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Logics

o THRBMAVEIER CRI™ R

» “BR” (valid) —AIEREM (truth-preserving)

» F2TV1BE (formal language) RY{EHA
e IBFHR BE, WE, 118, 1BAF

o« FARE/WNA/FIR

s FARIERR/ES/ES

s TARITE/A1T/RERFM
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g \
) q

e JOI%ERR
Pl (m
eta theorem) H
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Equality

A BEMERIT SR A T RAVAR A 8l &
» JLMBIF

e 1=17 1+42=37 1=37

e (fun x=x) = (fun y=vy)?
e (fun x=x+x) = (fun x=sleep(1l);x+x)?

e {(a,b,c)|a’+b’ =) =¢?

A-AA




2R

s FTEANENERRTMNE

 |dentity, syntactic equality

* Definitional equivalence by applying conversion rules
 Normalization
* Functional extensionality

* |somorphism, bisimulation, congruence, ...
o BUATRBOFIITI: HR

- ITEA: B2SAHE

=45 (abstraction level)

L -
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Datatypes

. BUBRIAA
o« ARRERE (introduction forms) HUERZUE (elimination forms) AYEZAIRME
» HARMETMETXYFEFRE (MEMGERNESIHE)

- BUBHNEMRIA: thE—FMFTFIIENX
o REMMAE: BRML (bisimulation)

bin
e BB commuting diagrams; universal properties | |

« E/1BMIA: isomorphic (up to canonical transformation)

 fl: Church encoding s
 Pair, Boolean, Nat, List

* Translation between (canonical) Church numeral and “real” numeral

e Weak bisimulation relation



2R

. IZRFEFERILHIF (abstraction boundary)
s HMRERITE (layering)
e Church encoding

e Catamorphisms (structural recursion)

e Turing-completeness of pure lambda calculus



AL

Induction

» WFFN, BEFVTN, S

« BEIFY (induction on well-founded sets)

* no infinite decreasing chain
o —HAYANRIE

 smallest fixed-point

Au:
7N J/—

N (co-induction)

o 37N [RFEIE RAIGRIE
e RIFAWN: KIFKFAIEIEIFER




2R

« ITEFNERINKRIRELZR (algorithmic nature of intuitionistic proofs)
s XBTEMICIE vs 2R 1
* Proof normalization (cut-elimination) vs evaluation

* Type derivation vs proof derivation

 Term vs proof
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* Church encoding

 Representing data values and operations using pure functions

* Bin2Nat

e Different models of natural numbers

 Representation relation
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. (BESIE) TERBIMNN S

s EHEMRMTA

* (Type Theory and Formal Proof)
* More lambda calculus

» {Structure and Interpretation of Computer Programs)
e Data abstraction and modularity

» {Computation, Proof, Machine))

 Computation and proofs



B {th o] Zn7?

WOLEIF )25 3T 2 Ie S BRI B HIEEIX !



