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1 EC®IC

AUNASOEERESE LT, BELT =—
BB, THULEIT O Y S h O (258) )
RERLTHIOTSLEROZ L ThHbH. k<
FohTnbary LSBT h, HLEOEK
WLxITH & Ty o hOETRERBER>TL
O MFICRONS, HALNS, BElt
BIIRBELOFIBRTIO S LD0BWEEZ T
W, 2o, BIREIIERE{LBIEL <17
HODNTHBENEI DT ANTERLENDS. L
L, EHEORERZT TR, FHEERETARYICE
L WERB(LEHFITON TS E S 1 RFAND
DIFFEEICHETH 5.

ELOEEtEE VI DI, Zo7NVEY X
MELWEWS Z 2T, ZoFEEYIE
LT T Cde b7y, RIS T,
IhHDZ IR T, BlEftolEL & % LR
HICEVRIAFT 2FERIERT S, hid. Bl
{CORHED T 75 MTBNT, BAOERET%
HEET 5 0 TlEe L, FHEEH, 2 DRAZR
MR O HBHHE ORI OfH, BIFIEOH L o3|
Bz BT 5 L WD FETH S,

ZDROIC, KFETEFI VAL FR2RDED
ICHRBET 5. £ 94A0IC, FRla— ReEsiL,
HIRZR I — T ~ND)V— TEWE4TH2D. Z LT,
SSA FeicE L, SSA Fadft, )v— J#T, b
L — 2 X DA ZITIR, SSA WA HE T 5.
ZDEIIHERINa VARSI >THBE
hER=a— RIoHL, ERICAHEEX, Tr
75 LEBFATL, BEE 7 O S 7 5 HIER
DRNV—=R%ET 7 AIICHHT D, T, B
& T DEN S 78 DEHIEHRD b U — A% FIT g
BERITR, BYNH - RS s — e
FRT 5.

MR LT 5 EELEEIT SSA BBt 5.
SSATERIC LY, BHFORBELERA, ¥z, &
WL OHIE O O ICEHR ZES & L A FEHEIC
BHTe b, SSA ‘it JAROEHLEL) &
LT, av—{af, Tk LEnoRE '
RMEIRIC D < @R bRE, B9 TTREORR
£, V—TRERDON—THBEOH L, IFER
DVEBE O S OBk & HIROE SHZ, MHMS

DFRE, BoREKRTay 7 OlRE, EH o oK
EWMRA D, 61T, AFEINV— THEOFRE
& Ov— s, V— T8, V—TRE, V-
TR, V- IR okoicTa s s Lo
EEBADLEREICORIGT 5 2 e8RS,
B, BEERENCI O WL, ZAORREE NI -
ELTOHORBEILMIEL W E WS Z &b niER
WDT, BEXZ2BMIRWN,
INEBEEZZLET, av 4T - LV TF5R
NS 27 F%COINS D XA 5 FTCEBEIT-
ToRER, ERRCHRBLIONT B EHIRT 5 2
SRz, BBt DIEL & ZEEET 5 FENE
FABRBIEL TRV L 2EZX D L, KFHEIT
EAE+DENTHLZ LB o7,

2 EBME—KAER

KRETIE, BHE—RAEX (static single as-
signment form , LAM& SSA X LIELR) ITD
WBICHAZ1T D,

2.1 SSA FER

SSA TR [4] &3, BHOER BT T T L
DFHETHE—ICR D LI LieTar I Lok
B TH5H. ZHOERNME—ITRD LI IE
BOLEREAZITOD, ZhidsD ) BHICRT
ZOTTERY. ZORER, SSA ERATIE, Tnm
75 0% 5 VEHEERRO LT, KEKOERD
1 TICR 5. B1 D (a) DFNE SSA FEXRD
BlcHb.

F/2, —DOEROEL S BBV ERT 55
EiTiE, AR o B WO b oA T 5.
1D (b) DD ¢ B OEE, ZMH 6 HES
WNTERELEICIT a3l al 2, AHID SFEAH
TN TEeETTa3ic a2 AT H 0D &
EEEKRL TS,

LRAZLR read X2 &
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| | ‘a. Ha: ‘ ‘al:‘ ‘a2=‘
a:=x+y al:=x0+y0 \/ \/
a:=a+3 | —» |a2:=al+3 —
b:=x+y bl:=x0+y0 ‘=a a3:=¢(al,a2)

l l :=a3

I
BEER SSARER BEER SSAFER
(a) (b)

1: SSA FERDH

3 L&A

LR AE[T) £1E, 4, mEkLTars
Lea—YPRTINy T E0FHEL L UHER
SN7zboTHY, RELORHEDO T s S LI
BWT, ACANEZERAETL, Tar I Lok
HEEANEDL S TWRWHEFARLFETH 5.
YL, 57075 LiRA v MIB A ENRE
{LDORIETE IS, CoREltesic k> THES
BN ENTWEON, £z, TarShoy
DEFRADED DI BT 4 AT VA IXEREED.

HEBAEIIUTO 7 = — XichhnTinb,

1. X SAFT (mappings)
2. VERRAT (annotations)

3. HHERRE (comparison checking)

3.1 FISHLF

BEL OB O T 75 Lol ks CH
CEMNEE S h, o, ‘mEtgoasld, &
WCRTO T 7 S Lo RE{td 52 21
koTBoNEHE, 202 o068 IFNIET
% (correspond) £¥>9.

