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Abstract: This paper describes an associative memory mechanism of Pro5Lang, a target lan-
guage for program synthesis for artificial general intelligence. This language has the features of
logic programming languages and machine languages. The associative memory stores only proven
propositions that are obtained in the process of proof search. This proposed mechanism is also a
hypothetical computational model that clearly explains one of the major roles of episodic memory
in the brain. We preliminarily examined the expressive power of ProSLang and its suitability as a
target language for synthesis by writing several test programs.
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BEN, REKIZ TE x5 ICFaaL—bB3bH5] »
XN T, 2O TL—F v DH 7T a—)b g PEK
b,

4.3 FEMRECIEZ AV iHER

X 7 IXEWEEE W TH#REITS
H5,

TLE TV 2757 RIABTH S, 17213 TARNZ
FEdh] LW WEEZRTERLEEZERL TWAS, 1T
7~101E PP—>Q FQ WO NHOHERMRAIZE

FELTW3S,
T LT (V257 R 2 ERTROMHE
Pty NLTZDSRT I LARETT S,

a(0, 0, Socrates, Is, Mortal, 0)

a2z LHIT

RESTIFT7>8—-12—>13->9>100DJHTE
TS, T—ADFEHE N2,

AL DB Tl 3 R S M7 2 HAGETH 2 D %
TLEHHT L EUTDE ST %,

1. V2557235 ZiEAT 372012 X256
R TV 757 RIFH ) 20 HiE BV L
ThHb, T7)

2. T IS5 2@FANE] 726X TY 7757 R1F
Feda) | BT ERRS,. TV 7T 7RI AR
RIAAL TA S, (T8)

3. VI S7 AN DGEHTE =S, HE I 'Y
757 AN 2ol TY 2757 A58 )
DD NOME I hEEELTAS, (T9)

SEGEEREICBIT 2 ooy Trzic) oz y Mcfdz A bR
EROPIHEORMAH 25, ZOFEETIZ 0 EARTVS,

SERWNTAT 7 TR AT L 2 IR E N recall 25 fail $2 282 3
H%,
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rule(w(), w(a(R)), call(a(P))); // 3 P %iEHH

rule(w(a(P)), w(a(R)), call(a(Q))); // P DXRIE Q %ZFEHH

rule(w(a(Q)), w(a(R)), recall(e(P))); // Q DSFEFHBEA S P DREAAE A0 L 5 1 AHE
rule(w(a(Q),e®)), w(a(R)), set(a(R))); // P,Q DEERAEARSIE R KD LD

5: P,Q FR EWOHERHANZ L7eh o T R ZAtHHT 2% 70 —F > ofl, HIRIC P, Q ZAtAT 2497
N—F Y ZFOHL TS,

: k(e(Yesterday, Home, Chocolate, Exists, 0, 0)); // ZD5FzalL—1rhdHoik
: k(e(Yesterday, Home, Snack, Exists, 0, 0)); /] BEDDRF v IRHoT-
: k(e(Today, Home, Brother, NotEat, Chocolate, 0)); // Mi¥FaalL — FZ2EBXRTHRWL

: g = w(a(Today, Home, PLS, Exists, 0, 0)); /] B Ta—)L  TE xSFIZ PLS D 5
: rule(w(), g, recall(e(Yesterday, Home, PLS, Exists, 0, 0)));
: rule(w(e(Yesterday, Home, x, Exists, 0, 0)),

g, set(a(Yesterday, Home, x, Exists, 0, 0)));

: rule(w(a(Yesterday, Home, x, Exists, 0, 0)),

g, recall(e(Today, Home, Brother, NotEat, x, 0)));

: rule(w(a(Yesterday, Home, x, Exists, 0, 0), /] EDD x BHY.

e(Today, Home, Brother, NotEat, x, 0)), // B x PERTOWERWVWEBHIE,
g, set(a(Today, Home, x, Exists, 0, 0))); /!l x BDHD

