0 ( 1)

(1:1’ 2, reeere ) n)

OREFXEHRT D t kRDIUE, p DREIITHBG
LCtHBBERBIRTHZ EANTE S, Generatorid
DL 5 IoBRERIC L7ch »C, Learning Body ©
HEI OO LoD HEHEBO T v 77 2% {ERTS
ZENTED.

¥4, ISFV, FSFV 0 #BROMIETT, Th
Zh initial state, final state * ¥, &kic STM
DOEBEFOMEIZIL UT initial state »:5 final state
¥ C state DHBFRIIZRFE LD, TOMcHf =
— Fo state #EIRLICHA, 0 state iTxILT
7 Fv A% OACM I hPET51R(FLmk, final
state [CEE LI L E T v ST ADEREKT T 5.
ZD X312l T Generator iZX h{ERE iz w2
5 A% Generated Program »4£ff 5.

1.7 Trainer

Trainer (3% Main Program % ET7T+5.
Main Program #Z{% Generated Program ~®
Y VI WABLTOLE>ETRTWDDT, BRI,
Generated Program NEFIhbZ sizdid. &
iz Main Program MEfTIhictho% data loca-
tion OREY, TTELLR T3 Advice tlk
# L, goal ALER X T 5h (success), subgoal
MEREh TV %h (subsuccess), WP b ERX
HT e (failure) HET 5.

= DFER success DEAIZIL, Generated Prog-
ram Df: X o7 state OB, KLU HA I~
oD state 17 F VRO, OTXTZ20TEOH
BHER, »25VIIEHERY BT 58N 5.

subsuccess D4, Generated Program D7 &
o 7c state DHEBTRTIZOWT, LOHEBHERY L
W, @4 a2— Fo state &7 F UV RADOKILRTNTIZD
WL, TOXMICHERY T 5.

¥ #- failure DHAE1CIY, Generated Program o
12 & 7o state DB TR T2OWT, TOHBHER
T 5.

ISFV, FSFV Z{X, success ® %\ X subsuccess
DB EHNOBERT5.

Learning Body »3%:H 3 28R OFMIL 2. TH
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B35,

Trainer (3% = ® X 5 7z Learning Body O##H
B TI8 o T, HU Generator io{bH & B25,
#HT success “Th-T, % Generated Program
DI E 21T RTD state DRTYT > COHEBRER
&, initial state I ONC final state 23FIE R FER
EOB, BIY, TRNTOGSH 2~ Fo state L7 F
VADREDOMICHERORE, sftic+54 Lisi8e
121, Unknown Problem D%E—In52T Li-&
A7e L, Analyzer ioftH4 87,

1.8 Analyzer

Analyzer {3 Unknown Problem UP %, Memo-
ry POV EDODHEH My D22~ v LHEL, Xt
BT 20 L20 term 23488 THiE (HED term
operator 23— L7c\ A, WH D operator 3—33
%7, £81 operand 3% 2 operand %3tz —FL
RoHE), UP, My %0 term % thLhi+
5. bLELhLA UP 203D, 5k M; D2
E=vBEDHDOTHHTL, UP LfOEH L OH#
T8, 25 Thhd, UP & M; ofET+3
term (3% 54k D operator D j operand (=1
BHDHNL2) KKl T Bb, UP & My Dot &~
vEDILEIS L, M35 operand %, pseudo
operand TERM TEMZ LD THS, 7 LT,
UP & Mi D22 — OBES LS LT
oMb, KT, ZhbDg—~VioEH DL RD
5. TDI»iZ Generator & Trainer iZ & h 228
Lic UP 0%k b7 ers5ad M OEETTH
57w 75 a% UP & M; 022 — V0B RS
DOXMEMEFEERL THIEEL, W7 /7 4TI
FET DM L Th DSOSt 2. Lo
HiREDH, Analyzer |Tko 3 EEA Memory iz
BHT 5.