WAL 58, RE{torito 7 arz s L
ICBWT, Mo ToREHTDTEILEND L.
M IEELET o Ta r s Lhoed e, Th
RS T A BB TS S LD 6D,
6] Tl V—TEEIC L >, REDBEIL I
& ZOMIHT DEMAIEIC DN T HIRR TN S,

3.2 AR

HERIEAEY, FfEX<Tld, 7uarIL8%238HIC
FEITLRA 64T, LA L, J#Efkicdk - T
WMEEBHITLILONH L., 2ok ) LEEbIc
BT, MART 9N ERETEINTHRNE
BWD L1280, EE—RIREL TB G
WETHDH, 20, Exr—HHIREL TE%H
FlT%& LA% value pool &5,

FRATIIUAT O Z & 2 f#4Td 5.

o LBBENTHOND RE TS T IRA V1
ERET S

o HIIBAMTOND & &, ZDfEE value pool
ICBRETENE I DRET 5

o value pool 1T HAEE WDIETH L D 4
EYD

FRAT DI TF — 2 7a—f@ffi kv, 1]
DERE & 21T B 0TS 5 [5).

3.3 EEE

RE{tAio Ty o L 6ETL, RaE{taio
Tl ohemEtBEo T s S AR EICELT
LTITE, e T 25K T 2 E—F L T
LIEIEBEEL T L (7).

4 HBREBEEZRAWEIVAASHRE
{LBSDIEL S & RIET B FFE
KRETIE, EENERL -, HERSEZHOV
72ay A SBBLEROIEL 2RI T 570D
TR (LMg, ATFHEEIES) ICBLT, ZO7 NV
) XLE BT 5.

4.1 BE

AFHEOWEL X 2 1R,
AFETIITUNRAL TEIRD LD IHET 5.
FTHOIIC, PRI NE GEAT 2 REL+])
BEHESIL, BRIV —T EToN— TEHELT
9. FLC, SSAFENRITEHL, SSA FaEfl,
W— T, N V= AN DFEAZITR, SSA
WEH (BEERANOLH) 2955, 2ok DIk
RINas XA Ik THASW B2 —
RicxfL, EBICANEZEX, Tul I LeET
L, ZEE ZOEPSRLIERIERDO ML — 2%
Ty A ICHHT 5. ZTo%, BEEHRO ML —
A& FHICHEBBE 21720, BB 5 EAE
I —EfkERRIES.

ERERE 1T, ETHROTRESED N — 2T
HoT, UTOBHREHALIZLDTHS.

o HEERT1y I OEKE

o HETy I NOBHES
o BHLE

o fE

F7z, SR EBEETEOH L oZH IOV TUE
426 THTEHL <R3,

TRIBHRIIB T L1, 51V —TF LS
LiHlo7 y A M END. £z, BEIER
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PO kR

| SSAZR

| opt1&opt2&opt3 |

¥
N—7 AT

7w |

X 2: AFEOME (optl,

WK —FBERE L OV —ToAO Ty 7 & H
Oty 7 2RT 2 7BHATENTH5S,

ITT—FR T, REboriko vy s L
B, #EART7oy s oRE, EAToy 7R
woRE, BHL%, HrThZThFrRT 5.

L ZAT, VAT rILIbEa— RIE
s =1, SSAERICEHREhEEtEh Ty
L%, TOTarS L IFERICERDL, FD
7=, Hhdhiczs—FRReV—A7ar7 Ik
ZRIEENRTY, Y0k d BRIk > TES T
LNEFRRATHOIINETHL, TI T, KV
T LG, 2 — K% SSA AR =2 — Kic
ZHL b OEHO C TR0 71y T ML
WL, 77 AIWICHATE, COZE2EHRTS
7280, KIAFTALTIECOINS DNy J TV KE
Ta—)VINIZH S LirToC &5 XYy K&EF|H
L7z, Zhi@EERD 50k SSA BRI EH#:
IN7effia— K% CEERO Ty I LK
L, 774NN TELDTHS [10). =—
PIIL T —FRRIC & Bl ORifE CE»—E L
WG EHEZR L0, Hhadhi- C SER
DTy T LERECORME T RIS Z ik
0, BBELBNEDL) RBSEHiE L TNn5
DPEND ZLEREGICHDLZ LN TED.

LM OB WS T 75 Lol % 3(a) 1<
Y. ¥, ZovursrofEoa—r5o
(CFG) %[ 3(b) 1T

opt2, opt3 1% SSA FHE1b)

4.2 FPIITYXL

A CEIARFEOTINVTY ALEHFAT L. £
7z, M3o7arzIbLuxfEn, fleRmLTnL,

4.2.1 V—RT7OYS5LOPRE— KD
RFETHE, Bl 217 ) - I HRE 247
570, V—ATarI st s — K%
(BBt oEE+1) EHEHT 5. BRI/
a— RZNZFNICRHL T, Falftd—>o9 2B
HFALTWL, Zhick D XoRiEtass it L
», Fie, BODRHLIPPRIETE S,

4.2.2 BHRBINV—TETON—TEH

AFETE, HEERBREEZRHIITO 20, V—
TEETHRRN—T (1, 8] TH L LRET 5.
HRZNV—TThH-TY, @i~y Fefo,
HWOIZANTTRWIL— TNEET L5805 5.
ZTDe ET (BoOERT Oy I EEMLT), V—
Th<w—-YLTBL.

Ble LT 3(b) 2HF5. & 3(b) T,
LOOP1(L1,L3), LOOP2(L1,L4) &5 =D D
N—=TBRDSENE., LrLINbDI—TIFA
NFICh-TBELT, o@ih~y F&2HoT
W5, ZOEIRZODON—T e HEBET LD
IREETH 5.