6: TEY—FEE ((T1~3) Zd iz, Rifdr (BRZHDH) BH2H0E I e 29 7 —F v
(A75~8) Dfl, K5 & HEANLREEIIR L TH S, “PLS” 1T 0 LADEIZY v F T 2Rk NE -2, INF
D X" IIMTEDEL Yy FTEEHTH 3, RRITZEY — FERBENORR - JANSHE B TR T RNETH S
(Z5TRHRVEERLMEILT LDEIICRLRLKRDE) D, TITEOLDRT XD/DIT Today, Yesterday

ZfioTwa,

1: k(e(0, 0, Socrates, Is, AMan, 0)); /] V77T RIANETH 3

2: k(e(If, c(0, 0, x, Is, AMan, 0), c(0, 0, x, Is, Mortal, 0))); // ARIIFL¥

3: eifxy = e(If, c(x1,x2,x3,x4,x5,x6), c(yl,y2,y3,y4,y5,y6));

4: eifOy = e(If, c(__,__,__,__,__,_), c(yl,y2,y3,y4,y5,y6));

5: ax = a(x1,x2,x3,x4,x5,x6);

6: ay = a(yl,y2,y3,y4,y5,y6);

7: rule(w(), w(ay), recall(eifOy)); // y ZitAT 27012 x — y 2IEHE

8: rule(w(eifxy), w(ay), call(ax)); // x =y 2D y AT 372912 x ZitH
9: rule(w(ax), w(ay), recall(eifxy)); // x K5 y ZitBAT 2701 x — y 2EE
10: rule(w(ax, eifxy), w(ay), set(ay)); /] x, x >y KLy BRHID

11: ex = e(x1,x2,x3,x4,x5,x6);

12: rule(w(), w(ax), recall(ex));

13: rule(w(ex), w(ax), set(ax));

7 BWREE ((T1~2) tIHoH#EGRER (T7~10) Z2HWT V27 5571350 2HEEwRT 270 r 5
2 D,
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4. Y757 RFANM) T Ty 27572 AR
RO TY 777 RAIFH | B DILDDT,
Y7 57 ZIIFEH ) D3R D 32D & fEEmT) %,
(111 0)

4.4 HEOER * PR

ProSLang DMK 5 GO BN 2 EXIRE & L2729,
R Cib 7z K 5 72 If 2l o 7= HEamd RILATREIC 72 o
723, @REDERK - RO D KIRIHEIC 2 5, AB
FAABIZA BEWS2o00mHERX%EZ AAB W
5 1 o0 ICE RS 5 HamHAIZZ23, FRONE
% Pro5Lang DITHINL — L TIERD X HICRKHT 5,

rule(w(a(A),b(B)), g, set(a(And, c(A), c(B))));

HZAAB FAE AAB FB WS H#EERHANT
KD XHITET B,

rule(w(a(And, c(A), c(B))), g, set(a(h)));
rule(w(a(And, c(4), c(B))), g, set(a(B)));

Oz, BHELEIYY — R2EOEHRE 1D
MEICE Db, W2 1 DOEEEPEROH W
TR LT=D 32 ZICHIFHTE 3,

D
i

4.5 NOEk

BIEDE TARFETH 20, HRASHOHEANE
DEMH L IAX 2o TRIT 2 TFETH 2,
flF DFHEFENE LMD S FEEICH Y T 2 HIEIC L -
TEEMIT XN, R s LYZRZICANSLNEHD
&9 %, ProSLang DEXGHEEHINE S 72 51X, FHEEHENA
b REAE AT TRIL SR TURTR 5700, il
ADS LOSHEDHEFEE LR OIE, £ H—

L7l EWVWSMETRET I IV, GEEENE
EMETIED 20, B AME TRV EICHER
INT20,) RENE TR L2 DT -2 D
FER—Y 2 POEMNICE Z, HIZIE TS0
BRTOHD 720 2 WS HNE R > TW\W5 & = ITRH
(NP IZIEMICHZ] Lok, =—Y=x Vb
F I IEFECHZ] eI ENEEIH XNz
BrLadvordsde, 20X5RT—JzY FDIRS
%mfiﬁ?5M%%tﬁﬁw—w®—M@uT@;
12757,

rule(w(s(That01, c(Now, Here, Mother, Said, 0, 0),
c(Now, x, Scissors, Exists, 0))),
w(a(Now, PLS, Scissors, Exists, 0, 0)),
set(a(Now, x, Scissors, Exists, 0, 0)));

