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> B BHPRif(x<100 || x >200 & & x!=y) x=0;

if x<100 goto L,
ifFalse x>200 goto L,
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S — if B then S,
| if B then S, else S,
| while B do S,
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B—B, || B, B,.true=B,.true=B.true; B,.false=newlabel( );
B,.false=B.false; B.code=B,.code || label(B,.false) || B,.code

B — B, && B, | B,.false=B,.false=B.false; B,.true=newlabel( );
B,.true=B.true; B.code=B,.code || label(B,.true) || B,.code

B — !B, B,.true=B.false; B,.false=B.true; B.code=B,.code;

B—>E;relE, |B.code=E,.code | E,.code
|| gen(‘if’ E,.addr rel.op E,addr ‘goto’ B.true)

|| gen(‘goto’ B.false)
B — true B.code = gen(‘goto’ B.true)
B — false B.code = gen(‘goto’ B.false)




E/relI\E && B num

id num E rel E rel E

id humjq num






S,.next=L,;
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|2 rel E3 4 && B num
id nurl\ E, rel 1?5 &&
\

id numijd num

S,.next=L;B,.true=L,; B, false=L;
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|2 rel E3 4 && B num
id nurl\ E, rel 1?5 &&
\

id numijd num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,;B,.false=L;



//’\ if(x<100) goto L2
goto L3

/N. :

Lz/rell\ num
id nurl\ E, rel 1?5 &&
’

num jg hum

S,.next=L,;B,.true=L,; B,.false=L;B,.true=L,;B,.false=L;;



//’\ if(x<100) goto L2
goto L3

Lz/rell\ num
id nurl\ E, rel 1?5 &&
’

num jg hum

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,;B,.false=L,;B,.true=L.,; B,.false=
Ls



//’\ if(x<100) goto L2
goto L3

/N id E1

Lz/l'ell\ 4 ﬁ "um
id num E,rel E.E, rel E,
’

num jg hum

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B,.true=L; B,.false=L,;



//’\ if(x<100) goto L2

. goto L3
N if(x>200) goto L4

m id = g, oY

2

id num E,rel E.E, rel E,

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B .true=L; B,.false=L;



//’\ if(x<100) goto L2

. goto L3
N if(x>200) goto L4

m id = g, &bl

2

id num E,rel E.E, rel E,

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L;; B.true=L; B .false=L,; B..true=L,; B..false=L,;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN if(x>200) goto L4
m d = |, ool
2

if(x!=y) goto L2
num goto L1

<IN N

2 rel E, s && B

id nurl\ E, rel 1?5 m&
\

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B,.true=L; B,.false=L,; B..true=L,; B..false=L,;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN if(x>200) goto L4
m 4 = | goto L1
2

‘ 1 L4if(x!=y) goto L2

num g£oto L1

<IN N

2 rel E, s && B

id nurll E, rel 1?5 m&
\

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B,.true=L; B,.false=L,; B..true=L,; B..false=L,;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN 1.3:if(x>200) goto L4
m iy = g, gotoLl
2

‘ 1 L4:if(x!=y) goto L2

num g£oto L1

<IN N

2 rel E, s && B

id nurll E, rel 1?5 m&
\

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B,.true=L; B,.false=L,; B..true=L,; B..false=L,;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN L3:if(x>200) goto L4
m iy = g, gotoLl
2

‘ 1 L4:if(x!=y) goto L2

num g£oto L1

<IN N

2 rel E, s && B

id nurll E, rel 1?5 m&
\

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B,.true=L; B .false=L,; B..true=L,; B..false=L,; S,.next=L;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN L3:if(x>200) goto L4
m iy = g, gotoLl
2

1 L4:if(x!=y) goto L2

3\ ‘
laz/rell\E3 .+ && B num go:)o L1
| .
id nurll E, rel 1?5 &E

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B.true=L; B .false=L,; B..true=L,; B..false=L,; S,.next=L;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN L3:if(x>200) goto L4
m iy = g, gotoLl
2

1 L4:if(x!=y) goto L2

Se—_ |
b B8 B mem
id num E,rel 1% ‘6 rel E,

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B.true=L; B .false=L,; B..true=L,; B..false=L,; S,.next=L;



//.\ if(x<100) goto L2
_ goto L3
if ( B, ) SN L3:if(x>200) goto L4
m iy = g, gotoLl
2

1 L4:if(x!=y) goto L2

Se—_ |
z/mlN kB &&ﬁ N e
id num E, rel 1% ‘6 rel E, L1:

id humjq num

S,.next=L;B,.true=L,; B,.false=L;B,.true=L,; B,.false=L.,;B,.true=L,; B,.false=
L,; B.true=L; B .false=L,; B..true=L,; B..false=L,; S,.next=L;



: goto

__________________ | if(x<100) goto L2

: if (x<100) goto . goto L3
1
: goto ! L3:if(x>200) goto L4
. | i goto L1
: if(x>200) goto || Lazif(x!=y) goto L2
: goto , i gotoL1
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P—o>S S.next=newlabel( ); P.code=S.code || label(S.next)
S — assign S.code = assign.code
S —>if (B) S; | B.true=newlabel(); B.false=S,.next=S.next;
S.code=B.code || label(B.true) || S,.code