1. sz —~vil; UP & M; O % — vEoLERS
FEFEH; UP & My ©F w735 a035FHS
2. REx—~vil; UP 022 —~vifdhn, M; D21
—VEEHEL TW B
EHE; UP oS wrs Lthd, My o7Fw s
A LHREL TV BB
3. R —Vif; My Dz —~vEohT, UP o2
E—VEEHEL O BES
EHHT; My DS w25 anhC, UP 07 r s
T AEMELTH AR
Memory o KOEH & 3 UM A AR otn

PTREAENIC e 2 AR ERIR AL 125

Unknown Problem 12 L Tix, Fh#*-t&— v
L, FBLAET m2 5 A EHRE T 1 EFRA(E
b, Memory ZGHT 5.

2. 2R AR

Z T Tik Learning Body &0 F T2 T~
5. L»L, STM & OACM, ISFV L FSFV 1%
hEhBEUOFEH AL L - T 50T, OACM &
FSFV 0 HOFHMIMEOME LEET 5. LUTo
FCIRTi2, Generated Program 0E X% L, ¥ 0D
Yotc state DHEBFT%, S¢,— Sip— - —Si;
tELTC izt 5,

2.1 State transition matrix O

Generated program % success, % %\ (3 subs-
uccess THHLX, ROX5REBYBIS.

eyt — Begrg,,tbeyoks

=1,2, e ,L—1D)
by, — bu-*—b;i'ks
(2)
L, ks>0
ZOFEREHBHREROLEL L TRS L
1/(A+ks)=a LB 2L (3)
(Puttq —_— G’Ptttg.ﬁr(l"a) (4)
beig — apyyy (G=1, 2, s n¥tin)
(G=1,2, e ,L-1

Elesh. Zhix state ROHEBHESRIZ linear oper-
ator MEA IR E&RT.

—BENCV T, BRAECZ R BLDIEATS
operator & L THAE X L DM, EHOMEY X <
SEUL, D oPAENAR THD L5 A bT
i X 5 7c linear operator ¥R L=, HEHiE (4)
DL PR EST (2) DE5LEDIE, BED
IREEROE L bS5 R5 X 5 linear operator
OIFAKEY TE D RFEL LV EN»LTH 5.
HERLIRIY £ % n RTHE< 7 v PORD S boy 3.0
=1) OFERH % ELX 5 fobd linear operator
& LT MOSTELLER @ o#tstny2Bmmitis Liosn
W, DEOFAIT V5 Z Lis$5,

T=al+(1—a)A (5)
oL, 05a<1
I; (n, n) 177
Ay Aypeeeees A
A=(..‘i.f? ............. ??.) 0SHs1
An Ap--eoe An i Ae=
=1
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o T%PiI(EAT5E,

TP=aP+(1—a)2 (6)
A=Ay, g, »re s An)

ThHoHnb, ZORBREMF

pi—api+(1—ada; (7

(i=1,2, - , n)

EWI3ERETA, ¥LTZP o NEEYELL
AT,

T¥P=a¥P+(1—a")2 (8)

ThH D06, 0<a<ll OFE, N1KRELL22oh
TVP X 2 Z#ET 5. Thebdh TVP 0 i 4L 2
EET 5.

(7) & (4) Btz b, ()i
Generated Program D7c & » 7o+ RTORFOHER
FERIZ, ZTOfli%x 1i-#ifX€% operator Z{EAL
TWBZ ERAD,

%¥7:, Generated Program »: failure T 5% &
XL, DE¥OIINFEHEYBILS.
@pytgn > Grgtgny—beyk
ey e et o
BT apg0p.,—be kS0 DL X
Beityes =~ Brytgars Dey— bey o
722U, 0<ky<1 (i=1,2, -, L—1)
(9) %HBHROBELL L TEbT &
(Pmm—’ﬁpuu,l+(1~ﬁ) an
begg— Bpeyy  (G=1,2, e s n3Eie)
b= a2
(i=1,2, - ,L—1)

THHME, ik bh linear operator HMEAIN D
Ziieieh, LaL QDXEBETZ linear operator
i1, (12) 225 >1 otzsd (4) OBFERD (5)
D a DEERBR LV DT, BRY, Flbxes
linear operator * LTt +4TH%. T T(0)
DX FEFYAEL W20 TH 5.

