2.8 B ERN —
z:a—a,y:(a—sa)= Az fIu:vz)(yz):v— B

()| 'r:a—a*
)"y : (@ —a)—= B

...
(M 1Az BAu:v.2)(yz) iy — B
appl HFf#
(a) | z:a—a*
(b) |]*y: (@ — a)— B*
(ML) || Az:BAu:vy.z:7
(m2) || yx:7y
(n) [1(Az:BAu:y.2)(y )y — B
RS St
(a) | "r:a—a”
(b) I1"y:(a—a)—p

[ "z:6"

L fuy”

I Auz:iy =B
(M) || Az:BAu:v.z:8—(y—p)
m2)|| yz:p
(n) 11(Az: BAu:v.2)(yz) 1y — B
AT AR B — B ks 1 AL o
B2 (\z: Bu:v.2)(y z)
i beta-reduction FEFEA] 1S :
(Au:7.(y z))
BRI v — B> AT B4R Hi 3R B () B BLAIRHTR] o
2.9 % term JAX —
a € T = as2 T i inhabitant (JFR)
type s #E#H 7% 1\ (proposition)
term A 58 1| A F IH
Fa A — M term - /2
7" A—>B—> A
RO AL - BEEHE - T AY RN abst IR o



|z : A*

| 1"y : B

[|z: A

| \y.x: B— A

Ar. yx: A—-B— A
PAT-interpretation

« proposition as types fin e B2 5l

« proof as terms #EHHE] term

2.10 \ ) —f1HE

dom ~ %5 (projection) ~ CK_E N X (subcontext)

EFR

L. E R T =z :0q,..,2,: 0, = ETXHERIK(domain)/& (z,, z,, ..., 2,,)

2. HTARE S8 - By —20 AT C T BV 2THR B

3. IVJ2T E N XA permutation(HF4) » EHTHVBEESHIRTA » B ZITFA °

4. HTE LB OREHES  TES LN (projection) » BT | @2 » H/E
dom(T") = dom(T") N &.

TEH 2.10.3 H HEEATE

I'HL:o= FV(L)C dom(D)

o B 8 x /£ L BB > BIfET Az : oldlE S o

(AT BN AL A AR

Lemma 2.10.5

1. thinning(JB1L): ST/FIT" 2WEl CT'MNETFY " I'FM:0=>T"FM: 0o

2. condensing(JB4E): T M :0 =T FV(M)F M : 0. BEEAILIERz : 0> HREx TEM
B R > FTACRERHELEA M AR E &

3. Permutation(PE%): T + M : o H TV /2T permutation » HIT" 2 R » iR F M : 0. 15
context FEEBE P Ao BHHETHAE /) (BABUE & TLAHMENL)

—fE AN ATLUINIR junk BE8LE RS0 TR FEEATHERE V) (derivibility) ©

junk EETR M A H AV (typing FUBREAEGHE)

Lemma 2.10.7 - Generation Lemma

L.Trz:0=>z:0€T

2. ifTFM N :7,thenJo, st. THFM:0 —-7andT'F N : o

3. TFX:oM:p=drst.lz:c-M:TAp=0c—>T7

Lemma 2.10.8 subterm Lemma



£ M 2 legal={Ff] M [ subterm 17, legal °

ifAry, oy s.t. Ty - M : oy H L 2 M subterm=- I, 0, s.t. Ty - L : 0,
E—H LR F > —ff term 22 A — 1 type » tLHLE :
'FM:ocANTFM:7T=>~vy=17

PRI LAy 4 FORAYBIBL term AR

1. well-typeness

? - term: ?

la. type assignment

context - term : ?

2. type checking

context : term: type

3. term finding

context -7 : type

DUL 4 ¥ 2 decidible (RAIPRERT) e

Sec.2.11 BR&YEL \ —

Ch1.6 A beta-reduction (BEF&£Y) YA :

1a) x[x:=N]=N

1b) y[x:=N]=y (if x#y)

2) (P Q)[x:=N]=(P[x:=N])(Q[x:=N])

3) (\y.P)[x:=N]=(\z.PY~*[x:=N])# Az.PY~*72 Ay.P [ variation > H. z¢FV(N)
75 7RI RS - AT DAIRAFMAE 3)ek %

3)(Ay : 0.P)[x:=N]=(\z : 0.PY¥7*[x:=N]) & Az : 0.PY"*8\y : 0.P alpha variant » H{i/&
z ¢ FV(N)

Lemma 2.11.1 44 Lemma

B, 20,1 FM:7THI'F N : 0

HIT",T” + M[z:= N]: T

Def 5£7% One-step reduction— for Ay

1. (Basis) g

(Ax :0.M)N ? M|z := N]

(compatibility) FLE K 1.8.1 °

Theorem 2.11.3

Church-Rosser Theorem ( Theorem 1.9.8)7F A —tLa%37 o
Corollary fff 2.11.4

A M = NHIBL s.t.M 2 LEN 2L



Lemma 2.11.5 Subject Reduction:
I'HL:pHL L' AL :p

beta EF&YANEE typability FIEBIHI o
Reduction J& —H/EFH] calculation e
z:a—ay:(a—>a)> bR uiyyx:y—p
EATTHH R % finite (AFRAY) |

Theorem 2.11.6

strong normalization theorem (Termination theorem)
A E15H) M JZ strongly normalizing (3IERALHY) o
strong normalizing {R#6 4 5. A 4 e

KX —HIBENAIR - ARARENHIER ZA G A IRLILAER A - AR IR R AT
ATREEARAA (SRR ARRA) ARERHIAR -

2.12 53

untyped lambda 75 ARG E 2K

« %A HIRACA (self-application)

- {R7FH beta-normal forms

« TNEFTA legal lambda term #5/A E&Y

2.13 &

positive points of untyped lambda calculation )& ZI|f§ B A fl| lambda 5 system)\ — K55 > A
REETESFT A TR - ARE(ERBFRIE UL -

« call-by-value

(Az : 0. M)NJEKHE N FOA

+ call-by-name

Az : o. M)NEHR N KA M AHIEE x (M[z = N])
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