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void quicksort(int m, int n)

/* b AHb % a[m]fialn] ZRIAITCEHET */

int i, j;
int v, Xx;
if (n <= m) return;
/* RErE TG ~/
Ci=m-1; j =n; v = alnl;
while (1) {
do i = i+1; while (ali] < v);
do j = j-1; while (alj]l > v);
if (i >= j) break;
x = alil; alil = aljl; aljl = x; /* XHali]lFlaljl*/
}

| x = alil]; ali] = al[n]; aln] = x; /* ¥ralilfialn] */
/* WAL R +/

quicksort(m,j); quicksort(i+1,n);




A E BT (2)

= M hk R AL

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)
(15)

i = m-1

j =n

tl = 4x%n
v = al[t1l]
1 = i+1
t2 = 4*1
t3 = al[t2]

if t3<v goto (5)

j = 31

t4 = 4%]

t5 = a[t4]

if t&>v goto (9)

if i>=j goto (23)
t6 = 4x%1

x = al[té]

(16)
(17)
(18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27)
(28)
(29)
(30)

t7 = 4%i

t8 = 4xj

t9 = al[t8]
alt7] = t9
t10 = 4xj
alt10] = x
goto (B)

t1ll = 4x%1

x = al[tili]
t12 = 4*3]
t13 = 4*n
t14 = a[t13]
alt12] = t14
t15 = 4x*n

altlb] = x
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i m-1

j n

tl = 4*n
v = a[tl]

i +1
| £2 = 4*1
t3 = a[t2]
\ka if t3<v goto B,
- m._T__
T T
j = 3-1
td = 4%
t5 = a[td]

if t5>v goto B

3

S

-

Y

‘if i>=j goto B,

t6 = 4*j

¥ = a[t6]
127 = 4+%1
t8 = 4+%j
9 = a[t8]
aft7] = t9
t10 = 4%
a[tlo] = x
goto B,
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B
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t1ll = 4+*i
x = a[tll]
t12 = 4+*1
tl3 = 4*n

tld = a[tl3]
a[tl2] = tl14
t15 = 4+*n
a[tl5] = x
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i=1
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|
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tg—B*tg
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j=3+1
if j <= 1Gl goto Ba

i=1+1
if i <= 10 goto B-

_i L
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Y e
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alts]l = 1.0 ; ‘|
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i m-1

j n

tl = 4*n
v = a[tl]

: +1
[ t2 = 4#%3
t3 = a[t2]
\ka if t3<v goto B,
- m._T__
A T
j =31
td = 4%

if t5>v goto B

-
S

t5 = a[td] !
3 |

Y
‘if i>=j goto B,

B

,// E\

t1ll = 4+*i
x = a[tll]
t12 = 4+*1
tl3 = 4*n

tld = a[tl3]
a[tl2] = tl14
t15 = 4+*n
a[tl5] = x

t6 = 4*j B
¥ = a[t6]
127 = 4+%1
t8 = 4+%j
9 = a[t8]
aft7] = t9
t10 = 4%
a[tlo] = x
goto B,

/
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t6 = 4*3i
¥ = a[th]
t7 = 4*i
£8 = 4%]
t9 = a[t8]
a[t7] = t9
t10 = 4%j
a[tlo] = x
goto Bz

a) {HBRZ Al

t6 = 4*i
X = afte]
t8 = 4%
t9 = a[t8]
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t2 = 4*i h
t3 = a[t2]

j = j-1 BE
td = 4*j

t5 = a[t4]

if t5>v goto B,

|
if i>=j goto B ‘ By

—

x = 3
aft2]
aft4]
goto B,
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i=m1 B,
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i=1i+1 B,
t2 = 4*i
t3 = a[t2]
if t3<v gotoB
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/_\\j = J—]_ B3
td = t4-4
£5 = a[t4d]
if t5>v goto B,
'
if i>=j gotoﬁ'6 B4
X = t3 X = t3 B
af[t2] = t5 tl4 = a[tl)
a[td] = x a[t2] = tl14
goto B, altl] = x
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. H—RE|KG), a=1

. B RE|A(B), a=243

1,2,3,4,9
1,2,3,4,5,6,7,8,3,4,9

Z Ja #2243

- RATH LR

(5) B #f fra = 15a = 243
%7 KK <a, {1, 243)>

(1
2)

(3)
4)

5)
(6)

