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In order to verify the safety of software, the concept of Logical Framework
is proposed. A logical framework can be used to internally realize formal systems and prove their
properties in a rigorous manner. In contrast to the fact that most logical frameworks are based on
type theory, we realized our logical framework based on class theory.

We proposed the new class theory in this research. The class theory is more flexible than type
theories and enjoys the property that it can deal with the class of all classes in a consistent way.
Due to this property, our logical framework can refer to the framework itself and can analyze its
structure by itself. We analyzed the mechanism of variable binding in the lambda calculus, and could

show the equivalence of lambda-calculus and combinatory logic.




1. fFZERMR S H O &
(1) V7 v 27 OLEEEBRIET 272008 & U T, %0 FE2 AV TRANEZROME DR &S
WRGEE 2 AW 72 IR TIT R D SRR TH 20V - 7L — 07— 27 GREE) MRS hTETY
7 RN RAERTH B IO S IV IEHEEO VAN - TV =LY — 7 LTRRTBEI L&D, VT b
Tz TIZRD SN AR EMIZGERL, XNV T N = TRTOMRRENRET B Z & B EEICKREET
BT ENHBELRD. IHICRYAN - TV =AU — 7 &K LICEET L2 e A TENL, 205 DR -
MRGE D BRI IZ IEHE BN e L 2 0, V7 b = 7 O SEH, ZETOEEEDNE £ 5 2 LS 7z,
(2) ZDZenS, VI M2 TOREEERFIT 5720121, O BANGKR (ZZTETer I IV I 53E,
BLXOVY 7M7) 2 EHCERTE2000TH) - 7L =AU =2 OEGHNE BLXO, @ YA -
TV =0T =7 FIZid I N MR IE L W Y S D & B - IERAICME T 2EM ok e vwo 7z,
MR R E2 5252 WEBETH L. S5, NTDHRWY 7 Mo T2RELHFETE7-0121F, 2o
DHERMEEEZ L D ZALY 7 MY o TR 2 EB 5 2 <‘:733‘é|5”%"6’%%’6§)5. TITHERIAREE, Y
T hY o THRAKRDIELEZOV AN - TL—LT =2 D ETHMT 5720101, VI bz 7THEEIT
32, V7 l\‘?:c?@’lﬁz%i%uﬂxt?ét&)@@ ELEOEE 2562 tﬂ%&a@f%%%b%é WV
NThd. ULEOHMDEBRDZH I, RO Z R L&D BRBIEL TOIEHOMHEZ TR L T 551HA
CEmELEEA L, aamﬁﬂﬁmn VIV T V—=LT = EGT EMBENRD 57z,

2. FFZEDHI

(1) WED A > X —F v b JFHRBEOBFN Y K, TS HERIEE Y UToF Ao RO X
D, YT N7 OLEMBZRY VI N7 ORBIIRTAIEREIETETEE>TWS. LAL, EREOY
7Y THRBIZEWTIE, VT MY o TR FNNCHEEY AT A2 AR LR TNERS nwir e Z4
MO TADLIEERT, EB, NTEREAEZY 7 b = 70 EERE R CHA I, ERAREENREE LTV
YVIREANY

(2) RIFEIE, ZOERITIGEA D728, NT DRV T b 27 2 BET 272007 7 AMERICED < BRI
Brbz, IOICENEHAVT (—PIZX2HOIELZHT) BAMHM (Natural Framework) & Xidh 2 v
T AU 2T EMFBERES OV T MY o THGEERE & FIRICIRM T 5 0 A7 AR GHER LICHEBT S Z L 2 HIN
U7

3. Wh3ED Sk
(1) JEARELGRATZE. AMTETHETEVATLARAR L RV ERRL RV 2V AT LHS TR, #ETE,
SIZHCHRAREIZ AR D L DI T 272D BRETH B0 7 A M, HRARE KO X X Z2H%EFz L
THER AT o 72, RMETIREL 2 7 A8, BBFOU I hL - TV —L T =27 DL BNZOREL
LTWBRHBERDF R AR RE, I 510k V)ﬁﬁ&%ﬁiﬁ@@%&k H OHEBR AT REVE S ) RUFER 12 A W
WEERF DL DIZEREF T A I 2ER 2. IZIRDZ L IZEBH LU TS Z2ED 7. BEERIZBE W T, —HH
MAFEEEI NG &, FTORMHBTI—YMN *ﬁb<$§§@f%éﬁ”i FOHMTHINIAF—IIHTIIESD
DIZPREIND. ZD720D, A—FRARMIIFLWEZ HRICEHT L2 LIETET, BFORMEMAESZ L
TARERBETERHT A 2k, 2a—VFIZ X2 HEEEDOHBEIZRW. 2R L7 7 A TIE, 22— ¥
FELOWNRDI 2%, DI 7 ADMEDNHRTRE HE| »oEE, 2 —VHIDPHETE AL R
Bz enTE:.
(2) VAT LFEHE, AR AT LAEEDZOICHWESFEE LT, BRABMERSHEAS2HWE TET
HBEOT, MEDHPETIEIDFEDERE LTV, BETRHIOFEELZHAVWTHARM Y AT LD0EEL2T-



