EFEDOELHR

R LR B TR S —

2007 FN=HA




JA553249

=:zh
=Q:I=

D ERREC

s EREDERZT. VAT ILDLOLGEKRGEA

SEICL DR DBIEE £LS5EF B3
BOLE R 2 i

2 o7,

AR AN
L7

o REDWITTUTDEIEIDDHENDHSD

TNENIZ,

Eq\ ;}%)JJ

-5

4

RHRINELD,



3DMDAE

 2{ERY 5 % (operational method):
—- TAJSLERERITT HSHENLTHEH (abstract
machine) A AT ) A ZBEICEET 5,
o NS % (axiomatic method)
- RS LDXEHEZTND—EHELTELREBARE
EF&EJT D, C.A.R.Hoaret®R.FloydhIZL &3,
« R RHIA % (denotational method)

— —D2NTATFLIZI-VLT, TNDEKRYT SHFH
EHEW(e.9. BB ZERNEIES TATILEKREE
DHFHIRMREDERNBENICERSNGTNIE
TFBTELN,

T




BRAERIE R

« WRELGDHEFTEMETOUSLERITS
B-ROEEZHAEE —)DE5EZ45770—F

« BREMICIXZDTFE-FZZAHTN—FHL, 58
= AJ.McCarthy A LISPDinterpreter (f2FR25)
ZLISPTEEiRL TLVS, (Scheme Int. in Scheme)

— CODIFEh., ‘60RIH, V—RAOA—F TLHEIEXEBHRAK
(abstract tree(HER K)EHBFFEENT-) D LS5EED

R -ERIT 58 EEET S, Vienna Method
ELVSEDOMNRIBENT=,

o EREEOEXEITEVERMEFMIZEERTES,

— BRBEEZSFEIT. BN TOT S LED T
RIEAESEBAL I o= A8 BB D K5I
G.Plotkin " REBARD L SLHERICRKRIBL T, HH
BLPTLEoT=,

- RRETRIDHIRT,. SRORERICEOTIXEF,




WMREXIZLD7IA—F

7 77A0)$C*€¢$%1‘E5C’C§IE

T AEEEET
ﬂﬁﬂﬁt?‘;éo

FEXTREINT=-TOJ S LEZHEIR-E

RIDETNIRENE

TDERZELIRIT H=HIZ,

1. %M%%zé(

%*ﬁj{' c‘:éj |:|7 7A§nJL

HENSFNEETT S, )
2. 70595 L%5Z% (e.g., Scheme Int. in Scheme)

3. o




HREX

ESRRDEBXNERZTHRMLZLI—F
[tagl: rl, tag2: r2, ..., tagn: rn]

TRET 5.

7D77A®$ﬁiﬁ¢$ﬁ7ﬁ\m:?t,t EWmERNOV N - 31
TIOSSLARBIN TR EERELTT B,

EEDORBHARIMEMILICEKRE B DERN TE D,

R LO—FIZHLTADDIREISANE:

O. ¥IERE#: La—FDRARFZHIET S xxx-?(R)

1. HERER R #hT=(2

#La—F%E5

make-xxx(ri,rz,..., )

2. EIREH: HELI—FOERZMYHT get-tagy...)
3. EHMEHM: WMRLI—FOERZEHT S update-tags...)




Interprete”: J:é jj_if (15“) Abelson & Sussman’s Book

(define (eval exp env) explX. Scheme® =
(cond ((self-evaluating? exp) exp) A S DT —AFEK
((variable? exp) (lookup-variable-value exp env))| I8 (in Scheme)lZZ
((quoted? exp) (text-of-quotation exp)) MEINTWAERTE
((assignment? exp) (eval-assignment exp env)) | _TL\3,

((definition? exp) (eval-definition exp env))
((if? exp) (eval-if exp env))
((lambda? exp)

(make-procedure (lambda-parameters exp) (lambda-body exp) env))
((begin? exp) (eval-sequence (begin-actions exp) env))
((cond? exp) (eval (cond->if exp) env))
((application? exp)

(apply (eval (operator exp) env) (list-of-values (operands exp) env)))
(else (error "Unknown expression type -- EVAL" exp))))
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IMP — a simple imperative language

Syntactic sets
e numbers N, consisting of positive and negative integers with zero,
e truth values T = {true, false},

e locations Loc, Loc might consist of non-empty strings of letters or such strings followed digits.
Locations are often called program variables

e arithmetic expressions Aexp,
e boolean expressions Bexp,

e commands Com.

Meta-variables associated with Syntactic sets

e n,m range over numbers IN,

e X,Y range over locations Loc,

e a ranges over arithmetic expressions Aexp,
e b ranges over boolean expressions Bexp,

e c ranges over commands Com.