9

£ 9-12

if read()<=0 gotoB4

|

d,: b= a

a = 243
goto B,

B R A il 4 iy 1) 5 15y

26



S

° #E?%KE%W%%R%KFJ%%E% , A Ek
A&
- ﬁ%f?fﬁié’ﬂ@)ﬁ%ﬁ%ﬁﬁiﬁ%‘ﬂ%ﬁﬁ, KO X M B A
TR SE BT bk A X S T By 3t AR
. BT
- WMRERETEEFRN IR LWNETRAENE €E, ¥
L& | 2| 3A {8 (Reaching Definition)
- BWRFA: xdd e
- WRFEZXZIAFEFEMMNL, BROXOHZENR L
REXWEZE &2 E XN & REETRT
MEH R x=c, PKkx=NAC

27



BG4

© BRI, B R BRI R B X
BERE T TEFREAHER
TEMEFRAARBHRERE: BFEAFEETLA
RS0 SR B R (Z )

° }@Z
NPT R F] AR N B AR O 12 SR A R A 3R

ZNNC:R R il R N I N = o L B i S
AAR R RA R b, AR E W b R 4 R
B bt 4 1 R M (B = Ak iE A7) 8

28



WA A

. MW—HARKE, FERE DR LN EERE
- WRAR: ETIEAEX AT ER R
- A TEAFEXNLRK
—AME A Z B AR 25 W SR R % B HE U 43R
AR R Y AR E KR T, VR
s — M EREERE
OUT[s] =f,(IN[s]) // iEm  IN[s]=f(OUT[s]) // 2 1
- ETEHRWAR
FEEABNE, —HEANEE =T —1FA 0N
i P Ay 22 ) i 22 M e R T EY 29 3R

29



(iksn

. %E%AEEE%/\%E tREANFE
sAEEAx=3
- FRREX Y, Z
- Ww&RIN[s]: x:NAGC y:7,2:3
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- FMHdu=v+w
BT R Eury R AHd, SR E Xl R E
HR-F IR fi(x) = gen,y U (x — kill)
- geng={d}, kill;={ & ¥ Hvxun <& }
o ER-RR AW EBRE AR IZY X
- falh(x)) = geny U (geny U (x — killy) — kill,)
= (gen, U (gen, — kill,)) U (x — kill; U kill,))
ORI EE: BE A E R R EE— a4 K
HEBEAHE =0 R
R EM: WFE R UWEHE =oK%
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fB(x) geng U (x — killp)
genp=gen, U (gen,, —kill YU ... U (gen, — kill, — kill, — ...
— kill)

- killy=kill, Ukill, U ... UKill,

- genpgFE W FINEA A R, R A AR WA TR
A & A

- killp 9 B BA-N1E A R By AR B &
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ENTRY 2 7K 3t 0y 1% 3% i 202 & R 4%
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- OUTIB] = geng U (IN[B] = killp) // 373 1 0
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N A A E ARk vkillFagentk &
. IN[B]#2OUT(B]

1) OUT[ENTRY] = 0

2) for ([&ENTRY ZAMNIEAEAEB) ouT[B] = 0;

3) while (A~ OUT 1A% A= T ek 7F )

4) for (B ENTRY ZAMENHEASEB) {

5) IN(B] = U pupmy s OUT[P];

6) OUT[B] = geng U (IN|B] — killp);
}
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B B3é£ ﬁidm %%dg
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S oS R

Block B | ouT(B]° | IN[B]' | ouT[B}' | IN[B]* | ouT[BJ?
B, 000 0000 | 000 0000 | 111 0000 | 00O 0000 | 111 0000
B- 000 0000 | 111 0000 | 001 1100 | 111 0111 | 001 1110
B3 000 0000 | 001 1100 | 000 1110 | 001 1110 | OO0 1110
By 000 0000 | 001 1110 | 001 O111 | OO1 1110 | 001 O111

EXIT 000 0000 | 001 0111 | OO1 0111 | 001 0111 | OO1 O111
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Hil Sets of expressions Sets of expressions

J7 1A Al la] Backwards

3% fe(z) = fe(x) =

A 4G (earliest[B] U x) — e_usep (e-usep U ) — latest[B])
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1) OUT[ENTRY] = Vgxtry;
2) for (B ENTRY Z4MEAE AL B) OUT[B] = T;
3) while (¥E/-ouT [HAETHE)

4) for (B ENTRY ZHMUE /AR B) {
5) IN[B] = A pepay rims OUTLP;
6) ouT[B] = fg(IN[B]);

1
D) ={1}

D(2) =12, uUD(1)=1{1,2}

D3) =3 J(i1'nNn1.2ni1,2, -, 100 11,2, -,
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D(9) = {9} U D(8) = {9} U {1,3,4,7,8} = {1,3,4,7,8,9)
D(10) = {10} U D(8) = {10} U {1,3,4,7,8} = {1,3.4, 7,8, 10}
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void search(n) {
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search(s);
h
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}

main() {
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search(ng);
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