ZFZTC, TDEIBRZODN—TF—DD)V—



ErETarSI VBRI rSI LV SEEY -7 ay 7 (PPL2005) 4

a_0=10
b_0=20
c_0=0
d 0=0
Lo 11 i
a=10: a=10 a_l=®(a_0,a_4)
b=20 Lo b=20 c_1=®(c_0,c_4)
c=0; 3=10 c=0 1=0(d_0,
d=0; b=20 d=0
L1: c=0
if(a>5){ d=0
if(b>10){
c=a+b;
c=3;
d=atb; c3=3
a—t ‘1 d_2=a 1+b_0
goto a_2=0
else{ LN
a=1 a_4=0(a_2.a_3)

else{
printf("%d\n",c);
}

[ printf(c)|

(a) V=RA7OJ3 4 (b) BB7O0—-T57

(c) BRBIIL—T ELTOER

c_ 4=®(c_3,c 1)
d_3=d(d_2,d_1)
. L5
printf(c_1)

(d) SSAHSR

X3 Jarsrrimoa—roo

FIcE b LTS, K3(b) ofTIE, K
3(c) DEIICEHEIND, Tbb, HFILVWED
HATvay 7 1t 2EKL, RVOTH-7 L3~
L1& 14— L1 2ZhZNL3 > Lt L L4~ Lt &
T5., ZUTHRICLt > L1 LW O RV TEERK
T5., Zhicky, AkdH-7 LOOPI(LLL3) &
LOOP2(L1,L4) ® =2 ® )y —FH LOOP(L1,Lt)
ENN)—DDIN—FII =V ENEZ LB,

4.2.3 SSA Tt

WHEEAP S SSA ERANEMRT 52 &% SSA
ZEH (translation to SSA form) &5 [4]. K 3(c)
DITT T L SSAZEHT 5 & 3(d) 1D,

4.2.4 SSA B#E1{L

AFETHRE T L REE (AROEHRY &
&) 1L, a6, EEEE HLEHsRERE,
BRMAEICED < @I kRE, o TERED
BE, V—TRKERDOI—TFHBOHE L, IR
BOEE O S Oftg & YR OE S Hiz, EHAG
SORRE, BoFEATTy s ORE, FH OB
MRETH 5.

X 4(a), B4(b), B 4(c) X 3(d) ZH@E{LL
YD THDH, () IR 3(d) KL, Vv—F
RERDON—TIBNH L 2478257 b DT, H
ATy 7 LOL3LAWZEALL T, K4(b) i3,
ZHUTH L T 6B RRELZITR-72 0
DT, EETay 7 L3MWE{L Tnb, ZLT,
B 4(c) 1%, ESHICEMAMPORELZITR-TZbD
T, EARI7noy 7 Lo,L1,L3.Lt L L Th5.

4.2.5 Jv—THRHT

AFETHE, SSATERZRRE LTS, Lx
L, SSA EEXiTFm L, EHRNHE—-THLM, £
FTRRIC R L — A A LR, V—TRICH HEA
ShAEITEREIE S D iR H 5. 77,
N—TFRERON—THBNHE LD LS ez — R
BE 21T RBLoBE, Col—Titks Tk
BTN MELERDH D, TR0,
N— TN e T HREND L.

AFEEAT2 D BRICHEH L 72 COINS o = /%
AN =T ETDHERAY vy KRB D720,
AFETIEINZHAE L. COINS THRALT
WB IV —TIRATIE [19] TH 5.

4.2.6 bPL—AHHTDHEA

AT, RASNEEHEOEDO N L — 2%
Ty AMIHEHEE L7201, FElz—RNich L —
AN X EEAT 5.

22T, ZHRITOVTORHESR A2 RS,
COINS T3, FARIHEEELER || WEEh
TWBEE, &5 CORMRORT% HlyHE
WHRLTEL. Bz,

if(a&&(c < @)){

EWVI) MR OEE
if(a == true){
if(c < a){
VI MPICERT S, Zhicky, FREa—F
THEE—2 D&M BRI S 4 — DR T
5z ellinb, HEREEN—2 DS, KA
BB FBIHT B2 e MTE DL, RFEITSM
KOHUBIHBEOED L % R OMNR L T
b, ¥, ER7vay 7 MIiFFZERTEL2—
L ENZR 0,
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LO

a_0=10 a_0=10
b_0=20 b_0=20 Lo
c_0=0 c_0=0 a 0=10
d_0=0 d 0=0 b_0=20
c_3=3 c_3=3 C 0=0
a_2=0 a_2=0 ¢ 3=3
a_3=1 a_3=1 a:2=0
1 L2 1 v a3=1
a_1=d(a_0,a_4) a_1=®(a_0,a_4) L1 ¥
c_1=d(c_0,c_4) c_1=®(c_0,c_4) a_l=®(a_0,a_4)
d_1=o(d_0,d_3) d_1=%(d_0,d_3) c_1=®(c_0,c_4)
a_1>5 a_1>5 a_1>5
L2
b_0>10 b_0>10 b_0>10
L3
+bo |4 1+bo0 |4 L4
+b 0 =c_2
Lt
a_4=®(a_2,a_3) a_4=®(a_2,a_3) a_4=®(a_2,a_3)
c 4=9(c_3,c 1) c_4=d(c_3,c 1) c_ 4=d(c_3,c_1)
d_3=0(d_2,d 1) d_3=0(d_2,d_1)
L5
v ke [ printfic 1) |
printfic 1) printf(c_1) printf(c_1)

(@) L—7FERON—THEVHL

(b) stBHS XN OBRE

(c) MARHOBKRE

4: SSA HE{LH

L7, R0 2 HBREE O 0%
HaxthZh JuMp) (£:8), TJuMPr) (FH
W) eERTZeiTL, blL—2AFROMETZ DR
ISk TRtESNfEEZ R T.

