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ash 1= HA A P

o a: D — D7} A% (continuous) 501 D7} 9] 9] F&

A%t 24 A7 (least upper bound)©]

AW (U-complete), ZZ2 o} A4 & y=
vyi=UWzx|axC i}

o y:D— D7} A % (continuous) TH4=o] 1L D7} Qoo Ry

gl Aol W57 (greatest lower bound)©]

A O H(M-complete), ZZ2oF AE & a+=

ar=M{z|zC~vyz}.
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aaxp = Ma,b).{asa,apb)

o A+ BE A+ BE 29715

aarp = Ar.aax if x € A, apr o.w.

apnp=Af.apo foyy
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24— X o|m 2B<=7Y o],

0 2MXB—= X xY 7}%

a = AX.(a1{al(a,b) € X}, as{b|(a,b) € X})
0 24%B = A Y 7}5 (A C A)

a=AX{a— axS|{a,b) € X, S = {b|{(a,b) € X}}
0 2P = X xV 7%
a=AX.(ai1{ala € X,a € A}, ax{blb € X,b € B})

02A—>2B*:>X—>f/7]~‘o:

a=Af.azo foy

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 9



ofu] 57+

feA—B
2 gor o 37
Yi o . Y8 A
A—=A B——=82B
aA ap
9] g4

A9} B $101 A Ao oful g4

S
2 4oshe “HAY (AT Arhz fA5E) Py

f=apofoya

o]t}

Prof. Kwangkeun Yi

SNU 4541.664A Program Analysis Spring 2005 Note 9



e — z | ete | -e

[e] € A=2%
[e] € A

2] o u| X% (denotational semantics) 2~EFY 2

[2]1 = {2} Tl = ofz

[ertes] = [er]+]e2] [er+eo] = [er]+[e2]
[-e] = —le [-e] = —le
a+b = {x+y|x€a,yecb} atb = 7
~a = {-x|z€ad} ~a = 7
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ArAIAH L = E-] o} %(operationa/ semantics) HFA]

o=

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

[e] € 259, S=Ep
[e] = faXT{efu{t—e"|teT Nt=---—¢€ AN —€'}
where T1 E Ty iff Vi1 € T1.3tg € Totg =t1 — - --

o [e]] B9 2:
[e] € S* §=2Bw

le] = fixAt{e}U(t — X)
where X ={"|t=---—E N e€E N e — €'}

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 9



] € (8, S==2
R S

le] = ﬁx)\f.oz;g{e} U (t—é)

where t = - - -

€1 — €]

€1+6é — e +é
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e — -+ | ifeee

[if e1 e es] = if [ea] [ea] [es]

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

J (
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o A9 Ao ShA AelH 971w se B (L ok 4
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o] A9 ol F Aol A HH Ui,
n] gk A oo {83514 29!

if [er] [e2] [es] = {2 € [e2] | 0# n € [es]}
- U {z€es] |0¢€[e]}
if lea] [e2] [es] = 7

ule) A#A o] CPO AS} A7} Lo thall A 28 9o

 (semi-lattices),

{0 C

Vz,y € Aa(rUay) = a(z) U, a(y)

JBE fE LT AT 5 A%

Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2005 Note 9



e — --- | readin

[readin] = read
[readin] = read
read = 7
read =T
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