ST TR ™33 xicdhHd) L5077 &
WS — DO DAAIZ, ThatO1 ¥\ 3 Rk iz & 4¢
FEHWTERHELTWS, ZHUEE 0D 1oHDHM
BRSO ONHI 1 ONETHSZERL TV,
Z DITEINL— N2 Now, Mother, Exists ¥ W\ o 725

TR EBREEICT 2720120F, TEEDOH D ZS5LEVEE-
2mE I Lol Za—I%y RT3 IER SN
B HIWAA RN AN THER T RETH 5 5,

BOMEDIAENTVWEH, Zho bEREH > THR
fbgtu, TEL—LONHAEEIKRESEE S, LK
DO NAEDENMTEIL— L OHARDEIZE D,
Fk& R EFEEINEIHTZ 2725 9,

ZOMHHAE TEEEZEET 2238V 0S5 2
WV SEWEHT 3 1o082%252 5%, Z2OT—
PV Mo TEEOHMLIX, FORDZ -V
Y MEHEOHMIZIGL T, & DFEENF N LB
HEDME U 2 Heamii Az @ U, i zam@E it L.,
ZOFERZTE L. HNOEBIEI TSR TH S,

DFED, Y=Y MIMNFEEZHNERDOERY L
THEHMMCHERT 2 22 1ck b, HIERDOFEIZ
RUCDH 2000 LIV WD, LB E I Ko TITEIL —
VDB E XD [4] 7=, T R¥FEDRITIE,
R TR DR 21T WHEEE - SFEMMITE 5 X5
W25 Z e DT 5,

A, RS R P, MEOEMRE S
FAEAEAMEICTBIL L TRHAT 22T, H50%
S anHfR - FEERETH T IR Kb E BT & 5 5 EERHER
RIFE I TIRA S XDk B,

DLEWCIRART X 51235 & SREHME D 7= DB ESL
TIETTIRESTWS, [TEIL— L2 BHENICERST
37D b DOVT NS (7], BEDELERD LILR
T AT, BEBEEEUTEIL—NLOEEBEIRT
XHLEZTEBD., SHBFET - EEZED TV,

5 1IELWESHIIEDZERNGEDE
ol

IELWFR AR T8 —v) OEFERNZ [4) T
AR X DITZ 2P, 1IE LWE S E 25|
THAEFEATER Y, BRI recall
MR EFFOITENIL— L TITHhILE DT, HARMIIIH
BEENC XD, 8 - o HER e B 3 2 17EL— i
FITEN KB, LrL, MR =V IZHRN LD
T, 2 WL BRVWI RS, Bl T752AD
HHEIEX PLS TH2 ] LWLWORMRI/IZ VX 7TV RAD
HHEIE ARV TH B & (75 A0EHER Y F VT
H5) OMAIIREFELLYYFT5DT, BE- A
DERNNIZALT= 00 THUI SR — > % W TITH)
eI R EME 5 % 2 & TlifEDREEKT [2] 24T
52 DRETH % LRRTE 5, ZOMEDBIRE
D12& LT, Dyna-2 7—F7 27 F v [10] BF0 & 5
—REXEV REAT S Z & TITENMHERE B ORE %
LIP3 HENEZ oIS, R LEROERH - T,
RE =TIV ERNRERRIZ I S
T8V — )L rule(s,g,recall(p)) Z—KiX EVIZANT,
ZOfifEZFE T 5, 5 FTHUX, HE - AR Z A
23— T EOTEIL— L Ofii{E T35 DT
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& - 7-HEROFEREE S T35, ZO7 4T 7DE
2 BIEMERRIXIEROBETH 5,