£z, FMRORUPREEROEE, BIZT,

if (true){

DEET, HERBEOMRITL LW,

51T, BBIEUH L o3BT KRB R OS5
FiCH 50, BEITOHL DR DS ¥ % g
BEORRLET S, ToOB, HEToy I T—
BIC2 5 £51, BIMITOH L O51H D& 4 D%
¥aid TCALL BRI BT vy 7 INORBBKIER=
BIMES BEITOH L o E R TR
DEIITKRTZ LITT 5.

£oT, PUV—RL L THAIELEIILATO
LDTH 5.

e HRKTy 7 DEE
o KTy Iy NOGHES
o RAXDEE, ZELOER L L 7 Dl

o XMROGE, WEBHEEOLED (FH:0) &%
TEHBE L ZOfE

o MO L DGA, 3IERTRTL T
DAl

o V—TDAOTuy et HOTay 7 #ET
2

4.2.7 SSA HZH

SSAFERITBNT, ¢ BEEIRARR 2B T H
5729, SSATEBRE ZDEEEITTHILIET

&R, L7eAts T SSA BREZ@ERRICRT
RENRH L. SSA ERz@EENICRT Z L %
SSA MZEH (translating out of SSA form) &>
5 [2, 16].

SSA WZEH 24772 9 BIC SSA TR o = —
K& CEZERICEH L -7ars 0k hT 5.
ZhiE, COINS DNy Z Ly REY 2—)VAIZ
BH5 LirToC W5 AV REFIA L. K513,
FEBUCH 3(d) & LirToC 1< k> T C SEEICH
HLTdarloSLThDb, bR, RETRL
R 7o — 275 71 LirToCiIc k> TH & h
oaroLkSEICL, BHACERATOY Y
DEELDODPYRTLEZIZALDTH .

BHED b U —AFHROFELR Ty 7 R0 nH
FEII LirToClc k> TSN Ta I L
MIGL TS, 20, TSR BH-7-L &,
Bt D LD LS BRI k> TR 5 Ny
ANDYRVIRY S e oV LV 0

4.2.8 F£1T

HAshize2ToENa - RIHLT, ACA
NeGAETL, ZRHERZENT S, K6 1IN
4 DBNTH L THA SN IZEHERTH 5.

TRIEFGRDEATIE, WL OPDERNSLDH DS,
1HHOBERIIEAT Oy 7 RS HATay »
NOBEHEELEL TS, 2 FHOERIIEH
2%, 3B/BEHOERIIZOEEZERL TS, T,
<> —Jo Ao HOzERL Tnwas, #
W% 5 b DITHOT, FHRRVE DIZAOT
Hb.
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L1:

a_1_0=((int)( 0));

b_2_0 = ((int)( 0));

c 3 0= ((int)( 0));

d_4_0 = ((int)( 0));
functionvalue_6__0 = ((int)( 0));
functionvalue_8__0 = ((int)( 0));
goto _L3;

_L3:

a_1l_1 = ((int)( 10));
b_2_1=((int)( 20));
c3_1=((int)(0));
d_4_1 = ((int)( 0));
goto _L4;

L4:

fu nctionvalue_6__1 = phi(functionvalue_6_ 0:_L3,

functionvalue_6__2:_L8);

d_4_2=ophi(d 4_1:13,d 4 4:.18);

c_3 2=phi(c_3_1:13,c 3 5:18);

a_1_2=phi(al_1:13,a1

5: L8);

if((a_1_2 > 5)) { goto _L5;} else { goto _L9;}

_L5:
if ((b_2__1> 10)) { goto _L6;} else { goto _L7;}

L6:
3_3
3

al

fe)

3 4 =((int)( 3));
3
4

= ((int)( 0));
oto _L8;

s
1
t

Qoo

_L7:
a_l_3=((int)(1));
goto _L8;

L8:

((int)(((int)(a_1_2 + b_2_1))));
((int)(((in;:)(a_l_Z +b_2_1))):

d.4_4=phi(d 4_3:16,d 4_2: L7);

c_3 5=phi(c_3_4:L6,c 3 2:L7);

a_l_5=phi(a_1_4:16,a_1_3:L7);

goto _L4;

L9:

Functionvalue_ﬂ_l = printf((unsigned char *)&(string_9), c_3__2);

goto _L10;

_L10:
return;

}

X 5: LirToC oHH

4.2.9 HEBEE

A SN B IEHRZ2 HICHBERE 21725
T, KFETIIE 3 E TR HBRBEE
% SSA BB LICHE LTz, Ju4 OHERA
12UE, ST (mappings), FERAST (annota-
tions), HCEERE (comparison checking) &9
T == AH - 1273, SSA FER OB DEHRN T
HEME—THDL WO RHZFIAL, e e
FERAT DT =~ XEHWT 5 Z EDRHETH 5.
Z D7, BoB{LHT & FoBtR OZEHIERICE
T, AUEBADOEZIEANTOL 20 CHERS
MRRETH 5.

RFRDOLEBIRE RN REZ L, Bo#Elto
AEOXMIGT HEKRT Ty 7 Z & HERRE 21T
o, UL, a— RBERV—TREEZER D
Bod(LICBIL T, MY oEARTny 7 28I
HESRRE 24772 0 12T CIIHESTE R, a—
RBEE DTN OV TS, RIELARETHRNS,
N—THEEEZER DROELITNY 2 IR E OF
RIS b ECHAZITRD.