Generated Program 7% success (subsuccess) T
BB EE, Thiosts state OHEBRIIPIT,
state S; 75 #EL7c state ~DHEB L &P, stateS;
bbb BIAFCHER LT state S ILED (DR
R pp £T%) HBRI S kBB LTHDE
FThi¥, cOX5¥FEBRALEDZ LitkD, T5&
EFE DR (Generator RV DD T rS T LY
fERT 5 2 L x 1EDORT ET5) Ot pa—1
LB ENKRDESIT LTSRS, &2 TEEK

Ju) i May 1967

7 state &i%, state DOIFEBRFITIZL D state 5
ATHWTHEATW L Th, TOMETEHT RS 7
A BT LIERIC RS TEEDB D 2o\ state DT
Ex\S,

GER) failure @+ T DFE X, ky HERD LS
IS EREAE R TV 5 DT, success
(subsuccess) DHFEOEF I LERT L LT
&%, XZTLUTOIHTIE success (subsuccess)
DEEDH (4) ODHOFEEEII D LTS,

XC, Sjp iZEELY state %L GEHVHET
%, £ D Problem {2 L T—EMCRE D LR
Bighs, £ T—RC Sjp DT, O &0 state
Sa MBMD y @D state S, (i=1, 2, oot ,7) D
MBI FINIBEEELD, r=1 OHAY, su-
ccess (subsuccess) D & X M3 So— Sp, DOHEBH
fexnBbz Lz, (8 X b success(subsuccess)
DEFATIC O pav, EAT 1CH#ET D, 722
DAL, +5%HED success (subsuccess) D

1,; fas, =1 (13)
Lt TBh b, 1EO success”(subsuccess) iz

‘Og Sa"’sbl ®&§ﬁ$l‘is m;ﬁ Pab; 'C‘O%‘@J:
5 1z operator Q¢ DIEfM%* 51T

Qipas,=aipapr;+1—az a4y
L7sh, R (1—pas) T, operator @; DIFfM%
53T

Qipasr,=a&1ipas; 15)

Eied, LT (13) okdich-T, BhbHE
%2 Tn[E HD success (subsuccess) DHED, S,—
Spy DHEBHERDRRDE— AV % Via(pary) &
THhIE, KOFHMER K D aro. (7) H4EBR)
Via(par) =A—ai+ai) Vi, n-1{bass)
+(a’t—5i)vz,n—1(Pab¢) (16)
Ve, n(Pas) = A —ai)*Vy,n-1(pasy)
+{2 ai(l—a)+a?} Vs, n1(pas,)
+(a?~ai)Vs,ny(pap,) A7)
(16), (A7) T n— o0 EFIUX
Vi,0(Pavy) =Vz,00( pasy) (18)
OEFEXE5. MRTEFELANTILIKRDE—~ 2V
FE2RDE— AV IE—FTHAME, K1, 012
BOTOLABERRFO2HESHTHY, HlitkiTs
BETLIRDE—2A Y FTHBD, (7) pp. 15~15 BH)
Ploz kb, S.— Sy, OHEBERL, +57%
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@D success (subsuccess) DHEITIT Vy,00 (Pasy)
OERTICEETHE Ehbh b, —F, tokd
(13) DOBEFEAMI IR TV Bhb, state Sg 1B
ZH55rEOEBDOS L, ToWThhr—o0HEB
BRILT ICEET 52 Licihed. COERT, S
—So, 12 Sju FOEBOV L ODHB TR o
b, +4%&%E0 success (subsuccess) & ts+4
EHEORTORIE, S LLTEDEBIBLDD
state OHBRTID 5 LOV 0oL TH¥ETICE
B (pix—1) TEREAShZ Litksd,

