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T AAFRIELE, RO LICEN D, BEFO RN L LW AR AT AT D—2 D
RERRELTHD. TLAEZTEOEHEZERAL L2 AT LTI T D ZEE LT, K< IR Thiu
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x5, PlZE, x)(QAy.yy) Qz.2) EWVWITERGEZ HLNTZRE, 1 AT v 7O_X—ZKICE Y Ay.yy) Qz.z) &
Ax.x)((Az.2) (Az.2)) D 2 DOEICFEFIARETH LM, ZNHIIWVTNEAzz)(Az.z) &V )[R CHEICENT D =
LWTED., ZOMEREF¥v—F - oo —LREIN, TAFR—FZHEOH R LEERMEEOOLESTH
5. Fry—F oo —HiEblbE 1936 EICF v —F v —Ilk o TGEEHENEMWETHHN, VU TF
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T FCERTREZR HIE N 1T MT IZfHARE. 2 2C, MT 194X M I T ZHE2EALTE N5 T A
FHTH 5.
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RO VAT MISHARFRETH 5 L HfF SN 5.

(% 3 ZE] e 7 2 XFEDBBRO—2IZ, BV — ANT— RS EMEEND b OREETDH. NU— RIiT
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n, BV — e NTU— FEOIERIFE RN K 2 LR REN TS, TORTHRICERICHIZEN TONTWED
1%, TAX I 2 —3E LTINS HMGBFLOFEAY 2T L L, HLABOHES XT AL OISR THD. T4
H a—HEEAWEZAY) — « NT— RS OIEED—>2 & LT, Hl2IXT7 2 ¥ FEICK v v F Ao —HE &N
ZATHONDFEAETALEZ LI 2L — M TEDLVIHIBRBVAOENTND. v v F A —E30E, RO
SAMAATE T L WO BIX 2T 5 TH Y, NJ OIFFNMEN TIIER TERNLEDTHS.
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TREREWZS.
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Lambda—-calculi are formal systems which formalize the behavior of the lambda—notation. This thesis
studies certain properties of some lambda-calculi and the relation, called the Curry-Howard
correspondence, between lambda—calculi and formal proof systems. Chapter 1 studies some known results
of lambda—calculi, proof theory and the Curry—Howard correspondence. Chapter 2 and chapter 3 consist of
the following contents:

[Chapter 2] The lambda-beta—calculus is the most basic lambda—calculus. In general, a lambda—term
includes plural subterms which are reducible. However, if M is reduced to both N; and N,, then both of
them can be reduced to a lambda—term R. This property, called the Church—Rosser property, was first proved
by Church and Rosser in 1936, but their original proof is very difficult and other proofs have been given
by many researchers. One of the most well-known proof was given by Takahashi in 1989. In her proof, the
notions of “parallel reduction” and “Takahashi-translation” play an important role.

This chapter gives a simplified proof of the Church-Rosser property of the lambda-beta calculus. In
our proof, we use Takahashi-translation but do not use the parallel reduction. The following three
properties are key properties of our proof (we write a lambda—term obtained from M by applying
Takahashi—translation as MT ):

1. FEach lambda—term M can be reduced to MT.
2. For each lambda—terms M,N, if N is obtained from M by one-step reduction, then NT can be
obtained from MT by many-step reduction.
3. For each lambda—terms M,N, if N is obtained from M by one-step reduction, then MT can be
obtained from N by many—step reduction.
Furthermore, by generalizing the above proof, we give a proof method for the Church—Rosser theorem which
can be applied to abstract term rewriting systems.

[Chapter 3] There exists a close connection, called the Curry-Howard correspondence, between proof theory
and lambda—calculus. Howard’ s original work discovered that the behavior of the typed lambda-beta-
calculus can be simulated with an appropriate proof reduction on Gentzen’ s proof system NJ for
intuitionistic logic.

This chapter gives a new proof system called the intuitionistic lambda-rho—calculus for intuitionistic
logic, and show that, by giving an appropriate proof reduction on the proof system, intuitionistic
lambda—rho—calculus can simulate the behavior of the catch—throw operator. Furthermore, this chapter shows
that our system satisfies the strong normalization property, that is, there are no infinite sequences
of proof reductions.
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