9, EANLHELDHIAT L. SSAEAOE
B, Ty S LAOFH ETEROERNME—TH
5. I,

o HOICEBELHTOH HEEAR Ty 7 NOZER
1B % value pool \ARET 5

o T, TNITHIGT 2HREEOFELRT
2y JNOEREZ—2>FTORTUTE, ALE
¥ DfE%E value pool D> SHELY H L IBA S
®+5

L2 L, Hicld, KBRS HCES% SSA B
ROMRPEANTHBHEEND B, ZDEE,
SSA BBt DR HRL S BANT B ITTRDT,
Z ORI L 1551 IR L BRI g
EERTHR 5T L,

¥ 72, BB {tOfEEIC k> CHERBEOFHEIT
2B 5T b, UTFIZENS OFHEE RN 5.

BELICk - THREMED HAZ) BA
TR/ EAGSORED L D1, Fa#fkic
Lo TR EER, LA OHEE O S
DEED & D ITHEIC & - TaahEz 2854
Wb, oA, RBLETOEH L RE{t% D
TR OXMIGERB ez, L=a- T,

o BBALIC ko Tiio 7 (BIAT2) ZE8UCEIL
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Loop Lv.0 Loop Lv.0 Loop Lv.0 Loop Lv.0
0_l:a_0:1 0_1:a_0:10 0_1:a_0:10 0_1:a_0:10
0_2:b_0:2 0_2:b_0:20 0_2:b_0:20 0_2:b_0:20
0_3:c_0:0 0_3:c_0:0 0_3:c_0:0 0_3:c_0:0
0_4:d_0:0 0_4:d_0:0 0_4:d_0:0 0_4:c_3:3
5_1:CALL_printf_1_1_bef:3 0.5:c_3:3 0_5:c_3:3 0_5:a_2:0
5_1:CALL_printf_1_1_aft:3 0.6:a.2:0 06:a.2:0 0_6:a_3:1
0_7:a_3:1 0_7:a_3:1 5_1:CALL_printf_1_1_bef:3
Loop Lv.1 5_1:CALL_printf_1_1_bef:3 5_1:CALL_printf_1_1_bef:3 5_1:CALL_printf_1_1_aft:3
5_1:CALL_printf_1_1_aft:3 5_1:CALL_printf_1_1_aft:3
<LO>
1_1:a_1:10
172:c1:0 Loop Lv.1 Loop Lv.1 Loop Lv.1
1.3:d_1:0 <L0> <L0> <LO>
1_4;JUMP_I:10 1_1:a_1:10 1_1:a_1:10 1_l:a_1:10
1_4:JUMP_r:5 12:c 1:0 1 2:¢ 1:0 1_2:c_1:0
2_1:JUMP_I:20 1-3:d_1:0 1 3:d 1:.0 1_4:JUMP_1:10
2_1:JUMP_r:10 1_4:UMP_I:10 1_4;JUMP_I:10 1_4:JUMP_r:5
3_lic 2:30 1_4:;JUMP_r:5 1_4;JUMP_r:5 2_1JUMP_I:20
32:c 33 2_1:JUMP_:20 2_1;JUMP_I:20 2_1:UMP_r:10
3.3:d_2:30 2_1:UMP_r:10 2_1;UMP_r:10 t_l:a_4:0
3_4:@_2:0 3 1:c_2:30 3 1:c_2:30 t_2:c_4:3
t_1:a_4:0 3_2:d_2:30 3_2:d_2:30 1_1:a_1:0
t2:c_4:3 t1:a_4:0 t1:a_4:0 1_2:c_1:3
t3:d_3:30 t2:c 4:3 t2:c4:3 1_3;JUMP_I:0
1_1l:a_1:0 t_3:d_3:30 t_3:d_3:30 1_3:JUMP_r:5
1_2:c_1:3 1 1:a_1:0 1_1:a_1:0 </LO>
1°3:d_1:30 12:c 1:3 1.2:c 1:3
1_4;JUMP_:0 173:d_1:30 1_3:d_1:30
1_4:JUMP_r:5 1_4:JUMP_I:0 1_4;JUMP_I:0
</LO> 1_4:;JUMP_r:5 1_4;UMP_r:5
</LO> </LO>
(a) BiE{LAEL (V-7 FERD (c) $mE 5 RBrk Exd
A—7HBVEL @ RABHORE

X 6: ZXEH

T, KRS, WSRO NS b D
72V Z HIRE L Tl

ZeedhH M6D(c) & (d) ZHEBBET S
B, EAGSOREICLY, K 6(d) TEHER
d0,d1,d2,d3MrEESND. L7ht>TH (c)
THND 26 OZRIIHIBS L nbo e T
5. AFHEIIBELOIEL SZ2HHTL 282 H
BeFLTE67, m#Eftick->TELWTa Y
T LBERITRATND Z e R ERTHZ L% H
B LTWwa, LENST, ZoOFETTHOER
THDBHENVR .

IR EHOREDR S DBBEHIEDB A
JEINER OB DR S DR E 1T - 721%, HIE
DEIWAZITS &, JBWERIIEESNS. £
LG, HEDEESHA XIT- 1248, JWERNE
boTnb720, FMROHEBIEE O OHET
BELORIRT—H L 2., DA,

o HIEDBE SR Tl T-HEARTay VRS

o HEDE X 21T 2D, JRIWER D
THE DR & DORLRIEHR

EHDOT s AIVTHNT S & ICRELEE2 AR
TERERD L. TOBEREFEICHEBERS 2175
T, EFRICER D7 7 A NVERAL, WA
DIFBE DR & OB L T b A 2475 7=.