/“[nﬂf& ny
Nl TINS /)

RFA=2 ks TOWTIRKRD IS CER L, »
% Unknown Problem =33 % success (subsu-
ccess) @ Generated Program OB/NDOE X% Ly
Lthnit, Lp22 okt ¥, L=ZL, © success (sub-
success) ® Generated Program MD7i:- Y »7- state
OHEBD S 5, #1 (Ln—1)/(L—1) D% DA success
(subsuccess) iZHFELTW5, £ZT (4) Xb

oy Ln—1
=ks 71 19

0<ks'<1
LB ENEIZLND, LU Ly XRATH 3
e, BhoE2 TS, L=1 LA >T Ln
=1 0k XTSI STM 25T 2 BB\,
Qa9 & (3) kv
*Z:%%iEW a=1- Zﬁl
Lith, ks’ IFBORIDOENLTIE, KEVWER
<, FfoMEBK/s state ~OHEBE AL T v ST A%YE
FHLTLES C &R SBIIIPIVERV, T
ZERERIC Y > THEMD LRI, Unknown Prob-
lem 73 MINUS (TERM) o#& (Ln=3, state ®
R =8) 0EBOERMELE 2RRT.

ks= 20

RT A

=0 -T AN & ]
AV~ T ¥ 7

bl Xz T 127
I C & W P~ A ¥

12, TOMMSKEGT LAFEEEER EIZ& o5,
Te 7 ANRWEBETIE, FEEEONILOEYK

LT HERCEDOT, —BINIT TSI IVER
BATZ ENEE L,
2.2 Initial finding vector O

BEZIER X t- success (subsuccess) @ Gen-
erated Program ® 5 5 0B/NOEXDOLDE, L
Wik B0, ThibhEVEXD success (subsu-
ccess) @ Generated Program ML xhi- L 20
ARDOWT, RO XD B RBTIRS.

dot, — 1, @ogy _"{ﬁi a _Ptjtj.,)
=1 - @1
bo— 1+ 22 jl;ll (l—puz],l)

ZOFER, initial state & Sp;, X3 HHERIT
i—1
Pou:i’oc,-.(l—,ﬂct_,u)=Pot,;Il‘(1—Putj..)

L i-1
Por,=1/1+ i; }31 (=peges,)
(22)
L5,

U &oD success (subsuccess) D u 7' 5 Akt
BT 5 state DRBFRFDS b, BFCEHOE,
Spp L3 EOFO—ROEBRIITH B2 L, su-
ccess (subsuccess) DT, S;,(i=1,2, - , L)
D3 BLWThBED S5 mfiST A2 #ETL L
BRETHD, TETIX, Sy & Sy LEETHHER
& Sep, Sy LHEETOHWROKIT A—pryey)
THHEEELTCD, ZDLS REERXEDE Eio
Y, Sty S, DHEBHERSAE (BB, S, %
Sj k&ﬁ?éﬁ*ﬂ‘ﬁd" L, LiAsT St;.1 % Sj
LHEET SRR TH LB,

COL)EFARAR LB itk b, ISFV 0%
BHNET L LIKDE S LTEHIRS.

— % by BFFITNET 07T AOEINEBET GERD  ®iho X 5 2 S EEDORT OHICIT pjx —
1 &7250:6, Si,(s) %
%ZE MINUS (TERM) DRBEF S; LEEETHRERLSML 0
- —_— S Do N
. 1 N } N—z—o E N ‘/_ Z (N{—-N)' 2% 20 T / E‘=% 220 By kn—@ﬁ)&?%. ftﬁb%y D
—_— ] S e Ll S t=t REETIL initial state &L
0.8 0.8 95 189 2.24 9/20 __
0.4 , 08 | 1087 | 188 2.4 | s T S5, HBVITHEBRTIS/
0.2 0.95 1192 ’ 180 2.7 0/20 FICE ¥ higy state D&M
0.1 0.975 | 1401 155 2.9 | 0/20 e L
T HiXhi3%. initial state &

