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s BRIRFAEEY)MA EE L bool Halt(p)
* PAKFEIRFF

* SREFRIBEIESF
void Evil() {

if ('Halt(Evil)) return;
else while(1);
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* Halt(Evil) IR EMEZIT A"
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void Evil() {
if ('Halt(Evil)) return;

else while(1);
}
void Evil() {
[a] £ ZE return;
a4 £ while(1);
}

- EBX: ‘EEE/REAET AIFHMEMRE, EFEYTMN ‘BEE”
M ‘EAE FEEREAFRIZE—FHIT,
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« BEEFNAAALABESRS &
void Evil() {
while (Halt(Evil));

}
- ZESET A FHFIBTRRIRSG, —BMRATHE

qu:
void Evil() {
AR—IR:
[0 Z zE goto FE3k—)K;
[@] A ZE return;
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x*=-100;
y+=1;

while(y < z) {
X *=-100;
y+=1;

N xAA, yYAE, zH1
ad: xN%R, YAIE, zH1
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E exit } Y
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Entry

x*=-100

y+=1

y<z

x*=-100

y+=1

exit
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x*=-100;
y+=1;

while(y < z) {
x *=-100;
y+=1;
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x*=-100;
y+=1;

while(y < z) {
x *=-100;
y+=1;

17

Tl




a2 = 0y 4

55

x*=-100;
y+=1;

while(y < z) {
x *=-100;
y+=1;
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N < X
in

N < X
I

N < X
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a2 = 0y 4

55

x*=-100;
y+=1;

while(y < z) {
x *=-100;
y+=1;
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2S = {(sx, 8y, 52)|sx: 5y, 5, € (I, 12, B, 3%, T}
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ZEE R T EMGE?
s EPHR2HEFMNTH, Az
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o ZEERUELZ IE(Terminating) 15 ?
- BERLEATHRE, 26— EfRE
IR?
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o KIE+& =S (Convergence)
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(Liveness Analysis)

« SERRTE: ATERFHNE
ZIBAISHET R, NERAESH
TRIREEVRNEERE:
AT H IR S BOEE L AR

AR E

* BHUITHIYIIXGES N AR

=7
« FE/\1THIYFIZAE?

c SEERRE ST REIFFAER

RERVEER R B
* may

var X,Y,z;
X = input;
while (x>1) {
Y =X/2;
if (y>3) x = x-y;
z =Xx-4;
if (z>0) x = x/2;
z=12-1;
}
10. output x;
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{} var X,Y,Z

!

70 AR IATIEG

17, WmTHEZ
E%ﬁ%J:EI’J NG
=

X = input p—p

= ' -
EniT-E2xEE
1{X} {X} {X’y}
x>1 —- v = x/2 |— Y>3 — X = X-Yy
2.{x}
X[ 22 xa |a—
{X;Z} zf:) —- x = x/2
zZ = z-1 |-————————
{x,z}
P output x {X}
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X = input p—p

!

{} var X,VY,Z

!

K AR 7VA
i{%?ﬂﬁﬁﬁ%%

v ual ()
x>1 —- v = x/2 |— Y>3 — X = X-Yy
A
X[ 22 xa |a—
{XIZ} z>0 — = = x/2
I (x,2)
z = z-1 |G———
{x,z}
P output x {X}
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* ¥ItR1E: DATAy = {3
. GEEEBERERC f,(L) = (L\KILL,) U GEN,
* GEN, = vars(v)

{x} v=x=exp;
 KILL,=<{x} v:=intx;

{3 otherwise

« XLIBEMEET, = UwEsucc(v) DATA,,

* ZREFEBHEL, —fv(MEET)
* MRENERNERERZETEL, WiERAEREFMzEENZ
E RV INE

- MERBEMNERNELZERL, NIEFEL.
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FHE—TZTHGSN), HRESE—1TKE, N
PR, FEEEY Y,z € SEHET
B 51

« EEHidempotence: x Mx = x

o M commutativity: x My =y Nx

o ZE& Massociativity: (xMy)Nz=xN(ynz)
B ARATET, x0T =
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wEFEE—1_mT4AS ), EFSE—15%4AE, C
%-A*XT‘SJ;EI’] "Ik ER, AEBENTM
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c HRM: Va€eS:aCa

* BB Vx,y,ZES:xEYyAyEz=>xEz

s ENFRME: xEyAyEx=x=Yy
SEREMEXT — MRF LR

- xCyHHNIGx Ny =x

A\
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Monotone (Increasing) Function

* BE—MRFRERGS,E), M—PEXES LRY
RES NERIFERE, SHNIXNEEa b € SHE
*at b= f(a)E f(D)
- AR BAARFTFAE f(a)
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s HRAMZ/HREWBNFER, 2EEFERITE
/\GEN KILL, ERELf(S) = (S — KILL)uGEijﬁlﬂ
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NIRRT SEINE L

DATAgptry = 1
Vv € (V —entry): DATA, « T
ToVisit « V — entry //0] LL#t i succ(entry) i ?
While(ToVisit.size > O) {
v « ToVisit{EFE 4 =
ToVisit-=v
MEET, «MNyepred(v) DATA,,
[f(DATAy # f,(MEET,)) ToVisit U= succ(v)
DATA, « f,(MEET,)

}
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1. a=100;

2. if(..)

3. a =200;

4 b =a;

5. return a;

* EITE2HN RafI EEREL
* EITEIBHN {RafI EERES

. L???JZLE’JHﬂlseaE’JEEEB, bRy EE 24

« BITESHNRapIEERZL, 3, bHIEEES
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expression) 1

c SFEEFHENNEP, WEMAOZIpR B R,
%E%ij %IE%XB@% S éf%iex_pw%i g
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1. a=c+(b+10);

2. if(..)

3. c=a+10;

4. return a;

* LIBITE RN AsRIEEb+10. c+(b+10)
* 21T RN A HERIATEb+10. c+(b+10)
* 31T RN IEF HZRIATLEb+10. a+10

* MBITERAIEF HERIEHZEb+10
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* Lecture Notes on Static Analysis
* https://cs.au.dk/~amoeller/spa/

40


https://cs.au.dk/~amoeller/spa/