I—-FBBETH5ZBLOBE
RFEOEARNLEZZL, HERTny s Z2ic
H#RE & LT A, Vv TREROBE) L5

DTUREDIRRED & 5 Bt oHE, 2 -8
TR D120, MGTHERTT Y ZRIC
BOT, M OMNGBIRN L NBROGEEND 5.
<ZT,

o —TIRNTORERERT ¥ V2 Rehs, &
BB DI — THNBE S Nicis & Bt
HIDI— T HORIET 5T Dinh % LLEig
595

ZreLTwa, ZhiTky, V—TFRERDN—
THEFECH L OHELBRIRD Z LTS
5. TGS O INER (Bo@Etdsh o o
) 2L CTE 5, FlAE, M6 (a) & (b) %
HERRET HB%, V— TARERD)N — TIENH
LickY, X6(b) TlEZEH c3,2a2,a 313NV —
TOIMGEVH ENh TS, ZhbliZFhZFh,
X 6(a) DIV —TNICHBETD c3,a2,a3D
L —H L THE0E ) DHEIRAET 5.

7z, MOEAGTOREOGEIL, MReR
LN —THDTFHFIBH L I5E, Thid
TTD)V—THORRIGTRS Wit e MIET 5.
ZZT,

o BEbICks TV —FHDTHICICBEL /-
ROV, 2SS T b —F
RICH BN —TOBRBIFTE S I =dafE
BRET S

NP I
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1=0(i_0,i_2)
i_1<=9

for(i=0;i<=9;i++){
for(j=0;j<=9;j++){ L3
alillj]l=i+j;
)b[i][j]=i*j;

}

j_1=9(_0,j_2)
j_1<=9

L5

L4

all 11 1i=1_1+]_1

b1l 1]=i1*i1
i2=i_1+1

(a) V—R7AIZ 4 (b) HB7O-T57

(SSAZER %)

M7 V—RAT7rANeEEya— 7S5

5 IW—THEEZZEASmEICHNT S
EFEDER

RETIE, V—-THE2ZEZ BB T S
AFEOBRICOWTHIAT 5. AFHEOHETR
BEFEAT, WIS T2REETay ZAICE
W, ZhZhticd baaicxt U CHEiREaE %
1T->TnL, L, V—To&ERZE2TL
EOEE, TRRETTIEI EL vk, 2o/
ON—TREEREZTCLE D B@EtIicEL T,
KFELIRT HR0ERD 5.

ARETIHR 7(a) DT T T LOHZFCTEH
HEEDTWL, F2, F7(b) N 7(a) 070
7S5 L% SSATHL b DT, E6ICHETa—
TS ZICELELVDOTH S, £/, KETODSSA
FERIFE TN VAATE SSATERTH 5.

51 N—T#EEEZZTASmE1

NW—THEE R B D ERELDZ 1L, X7 by
SHEMSONSETER D -1 T 7 5 Lk WS
FEITLRTLTHZ 2 HELLTWS, 2Dk
W, V—TFOREEEZWTNCEITLRT WL D ICE
g b, W—THEEREZ LBENTE HEM
LT, BT & > UREBRBENZ NS &A%
HE—ThH5 [8].

R AR FEEHACE LN —THEERE R
LEGEGIIIN — Tl V- TRE, V— T3,
— T, V—THy, V—TFZ AN, v—
TR, V-TE&E, V-TREGE, THb.

N—TEEETAHBBILICHNT S
AEFEDBERADEER

B ABTCRNZF@ELEE D, V- TGS
B 5B IITarSroEREATCLE
Ik REELTH D, LT, BE{bon]
BITBWTRISBIGRE L 200EE Ly, LaL,
2TOEREMIGINT S Z LIETE R0, KF
BREATEAZ LN TEL,. KETIIN— T

5.2

ELEZ DB B ARFIEOYERE % b
5.

7B, SMEB TR L2 COINS @2 /3A
SN — TREE LB Z A RB LR S h T
Riprolzlz®, PREL AFRICET 2 ZER O
FEERIIMT 0 - Ty, RETTIHIEREE L 72K FE
DBEABED R ERRD,

WV—TRE R B HEELDOF T Y IV — Tifils
) — T EEICE L T HERMA S I oi b ol
BT DR TRIGATT 2 ED Z L WSERECH
5. 7RO NT, ZhbomEticxL T
WERL ARFHELEHT S LKS, 9D kI
THIERDO N L — AR I 5,

WV — IR — T DONER N2 B 72T 78D
T, MIGBHEREZIEND, LT, v—
THERICBT 5 HIEEE, o — T 2R
Bl WHIEROAREY 6 - THIEICEERT 5.
F72, V—TREEX, NV—TEAEREET L0
WHZLIEHLENPCDDLNRS>THBITTTHS.
L7eMoT, V—TREICBY S HEREEE, B
BRI DER DA Z Y 6 > THIGERE DL 5.
ThITEY, 4 UFy 7 ZAEHO HERRE 217
AIMEIMERYMIT S, VT HICHLGEEY
BB SN TORWZD, MIET LML % R
5.

ZOM, WANWAEZRL A, WO TR
T5. FLALLT] RSN

6 KIELEKR

KRETI, KGR TREL HBRRAEICLS
2N, TEGELERDOIEL S 2 REET 5 TFEOA
FAMEZTEDD 5 720 DEBRICON RN S,

6.1 E&
BRERFKF D COINS C 2145 (LAF
COINS 22 >34 5 L8 T) [10] D SSA FERFft
AVNA THEV2a—)V[15] ZHEAL T, COINS
AL T D SSA T AR OIEL S ERRFEL 7=,
COINS > %A FlF Java SEETEESh TS
DT, BWFRTY Java Ti& CEEL /-, BHEH)
121, COINS 21 U NA FITHFR ZB N L %
L7z, A T=A780E 5000 7R, 70O b H#R
REA B3 2000/ TRRETH 5.