7=. FEEEIZH - > Tl Scheme DIUEHZRD V& DTH S Racket &I\ 7=,

4. TR

(1) A RZBOBRDOIA. X ZZEBUZB S 5 BRI R B 217732 5 72, I RNTIZBEIZIRA < Hws T
W5 A RBEROMEE, HInIIERZL, TEARHI ZOEKREZ EMHIZKMRT 2B THALL 2. RIFETIL,
SHRET 50 7 AMMOFEEZHNT, A XL 2R O DR ERRZ LT 5 HikE L 5720,
DR, A RER OB %, WAF O RGHRERICHNNT 2 Z N TELZ LS5 BB TERMLTE 2 HIETH
U7 ZOFEOEL T &, NHEEZHER T 5720, Bl A FHEPHRMET 1 FHEREICZI0NEZEH
UTAREBOWRZEBML, ZOEKRIZEL T, SRMEREERE DI NS HEZIEHT 5 Z LA T
&7z

(2) Z2RAE AR RO T — ZHEEICET 2078, TR T LICET BN T AR EROFRE, 2L ( [TRT
D~ZDWT] ) 2RI RE Vo 2R 2/ D 720121, BEREOH 2HEE R L U Tz 1174
ISMENDHD. UL, 2O LD WHEEIC U T, FARIBINEIC X BEHFEIEIFEL S BVWZ &P s T
Wb, ZDD, BRHEEERFH DT — AMEICET A2 MEZHT 272008k %E, 7 7 AMERD LG S5
U, BV L OFEIMEIZ#EA U7z, Z ORI, RIFFEAREE DA B U TIHRFEFR 217> TV
%I a2 Y~V RFED Helmut Schwichtenberg % & OHFMIEIZ L 25D TH 5.

(3) AR oy x—&GH L DRBRIZOWT. AR Iy ex— KGO ;& RBIICHERL, 2
NoSMENRBIZFEBTH B Z & % residual DHEHEHAVTRLU .



53

2020
3-23
DOI
Sato Yuhi Kameyama Yukiyoshi Watanabe Takahisa -
Module generation without regret 2020
Proceedings of the 2020 ACM SIGPLAN Workshop on Partial Evaluation and Program Manipulation 1-13
(PEPM "20)
DOI
10.1145/3372884.3373160
Kawata Akira lgarashi Atsushi -
A Dependently Typed Multi-stage Calculus 2019
Asian Symposium on Programming Languages and Systems (APLAS2019) 53 72
DOI
10.1007/978-3-030-34175-6_4
Taro Sekiyama, Atsushi lgarashi LNCS 11423
Handling Polymorphic Algebraic Effects 2019
Proceedings of European Symposium on Programming (ESOP 2019) 1-28

DOl
10.1007/978-3-030-17184-1_13




Junpei Oishi and Yukiyoshi Kameyama

Staging with control: type-safe multi-stage programming with control 2017
Proceedings of the 16th {ACM} {SIGPLAN} International Conference on Generative Programming: 29--40
Concepts and Experiences (GPCE 2017)

DOl
10.1145/3136040.3136049
Takahisa Watanabe and Yukiyoshi Kameyama
Program generation for ML modules (short paper) 2018
Proceedings of the ACM SIGPLAN Workshop on Partial Evaluation and Program 60-66
Manipulation (PEPM®08)

DOl
10.1145/3162072
Hirofumi Nakamura, Kensuke Kojima, Kohei Suenaga, Atsushi lgarashi
A Nonstandard Functional Programming Language 2017
Proceedings of 15th Asian Symposium on Programming Languages and Systems (APLAS 2017) 514-533

DOl
10.1007/978-3-319-71237-6_25

8 1 5

Satoru Kawahara, Yukiyoshi Kameyama

One-shot Algebraic Effects as Coroutines

The 21st International Symposium on Trends in Functional

2020




Akira Kawata, Atsushi lgarashi

A Dependently Typed Multi-Stage Calculus

Asian Symposium on Programming Languages and Systems (APLAS2019)

2019

22 (PPL2020)

2020

Masahiko Sato

Reflections on the eta-rule of the lambda-calculus

Oberseminar, Ludwig Maximillian University of Munich

2019

Taro Sekiyama, Atsushi lgarashi

Handling Polymorphic Algebraic Effects

European Symposium on Programming (ESOP2019)

2019




Yukiyoshi Kameyama

A Lightweight Approach to Module Generation

IFIP Working Group 2.11, 18th meeting (Kyoto, Jpaan)

2018

Masahiko Sato

A common notation system for both lambda calculus and combinatory logic

Oberseminar Mathematische Logik, (LMU Munich, Mathematisces Institut)

2017

Masahiko Sato

A common notation system for the lambda calculus and combinatory logic

Second Workshop on Mathematical Logic and its Applications

2018

(Sakurai Takafumi)

(60183373) (12501)




(Kameyama Yukiyoshi)

(10195000) (12102)
(lgarashi Atsushi)
(40323456) (14301)