6 FEERZE

BRA BREIBAFE [11] IO ZEBMOEREE FHIH T %
T =% 77 F ¥ HREREIAR t BE 2R T
METIHRENTERTH D, THCHEIWLBEET
NOBRERSRALN TV [12], — A DIFFEHER
(7] T AGI OB O 7€ Z W) AN B2
%5t L TH D, BRA BRENBHFE & 32 BRI D
3 elEbhd,

HLEE 7 — %7 7 F v IIET Y — Fidl e Bl
Bt r o b DhH 5, DQN [13] @ replay buffer 1
FEY TNV DOMHBEZ S T experience replay 1T
S5ZeRHNELT, T—Y =Y bORBERLET 5,
Dyna-2 [10] O —fX €V IZF KR 7 — 1 DD
TEMMERI R GRS 2 0T — ikl B 1)
2 TENEERS R % 228 3 2 kfii X Y LAEDET
FHT 2, DR ARTREI Y — FidEL
. HEIHEET 2 HROAENCRER S, BHEOK
HX 1223 Be3. 2hoINToOHEZRLLT
WAAREMER D 5 2 EZ T\ b,

7a 7S AERDFATHRIEZZ 0, BIZIZLTO
DD B,

DNC [14] iF=a2—F1 %y bV =27 TTELEFERE
BT, EARRLIRIC T BRRE 2 1 o T2 AMEE X £ Y 248D,
Bl DB 3B FEB Lo TT eI LG8/
21195, 7075 NIty NI —7 DEADERHIT 5,

DreamCoder [15] ¥, Lisp, LOGO, ¥J#{ER| % %
TRAIR Y. AEE 2RO LFEIHOSEEZ AR L
35, BVETEEZHWT, B ks 7 nr o L%
FKHRIT2AREELERDOLSIEICERT 2872812 T
K3 5,

LEAPS [16] (& 71 25 2 % @60 72 22N b A
ATERRT 2 Z e THIRNREREITI AT LTDH
3o BGEMREFEIIHEMTHD, XY OHAFED
MR- 700,

AlphaCode [17] (ZHEMBIEREAN 2 I5H LT, KFET
Ep 0B T 0 7T L OB SRR E 23 7
07 LEERT B AT LTHS, C++, Python 7%
D70ty FOEEEEHNRL T 50, BRAT
BERDNRIFL 71 75 MRES N TV S 729,
X DEMIZ T TS ADOEBITIGHTZ 201305 5
TIERW,

7T FH

a5 3 EqE ProSLang O'E S VECEEIC
DWTiARTz, ProsLang &, W AGI 7 —F7 7 F %
DHFREAMID 1 D2 LTI ADKGET - FHERED TV
57005 AEMS AT LADERMNREETH S, =
DFEREZAEH DR ¥ v 5 BORFEN I BeE 2 &
ThEEHE Y LoD, B oY — FRdlEICE T
SHAZ L ¥ MIZ LU THEF Sz, ProSLang DIEHR
WD F/NEAE "D« ¥ 2T 20 XRDTER
ZEAHOTMNCEREZR D0, 7 — X MEED
FELIC W, RREBEEIED ISR D b VwoTe, B
WMREFEL LTHERMEER R >TW3,

ProSLang ® 7R b & A4 T2 EEL, W DDDT R
NTu s LA EFTHONTH AL TASZET, b
BHEINT O RA 7 2R AR EiEL LTS
REBNERBZSITHE I R L, /2. &
BRI AR EZHEH S IT LT,

RET 23N E SRR RO O Bia €
TILOEERBEMTD H 5, EERCTHRAEATRELBE 4 72
FTEDIDETINTITZ S L Bb 2 0% OBEHIRF
KOFETH %,

FERINMCIE = —2 = ¥ b2 E S HE ORR0EE « f5
fift7s &2 CCHIER (Fi 2HIAIERS X 05 SRR
FHERMNES T RATAICT2 2 2HBELTY
LM, FDEDICRIRNEILIZELEZW, HEED
BVWHED 1D —Y Y S LOXEFERBL 2
HEFEFOWBOERDH D, BEMR 2D TV 5,

A

AWFFEIX JSPS R E JP18K11488, JP18K 18117 @
BiE =137 D T3,

BE 3k
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