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Q OF&+4>(abstraction) «:D — D

o}

A~

A 8+ (concretization) v : D — D
A 9g ue o
o ZQ3lH oty BT IS HALE:

-

ap, 7ﬁ
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a,vE &olE 2k

S
A={Ll}
A={1,+-,0T}
A {L,p,n, T}

A=7U{L T}

A={1YU{{a,b)|a<b, a,beZU{co,—o0}}
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vi=U{z|axC g}

@ v:D — D7} A< (continuous) B0l 1 D7} Yolo] B& 3te] Hof
W 5=7 (greatest lower bound)©] 9) 2 ™ (M-complete), ZZ o} & a+

ax=M{z|zC~yz}.
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)
M= fo ol

vi=U{z|axC g}

ZEol AAZN? ax L i & zLyiolth ()€ . (¢)9 4+
o 27 ¢ Cri 2 42 Aelol €5 thAl 28« C Ufa|aa C 2},

o & Fotd, AL ol2R, az CW{aa|aaCd}oll

Z22 A C 2o]BE az C 2.

: D — D7} 94 (continuous) B4=0] 3 D7} 9ol BB 33te] Hrj

(greatest lower bound)©] 9) 2 ™ (M-complete), ZZ o} & a+

2 o 10
(24

A
oY

ax=M{z|zC~yz}.
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aaxp = Ma,b).(aaa, apb)

e A+ BE A+ B=& Q%75

aarp = Av.aaz if x € A, apr o.w.

e A>BE A Bz 297}

ofr

asp=Afapofoy,
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aaxp = Ma,b).(aaa, apb)

A+ BE A+ B2 297%

aarp = Av.aaz if x € A, apr o.w.

A— BE A Bz 297}

ofr

asp=Afapofoy,

Sl 2ol 44 2T 2o} e

Yas = M50 foasolth AL 99l fob foll sl A

apo foy, C fetal 312k &(iff), & B2 BZ,
ygoapofoyi Eysofolth &, id CyzoapolBg,
foviCrgof &, foysoaaEygofoaa &, idEy 0aa0i
fE @2 BE, fLa, ofoaa.
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QA%X o)1 23%1? ol

0 2B X xV 75
a =X {a1{al{a,b) € X}, az{b|{a,b) € X})

0 2B = A -V 715 (A C A)
a=2XA{a— a2S|{a,b) € X,S = {b|{(a,b) € X}}
0 248 = X x YV 7}%
a=AX(a1{ala € X,a € A}, aa{blb € X,b € B})

024 L 2B—X YV 7}

a=Af.azo foy
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olmZ7t A%} B Yol B A o m

fGA—>B
£ 2009 0|37
YA ~ B A
A=—/=A & B+—=B
@A ap

oMol Bz B4

B
g Aot “HAY (HAEEE JYE FAE) IS

o|Tt}. 9 HMA7? F A E How At}
@ aofC foa A7)?
® W aofL goaol® fLC g
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e — z | ete | -e

le] € A=29%

[e] € A

ZF=2] o] u| 3% (denotational semantics) 2~EFL &

[zl = {2} [-] = ofz}

[ertes] = [er]+]e2] [er+eo] = [er]+[e2]
[-e] = —le] [-e] = ~le]
atb = {z+y|lzecaycb} atb = 7
~a = {-x|z€d} ~a = 7
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ArATAH L = E-] o) %(operationa/ semantics) HF A

o=

/
€1 — € e—¢é
e1+ex — el + e zte — z+e!
e—¢é
-e — —€ 21429 — 21 + 29
-z — —z
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o [e]e] A9 1

[e] € 259, S=Ep

fadT{e}u{t =" |teT Nt=---—¢ Ne — €'}
where T1 E Ty iff Vi1 € T1.3tg € Totg =t1 — - --

o [e]&] A9 2:
[e] € S* §=28w

le] = fixAt{e}U(t — X)
where X ={e"|t=---—>E Ne eE N —€}

[e]
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€1 — €}

€1+6é — e +é

éE—e
-6 — —¢!
-z — —Z

Prof. Kwangkeun Yi

] € (8, S==2
S

le] = ﬁac)\f.oz:g{e} U (t—é)

wheret=---— &, N &, — €&

e — ¢

Z+é — Z+e!

ZAl+ZAQ — ZAl—T-ZAQ
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e — -+ | ifeee

[if e1 eaes] = if [er] [ea] [es]

[if e1 e2 es] = if [ex] [ea] [es]

J (
(o,
ok
Y

Ve.a([e]) gA[[é]} EE e olokrg
Ve.[e] C ~[e]
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kg 7k Aol A Lol F747) &

L e A9 o) thshA s Q7R SHE F (R oFs)A

=)
2. Lol Al gole) = Qoo thalA Aol glrka,
omn

18422 R ol &851A 29l

if [ea] [e2] [es] = {z € [e2] [0#n € [ea]}
U {z€es] |0¢€[e]}

if [er] [ea] [es] = 7

u}<) A<—A o] CPO A} A7} Lo thslilA 28 9o

H (semi- Iattlces)
Vz,y € Aa(rUay) = a(z) Uj a(y)

= o] & 2~ o)
o|BE if & L 7N AT = A%
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e — --- | readin

[readin] = read
[readin] = read
read = 7
read =T
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A*:fl

~
«—
«—
>

B —=

gl 1

C ==

Q> &

|

o] a1 ©=Z(monotonic)Ql Y u|&+E f.9,f, 97+

aBofgfoogA o] acogLC goap

A~

aco(gof)E(gof)oaa.
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