S—>if (B) S, |B.true=newlabel(); B.false=newlabel();
else S, S,.next=S,.next=S.next;
S.code=B.code || label(B.true) || S,.code
|| gen(‘goto’ S.next) || label(B.false) || S,.code
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FeAE =R
S — while(B)S, | begin=newlabel( ); B.true=newlabel( );
B.false=S.next; S,.next=begin;
S.code=label(begin) | B.code || label(B.true) ||
S,.code || gen(‘goto’ begin)
S—>S,; S, S,.next=newlabel( ); S,.next=S.next;
S.code = S,.code || label(S,.next) || S,.code
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2. merge(p,, p,) B 43 pl\ pﬁ“ﬁﬁ'ﬁ% )4
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B—-B, || M B, {backpatch(B,.falselist, M.instr);
B.truelist = merge(B,.truelist, B,.truelist);
B.falselist = B,.falselist;}

B—-B, && M B, {backpatch(B,.truelist, M.instr);
B.falselist = merge(B,.falselist, B,.falselist);

B.truelist = B,.truelist;}

B—!B, {B.truelist = B,.falselist; B.falselist=B,.truelist;}
B—(B,) {B.truelist = B,.truelist; B.falselist=B,.falselist;}
M—oe {M.instr = nextinstr;}
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B—E, rel E, {B.truelist = makelist(nextinstr);
B.falselist = makelist(nextinstr+1);
gen(‘if’ E,.addr rel.op E,.addr ‘goto ’);
gen(‘goto _*);}

B—otrue {B.truelist = makelist(nextinstr);
gen(‘goto _);}

B—false {B.falselist = makelist(nextinstr);

gen(‘goto _’);}

_‘,[_ ’__I ) (k2 2 | ® o (. 5 \
T4 B.falselist = makelist(nextinstr+1); 7
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X >200 &€ x!= vy
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X >200 &€ x!= vy

X




_

100:if x <100 goto

%\ 101:goto
x%\

X > 200 ¢ = vy

B,.t={100}; B,.f={101};



_

100:if x <100 goto

%\ 101:goto
x%\

X > 200 ¢ 1= vy

B,.t={100}; B,.f={101};M.i=102;
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100:if x <100 goto

%\ 101:goto
% /E\ 102:if x > 200 goto
X % = &/}\BS 103:goto

y

X > 200 ¢

B,.t={100}; B,.f={101};M,.i=102;
B,.t={102}; B,.f={103};
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100:if x <100 goto
%\ 101:goto
j\ /E\ 102:if x > 200 goto
X /84 &/}\BS 103:goto
y

X > 200 ¢

B,.t={100}; B,.f={101};M,.i=102;
B,.t={102}; B,.f={103}; M.,.i=104;
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100:if x <100 goto

%\ 101:goto
j\ /E\ 102:if x > 200 goto
X %84 %BS 103:goto

y

X > 200 ¢ 104:if x!=y goto

105:goto
B,.t={100}; B,.f={101};M,.i=102;
B,.t={102}; B,.f={103}; M,.i=104;
B..t={104}; B..f={105};
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100:if x <100 goto

%\ 101:goto
j\ /E\ 102:if x > 200 goto 104
) %84 &/}\BS I
y

X > 200 ¢ 104:if x!=y goto

105:goto
B,.t={100}; B,.f={101};M,.i=102;
B,.t={102}; B,.f={103}; M,.i=104;
B..t={104}; B..f={105}; B,.t={104};
B,.f={103, 105};



100:if x < 100 goto
101:goto 102

%\ 102:if x > 200 goto 104
j{ /E\ 103:goto
3 1—
X B, & M, B. 104:if x!=y goto
//\ 105:goto

X > 200 ¢ y

B,.t={100}; B,.f={101};M,.i=102;
B,.t={102}; B,.f={103}; M,.i=104;
B..t={104}; B..f={105}; B,.t={104};
B,.f={103, 105}; B,.t={100, 104};
B,.f={103,105}

R M3#H100,10417, fRH 03 103,105/7
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< S.nextlist ABhFE RS JG KIBbFE 18R

1) S -»if(B)MS { backpatch(B.truelist, M.instr);
S nextlist = merge(B.falselist, S.nextlist); }

2) S - if(B) ‘\1| S] N else ."!2 S-_g
| backpatch(B.truelist, M, .anstr):
backpatch( B.falselist, M, .instr):
temp = merge(S).neztlist, N .nezxtlist);

S.nextlist = merge(temp, Sa.nextlist); }

3) S - while 1\11 (B) Al-g S|
{ backpatch(S, nextlist, M,.instr);

backpatch( B.truelist, M, .instr);
S.nextlist = B.falselist;

- gen('goto’ M,.instr); } -
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O §~{L) { S.neatlist = L.nextlist: }

5 S —> 4 { S.neztlist = null; }

6) M — ¢ { M.instr = nextinstr; }

7) N ¢ { N.neztlist = makelist(neztinstr);

gen('goto ') }

8) Lo L MS { backpatch(L, .nextlist, M.instr);
L.neztlist = S.nextlist; }

O LS { L.nextlist = S.neztlist; }



,fﬁ[ while (E;) { i1: Code for B,
lf (Eg) ?:2: Code for Eg
while (Fs) 23: Code for Fjs
81; ‘i4: Code for Sl
else { 2'5: Code for E4
if (Fy) tg: Code for S5
S2; ¢7: Code for Ss
S, ig: - -
}
}
R

(a) E;.false (b) S,.next (c) E,.false
(d) Si.next (e) E,.true




@ while (El) { 21: Code for E,
J if (Eg) 2:2: Code for Eg
while (Eg) 2'3: Code for E3
Sl; ’i4: Code for Sl
else { i5: Code for E4
if (Ey) t¢: Code for Sy
52; 2'7: Code for 83
S4:While (E3) Sl S3 %'8: Coo
S::if (E,) S, 1 J
Se: BIESAS; KIS B,
S.: if(E,) S, else S
Se: EHERF
HXE: (a)S,.next (b) Ss.next  (¢)S,.next
(d) S,.next (e)Sg.next
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