Ni; Bi@AHORRCEVCTFERTETCK T » 7/ 5 2% FRLAER BRTEK

Ti; HiEAEORRCHWTERRT ¥ CREL KM

LT Sy B hicB4il,
PR BIZ pos=l i Bhb

Ei; #iHBOFRESVTFEFLILT 87 7 ARG TR T2 M7 state DN

(i:l. 2, rreees . 20)

ISFV o%EF 1355715, S5
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LAdo state % initial state iZ BT Th ,BE Doy
OEIIEICF 2 525, % Generated Program
ZED, poy=0 bich ENnbAHETHE @2)kb
Dryey=1 THBHER, Sip,— S (8:55) VL
ERVEDHFHETHELITRB., FOLEIX Sy, &
Sey %M & 7c B h 5, initial state X UCETRE
% state DEXREAEL, TAUATE D 3Tk LD
VEDRITD (poy RECECH I @ LES).
ChxiRviE% T & initial state 2B FhiB 5 state
ORI ERR AT 5%, state DEIHBTH 205
% initial state 230 LOWREINDIREDZ &%
M5, GEBI# D)

2.3 ¥PAROILY

Learning Body ©$ %IRfEic#s\ T, Generator
2% success (subsuccess) O v 7' 7 AXERTHHE
E, poue X—BERATHELONS.

Dsuc=(pos+ ?_.:kpoihij“))ﬁjk Dir

+ + 3 poihis®
sléﬂ(!’o/ ;L.bot 1)

*Dinbrropry  (23)
722 L, (UToFRCOWTL 8) 2R)
hiy®>; state Sy 5 state Sy HEFEHZ &KL,
state S; I—EL E#B T R
bij; state Sy 2 HEDT state S; ITHEB T HHR
Hy=(h*)=(Ny—DNiqg,™
Bi=(:))=N;-R; N,=I-Qn™!
Qs HEBHEETI P=(pp) XY k17, RFIOR
SFBNIe (n—1, n—1) 75, =n; state ©

BE
Nigy; N ORARGDHZ LIS (-1, n—1)
ST
Ry; Po sk b jBGH R (n—1) RTTHE~
7 b

I; (n—1, n—1) B{If75

FTTREHA LI pra 755 N ISFV, FSFV 02%F
OEGREL v, THEBEOATORITIL, psue— 1
LB LXHonTHAS. ThHiZ OACM DILER
HLERBALNE, UERREEBREOE LD E
LTRDOZ ENELS.

DX REEBEEYEDZ LT LD, THEHE
DRTOEITIL, &30 &>D Unknown Problem
DELILD v r S 2 RERTIZEL, BLEhH
Unknown Problem D& /57 mws5405 50
BOREDOLDTH B LIRS, EFEBED

# 4L =
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NI RA—FEBFUTBELS LY, ¥FEEEORY
T\ C, TOMRY, +4 1L1IzFS3 52 2T

3. £ B @

binary operator, MOVE, ADD, SUB &, unary
operator, MINUS, PLUS %% X#2ERO—fF)
T, BRI b B THI 65 53T, Th b D operator
TROXFEFIRDHIENTEL., TOH B-5HEE
12 ZMBHEDD operator iZBIL T, HiLRED
b, &R D X5 Iz Problem (P 1)

MOVE (SUB(ADD(SUB(MINUS(ADD(ABCD,
PLUS(EFG))), SUB(MINUS(H 1), H2)), 1]),
ADD(KLM, N)), ANSWER)

#BRT5L, BIHOX (P) o7 w7 A
¥, #2.58 GRAARBERSED L) T, HETS
(BRT3). LZAHKRMD operator DIV #&{s

MPROG
CAD N
ADD KLM
STR  WORK1
CSB H1
SUB H2
STR  WORK?2
CAD EFG
ADD ABCD

STR  WORK3
CSB WORK 3
SUB WORK2
ADD 1)

