?Wﬁ“?f 23~2‘H§-2
- TTIFF- FTTTF TTFFT FRTFT
>. BDDCA DACCD D(cBD BBDCR
2 ) patiz|co-977 ‘_,.;1
signedNat = ("+"["=") 7 nat I
number = signedlNat (*." nat)? ( £ SignelNot ) 7 .
DFA for numper :
The NFA: “nat:

number: "+
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(1). nullable: @ 0: A'— A$
terminal: {$,(,) a) s A= (A)

. 2. A-=a

Fiss =1 (,a} , Firge cah =1 ¢, 0) i

Follow (A) = {),$] ) Fo”vw[/]'):¢

F ‘
A’—>~A:,? ' As (M3 |A’-, At
>, dogd | afal {34
ﬁ\—wm,:% Aprad
\‘P L j
2 g > A4
BT ( ) el

IA—) A ,ﬂ

1931; T praig 648 . 7;{17 k

A
1 b
I
ST, o TS
>|A> -a, 3 2 i
A> - A), & )
A—? (A.)l )'*
@ )
Y r
2 |A»a .$,ﬂ [A-(A):, ).} A
 Acton Gove
(20 swte a ( ) § A
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21 | r2 r2
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1)

©) [pLa—> /saved pia

] ()
BE}—’ ‘s‘aved DDJ]
p(:%J

suvcd DBJ'

[ gedt) |
| Soved DL3H
(3). using sratic (mks: (TPRRRAxsb-64 00 fe7?

moy rio, Lrbp+§)
Mov rlo, Crlo+3]
mov_ rox, Lrio-83.

3. (|) quloba‘

“5'7’9 di:p!ay-.

mov rlo, Edis}!ay-rEJ
mov rax, crlO'é’J

Y. CTUMP (LT, Var(' a) Varl'b'), " ontinue’, ' false’)
LABEL (' pontinve') .

CTUMP (6T, Varl'e'), va}(d) “trve’, ‘folse’)
LABE| (‘true’): - .

Move (Vad'x’) | BINOP(PLUS, Varl' '), Var('z))
TJUMP (‘end')
LABEL (fulse’)

Move (Vod'x), BIND zfvus Varl'y?) Var(z)
LABEL (‘end') o I )

sl | ﬁi’a*myz.mLm) @)
U IitieinZ 2

LI2Lo2L37 L3
2.if t==0 gow L2

Lo:3.reS « res  base
Qoto L2

L2:4. base & bose * bose
fne—n/2
6. ﬁt n>o gote Ll

L3. 7. rewurn re¢

ok (D menT

ARl sz AmEmmBAEApD
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(1) inst we def in out

! s am  ans

2 oo jans
3 in La.ms a0
4 1 J nasa jasin
S 3.0 k jJt.sin ksion
b k% kSien giam
13.8,% 161 8X,jan ia.ns
RS Toanso ans
9 Tans 1 8.ms
o

3

oSk AR UE TR )
k#oj . kAvx, age yb i HE

(2)2:LoAD 1 «— M[|ov°]
F:10A0 2 e— mCT2]
4: ADD 1y e n+dp
’3: LDAD rl{»‘_f“l[rf]
[ STORE M L&A1 ¢ (4

SOk OB sameneT
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8.

(2. () yariable  wuse

v 1 [

p 2

4 3n

i EglL
m 2n

\ choose t o spill

(. emter: tier3
MCtloc] ¢e— T

loop :

end:

perl

| & r2

m < MCP]

a & Mlpt4d

rl<a

& X il ]
call £ cuse rl,rz,dafrl)
O <«

if a>m gow end
Q&m-o

j e— -l

;JC 70 goto |oop

r <7

t2 < MLtloc]

r3¢ 12

rewrn  (rl.r3 (ive out)

deqrec

TS WD o

use d
1

.

rior 17y
"L
¥

ALz

5
227
,:n*!e

=

b}
»
vy e ™

in oul
rLrf) rl.f27
e ol 2
M2 rap
.p  wp
]
m.ip mal
ma,i m.in
mir m,i,rre
m.i,rf2 mi,ri
ma, 0l a,m,i,rl
ami amj
ami  1,mb
L'ﬂﬂ i’ﬂ”a
(,ma 1,ma

i rl

£l gat:
2,1 e}
rl,g .3

k23] a4tz (George)

stepl. Coolesce r3&tl ( George)
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oolor -
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step3. A2 (Goorge)
simplify m .

ri/a
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r2/; 42
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(2).

enter: Mrtrtloc] «—r3
r3— MLl
r) «— MLrr4]
[oop: call f (use ri,rz, olef rl)
if ri>r3 gw end
'8 8wt L5 5 el 1l
r2 e c2-|
T)c rzz0 Qotw [oop
end: | &2
(3 & M L tloc]

e — =
return (M, 03 Live out)

EEE
nide (8 et
SEOEE oA m e EE A
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v
—. Mark each statement true or false (1 points each, 20 cents)

T 1. When using the subset construction method, in the worst case, an n-state
NFA will be converted into a 2"-state DFA . -:
T 2. The regular expression /%" /% ([Ax/lI[* % ]'/"* *[*/]) % *%*% *x /" ‘u.
can accept all C-style comments. 241§ '
T 3. The grammar S — (S)S]r is LL(1) ( ;““"’:}"5?( Follow of $ = ) # "
F_ 4. Imperative-style environments is usually not c':'c’;\sndered to be S ( Sli
implemented using hash tables. )
F [ 5. Astatic link of a function' s stack frame points to the its ‘Eyaller'{ s stack

Fe.
%

78.

frame. fﬂ?")’i"*#‘ |
Escaping variables must be kept in the registers.
A display is an array for maintaining frame pointers.

Lexical analysis, syntax analysis, and semantic analysis are tasks that
should be completed by the frontend of a compiler.

F 9] The task of instruction selection is to tile the IR tree with a minimal set of

tree patterns. oost.
A

- % F 10. Using Maximal Munch algorithm, the optimum tiling can be obtained ;ﬁg,/ AL
&R T 11. The liveness of variables should be analyzed from future to past. % . 2 (3 ?v'! 52 1
T 12. The solution to the dataflow equation is a conservative approxumatnon /j7 Mu'{?’"i §
F 13. Via tree canonicalization, one can eliminate all the CALL instructions in 5. ’@7\6’7‘““
the IR tree. B ESER ] 9%
14. A node d dominates a node n if some path of directed edges from start

v
\t*

X

- 7. node sp to n goes through d. .
pommU? s 15, MOVE(MEM(x), y) commutes with MEM(z) if x I= z o hRva

16. The general rewriting rule rewrites [e1, €2, ESEQ(s, e3)] into
,«:‘T\ (SEQ(MOVE(t1, el), s); [TEMP(t1), e2, e3]) if s commutes with e1, yet

: not with e2 .
F 17. For graph coloring with coalescing, if neither simplify nor coalesce applies,

we should first select a node for potential spilling.
In an interference graph, if there is a MOVE between a and b, and for

every neighbor t of b, either t already interferes with a or t is of
-~ insignificant degree, then a and b can be coalesced.
b A Vf 19. The records whose reference counts are not zero will not be reclaimed by
~ 7 the mark-and-sweep collection. A/ L

TZO. Using breadth-first copying collection instead of depth-first copying can

’\'18.
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