Inductive T

definition Sy |

of SyntaCtiC ‘ b y—true.).false |00 —.a1 | 00.<-@1..=8.) bo.A byl by bi
set IMP, the Com:

|eaSt set CIOSEd c::=skip | X :=a | co;c1 | if b then ¢g else c; | while b do ¢
under the rules.

a:=n| X |ao+a1 |as—a1 | a X ax.




IKEE o EE T (Aexp) D 514

e NMRREIEIX. BEE- AT
D IEFLTWBIEDZ &, ?’7‘&10“6 IR RE
olFEA#TRIEMN., 0 Loc—> N

sa DIRTEFF

The set of states ¥ consists of functions ¢ : Loc — N from locations to numbers.

o(X) is the value, or contents, of location X in state o

o F{MRS{% (evaluation relation)® 5E & (5)

(a,0) = n

| 9N

RifT=X a AR 0 TE

B n B"E5h5,

HEEhSHER
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Evaluation of numbers:
(n,o) = n

Thus any number is already evaluated with itself as value.
Evaluation of locations:
(X,0) — o(X)

Thus a location evaluates to its contents in a state.
Evaluation of sums:

(ag,0) = o (a1,0) =M

where n is the sum of ng and n;.
(agp + a1,0) = n sl Lol

Evaluation of subtractions:

(aO, O') — Ny (a'la J) — N1

where n is the result of subtracting n; from no.

(ag — a1,0) =1
Evaluation of products:

(ag,0) = ng  (a1,0) = My

( ) where n is the product of ng and n;.
apg X a1,0) /1N




HE S AR Bl 02 A (2 & 4 5T

(2, do) —_— 2 <3, O’o) — 3
(2 > 3 0‘0) —> 6

(2,00) — 3 (3,00) — 4 i
(2 x< 3,00) — 12 eaAi T = — = = == = EndEHINAL

consider the evaluation of ¢ = (Init + 5) + (T+9)

in state ap, where Init is a locatmn with ag(Init) = 0.

(IIlit,O'O) -0 <5a00) =9 <7: 00) — 7 (9100) -9
((Init-|-5),00> — 9 <7+9, 0‘0) — 16
((Init +5) + (7 +9),00) = 21




Boolean= (Bexp) M i{fi 7 All

(true, o) — true (bo,0) =g (b1,0) =t

(bo Aby,o) = t

(false, ) — false where t is true if ¢y = true and ¢; = true, and is false otherwise.

(ag,0) > n {(a1,0) > m

if n and m are equal (bo,0) = tg  (by,0) =2 1

(ap = a1,0) — true
(bﬂVbl,U) —t

where ¢ is true if t) = true or t; = true, and is false otherwise.

(ag,0) = n_(a1,0) = m if n and m are unequal

(a{] = al,a) — false

(ag,0) = n {(a1,0) = m

if n is less than or equal to m
(ap < a1,0) — true

m
(a0,0) = n_{a1,0) = if n is not less than or equal to m

(ap < a1,0) — false

(b,0) — true (b,o) — false

(=b,0) — false (—b, o) — true




s ADKRBIIHHRETIEZRS MBI D&,
— A mRITREZEESELIETHS,
c N cERE O TRITL. BRITHNRTLIES
RN o' &R ET BHE:

(c,o) — o

*’j

« flZIE:
(X :=5,0) = 0’

where o’ is the state o updated to have 5 in location X.
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Notation: Let o be a state. Let m € N. Let X € Loc. We write om/X] for the state
obtained from ¢ by replacing its contents in X by m, ie. define

m ifY=X,

A= 5) y4x

Now we can instead write
(X :=5,0) - off/X].
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Rules for commands

Atomic commands:

Sequencing:

Conditionals:

While-loops:

(skip,o) — o

(a,0) > m

(X :=a,0) —> olm/X]

{co,0) — " (c1,0") — o’

(co;c1,0) — o’

(b,o0) — true (co,0) — o’

(if b then co else c1,0) — o’

(b,0) — false (ci1,0) — o’

(if b then ¢ else ¢1,0) — o’

(b, o) — false

(while b do c,0) — o

(b,0) — true (c,0) — o” (while bdo c,o”) — o’

(while b do c,o0) — o’




FHERS R & 3R RE

2D R MNEHEE(:
ey~ e iff Yo,0’ €. (eg,0) 20" & (1,0} —0

f

= 78 " Let w = while true do skip. By considering the form of derivations,
A .

explain why, for any state o, there is no state o' such that (v, 0) . 0
FoR A

Let w = while b do ¢ with b € Bexp,c € Com. Then

w ~ if b then c; v else skip.
CNZREEAE & !
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