6.2 EBR

6.2.1 BHELFHMmDEHSE

COINS a2 /31 F12H 5 SSA FdEftEsDIE L
TOMEFICONWT, BART AN IOy S L%
WCERZITRD.
EEREPTRIITHZY, AN, T oFBIRT
W L Wb oz o /-8, ERRIcH
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Loop Lv.0 Loop Lv.2 Loop Lv.2
0 0:0 <Lo>
= <L1>
3_1:;_1:0
Loop Lv.1 372:JUMP 1:0

<L0>

<L0> </L1>

</L1>

3 1:j_1:0
3_2:;JUMP_I:0
3_2:JUMP r:0
4_1:a[9][0]:9
4_2:b[9][0]:0
4 3j.2:1

;1:10
3_2:JUMP_I:110
3_2:JUMP_r:9
</L1>
</LO>

(a) AL L

(b) L—7 ¥

8: = THIITB O TRFIEEZ @A L 12FROZHIER

Loop Lv.0 Loop Lv.2 Loop Lv.0 Loop Lv.2
0. <L0>
<L1>
3_1:j_1:0
Loop Lv.1 Loop Lv.1 372.0MP_L0
3_2:JUMP_r:9
4_1:al0][01:0
4_2:a[0][1]:1
4_3:b[0][0]:0

</L1>
3.1:j_1:0
322:JUMP_I:0
372:;JUMP_r:0
4_1:a[9][0]:9
472:

3.1 1:
372:;JUMP_I:10
372:JUMPr:9
</L1>

</LO>

(a) BiE{LEL

</L1>

<L1>

</L1>
3_1;j_1:0
372 JUMP_I:0
372JUMP_r:0
471:a[9][0]:9
4_2:a[9][1]:10
4_1:b[9][0]:0

</L1>
</LO>

(b) L—7RBA

9: V—TREICBWTARTHE L EA L 2B OZERIFEHR
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LO LO
a_0=1 a_0=1
b_0=2 b_0=2
c_0=0 c_0=0
i_0=0 i_0=0
L i 0<10 i 0<10
b=2; L1 I L1 I
c=0; i_1=0(i_0,i_3) i_1=d(i_0,i_3)
i=0; c_1=d(c_0,c_2) c_1=d(c_0,c_2)
if(i<10){ j0=0 10=0
do{ j_0<10 j_0<10
=0; 2 1 L2 Il
if(j<10){ J_1=0(k_0.k_2) _1=0(k 0.k 2)
do{ b c_2=temp
c=a+b; j_2=j_ _2=j_1+1
j++:
}while(j<10);
i++;
}
}while(i<10);

printf(“%d\n,c);

_3=0(i_1,i_2)
c_3=d(cl,c2)
i 3<10

i_3=0(i_1,i_2)
c_3=d(cl,c2)
i 3<10

L6

c_4=®(c_0,c_3)
printf(c_4)

(a) V=R7OIZ A (b) SSAEER

L6
c_4=®(c_0,c_3)
printf(c_4)

() NI DHZBHTRMEDEBRE

X 10: HHTTREDOREDO NS 1

A L7 COINS a8 FIIARFELBIAL - &
TORFNRTH S 2004 F 7 H 10 HiRZFEHL 7=,
IRAED COINS D SSA b a Tz & A N THS
Bz, RO LU EHEWRE AW, B
fRIBICEE D < Ha@ER 0 BRELAS o SSA Hadft
2213 coins-0.10.1 fRZFEH L 7=, 2B, Bk
WCED < B RBRZE coins-0.10.1 fRICIESE
LI TR 27280, 200447 A 10 HikZ
FEAL W5, 9 TREDBREIIFIIIR [18] %
EAL .

EBOMNR L T 5B —E, T
ok, HEHOAERE, ERMEHRICED HEEs
HEERE, FDTIREORE, V— T FRERD)N—
THENH L, JEREROTEHE DR S DR & ¥
EOEEHZ, BAMSORE, BoHAToy
7 DkRE, BA o RRETHD.

F7z, V- TEEOREL OV — T, V—

ﬁm%) IZOWTUE, BFE COINS 2 81 5

ICEREINTWRWDEREITR D Z LN T
%&#ot.bt#oT WM Tl et ok
CEE DR EEEBROMNERL T 5.

FANTO TS ME, COINS U NNALTDT
Z NAIIESNZ/NEWT A N Tar S5 L5 700
A&, SPEC CPU2000 @ CINT A*6 181.mcf % {5
HL 7.

6.3 IEREEER

FERoF2 s Tar s L 700 & & SPEC
CPU2000 CINT @ 181.mcf THEBRL I-#R,

COINS a2 > %A T D SSA LD NT % 4D
RATHZ LW TE 2, NTWH - I-FaE{basis,

TR DRRED 2 D
o ERMafICHD  H@ip o rEL 1 2

o JFINER DOIEHE DR S DL & HIE DE S
A1

THole, T —FoRIITEN—F L 2 ipiic
NI eERTTY 7 OFE, TOHERTOY TN
@ﬁAﬁﬁ,Eﬁ%,@ﬁiﬁéhékm,%A
}m%: CEEZRICH A LI=Taro Lk BEIERS

CED Dk RTHIC kST, ESA-L
iﬁ< @OfC@ﬁ‘Z‘/\5 ZeMFIChhol E
FEd SHITIBN B,

&ZAT, SEITREICL TR T AT —
2 a v 7 ANV NMTIRBNTIERM S5 7208,
YL, TN TRHoTe L TYH, BT R
V= aryI7a)V N ERITHIOMS T TEH
BHREHNTE20, CoopdTerIAyT—
SarvIAIRMBRILZONBDIS