SUB WORK 1
STR ANSWER
HALT

(&) WORK;: (i=1,2,3) BfEEZHYRT
# 1K Problem (P1) #2RL-LE0OHTE

Problem (P2)
MOVE(SUB(ADD(SUB(MINUS(DIV(ABCD,
EFG)), SUB(MINUS(H 1), (H2)), IJ), ADD
(KLM, N)), ANSWER)
BERTLHE,E2RD X5 T L, DIV ioxi4
% Advice B RLTC—HIED, DX iZHKHMD ope-
rator DIV #2%3E-4%7-% D Problem (P3) *Ad-
vice LT
MOVE (DIV(A, B), C)
SET (A #512449048, B #511414)
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MPROG GOAL (C #511732. A #512449048.
CAD N B#511414)
ADD KLM -
STR WORK 1
CSB H1 YEIRD L ihE 2 b Lf24 8T
SUB  H2 BHET 5. ORIBIC I THDT

F 410 operator DIV # & ¢r Problem
(P2 #52THOAEHEROILE.

HALT
UNKNOWN
DIV (ABCD, EFG)
DIV(ATOM, ATOM)
ADVICE
MOVE (DIV (A, B), C)

41D operator DIV (ATOM,
ATOM) #%%¥ET5%»0 Pro-
blem (P3) * 452 5%.

MPROG
LINK GPROG
STR C
HALT

UNKNOWN
DIV(A, B)
DIV(ATOM, ATOM)

ADVICE

SET (A #512449048, B #511414)
GOAL (C #511732. A $512449048. | (P3) o 7-%» ® Advice ¥ &
25,

(P3) wxd2I5%.

#511414)
¥

} H224BTFEEEXRETT5.
LEARNED
MOVE(SUB(ADD(SUB(MINUS(DIV(ABCD, EFG)), SUB
(MINUS(H 1), H2)), IJ), ADD(KLM, N)), ANSWER)
#E% (P2) 2 ABcERT 5.
MPROG

CAD N
ADD KLM
STR WORK 1

CSB H1

SUB H2

f’;’f\% XVBO(%{Z #waswc (P2) ofenr/ns7
DIV EFG AEEBIT 5.

STR WORK 3

CSB WORK 3

SUB WORK 2

ADD IJ

SUB WORK 1
STR ANSWER

HALT
# 2K Problem (P2) izf5¥h’%kHD operator % H
28T (P2 o7/e /7 2% B3 CoOBBLLONT

Problem (P2) #ER+5% L#I2.58 T
REL TS5 a0 EBHR5,

t 3 ®

T HELR, FRhbhbhofE
LIz AT 2L, 247 —%{FD
HT Y ATFADVDEDTHD ERILTE
Ly TEL, TOVATFAIZLD, B-
HE 42 Problem ¢ syntax iZXE3
% H-5tEEOEETEBE IS sem-
antics #FHTHZ Licleh,—@EDOD
HEAASEELE L, —foD syntax
directed compiler® =75 T 5%,

ZORLTOERE L h—BEy AT
PET o, ¥FTEERRL
<, 1.5 zfhic X 52, time depen-
dent ¥ EMFHLICLA X 5 W EEA
bhinFhiXeb s, ¥ b—i
DEFETIY, B 5D state S; D, BT
%Yo state i, time (£ O state S; 2%
HBRTIhou { ohd state Sg D>
bLoMEBRICEbhicbon) ¥ERL
THDT—EMCRESNE DML TD
%. T ff, Problem DR, ZhicH
7¢5 Advice OREL, ¥ 7 Analyzer
DB Y, AT AA—L L DI
WEET AT FR2 LS L ORENRES
RTWL X5 THE. Ebizhixbhic
HFEOMELFERT S A\THREYERL
VAR DI, H-EREEAHE- X E
EBOBRFAVLETD D,
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