& 51T, BEbic k- TERIL— IV 55
BLEZAOND., ZOBE, TarIL0E TR
SRR 16D TA 6 LIRS 2470 b7 Tz
BN, HEIREZ{TRH>Z ik, £Zo
ZHERIINATBBH LI 2 bbhb

6.3.1 AN RYEDKREICET /T

AFELBEHTHZ LIk, YIIROLRS T
EMOBRBICETLEE EONT R 2OFAL 12,
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LO
a_0=1
Lo b_0=2
a_0=1 temp_0=a_0+b 0
b_0=2 c_O=temp
c_0=a_0+b_0 i_0=0
i_0=0 i_0<10
i_0<10 L1 1
a=1; L1 ] [ 1=8(i 0,1 3)
b=2: i_1=(i_0,i_3) c_1=d(c_0,c_2)
c=a+b; c_1=®(c_0,c_2) a_l=i_1+1
i=0; a_l=i_1+1 j_0=0
if(i<10){ j_0=0 j_0<10
do{ j_0<10 L2 i
a=i+1 2 ! i_1=0(k_0,k_2)
j=0; j_1=o(k_0,k_2) temp_l=d(temp_0,temp_1)
if(j<10){ c_2=temp_1
dof{ j2=j 1+1
c=a+b;
h ’ L3
j++; ;
Ywhile(j<10); j2<10 |
i++; L4
} \ i_2=i_1+1 |
}while(i<10); L5
N . i_3=0(i_1,i_2) i 3=0(i_1,i_2)
printf(“%d\n,c); ¢ 3=d(c1,c2) c_3=d(cl,c2)
i_3<10 i_3<10
L6
c_4=®(c_0,c_3) c_4=d(c_0,c_3)
printf(c_4) printf(c_4)
(a) V—RA7OIF A (b) SSAFR () NTDHZHBHURMEDERE
X 11: B TREDBREDNT 2

1 2DDONTE, V—TRERE )V — THNGE
WH L 72, 3T L WEBANORA D FEA S
NWEWINT L FRTES,

ERIINT2RRATCE =707 S5 Lo LT,
X 10(a) ZR9. B 10(b) lFATFVEE @A L 72k
WICHAEIND CEERO a7 L%RK L TEY,
MNDOFHEIC & VD TIRMEOBRE LR BT S01]
DTAT T LN THEE -5 7 TH 5.
7z, K 10(c) V& (b) ZIZNOTHEIT LV EHTT
EMoOBMELITRS 27075 2T 51>
O—757Chb. ZOX10(a) DTBT T LI
KU TEARFERZERT S L, BElbonig cRA
Ty 7 12D 2BBDOWMED c 2 DES—FL
RNV T —Fophie. 22T 10(c) @
HEAEATuy /120 2F%H0oa8eeRbLe, V—
TRERE )V —THMGEVWZ S L TnbZ L
Wb, LAAL, temp=a 0+b 0 &\¥D AAE
KTy 7 LOIKHEHAINDERNEEN, EBISHE
AENTWRY, LN TOV—TRERD I —
THEBEAH L 2172 5D, fflEAI AL
FEELEONTRHDL LD Z bbb

2 DOHDONZE, BT EE@%%%?&W
177255 — 57m ﬁﬁﬁ@ﬂﬁ&%ﬁ?%&

ERIINT2RRATCE=Tar7S5 Lo LT,
X 11(a) 29, X 11(b) \EATELEH L 725
ICHAhENE CERZERO a9 L%RLTE
0, MNOFEIC LV TRMEORE L EH T
LEIDTO T I NN T HHE 7 -5 7 TH
5. E£7z, M 11(c) i (b) ZIZJIDOFIEIC X V&R

SMEMOBERZITRS 70y 5 LK T 54
HWoa—r57Chsbs. ZOM11(a) DTRTS
LT L TRFEZERT 5 L, Rol{torifgT
HEEToy 7 120 2FBDHAD c2 OfEHI—
KLlianend oo —FrBH k. B TEED
MREBEEFEARATOY 7 L0 & L2ITBWTEHAIh
TWa, L2»L, LS LINRESsC(EkeE
12, LLIZBWTC al DfEIZFEESHBEI SN TS
LT 720, tempt DMEIFEFHF IN TR, =
0%%,5% EE@%&WEL<ﬁ&thw
A NS D R DORE LR T 20
?%57n ﬁﬁﬁ@ﬁﬁ#ﬁ@oTwé@Tu
RPN Z e ’bhr b
SE2DODNTERHE LT s T L2
X, WIhY do-whileBlONV—TTHB L WD
bbb, EBEL L5 T7ar S L% while B
DIV — T TEERRL KR, [ELOESTUREORR

EWMTRAT. LL, a4 5 ETHILHED
BB 21772 D BRICIE, T ORBELDHINT while

) — T % if CPENTZ do-while D) —TF
IS L 7= 5 D3l L ORISR EMRBEEN D 5
729, LIEULIE whileBID )V — T % do-while BlD
N—=TWXERT LB 5, PlAE V—TFR
ZROIN —THENH L DR 2 ZL2I1T72 9
I, AEED L Tay s (fiElov— 27570
J—=R)E R bNV—-ToeToO7Tay
I EFILCOLLELNDS [1]. ZOREDOFT
3, V—To~yFTuay e HOday 7 hE
CTHHNV—T, 2% while BID)V— FITH L
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LO LO
a=1 =1
t O=a t 0=a
b=t_0+2 b=t_0+2
t 1=b t 1=b
main() t_2=a t2=to0
{ t 3=c t_3=c
a=1; t 4=t 2%t 3 t 4=t 2*%t_3
b=a+2; c=t 1+t 4 c=t_ 1+t 4
c=b+a*c t 5=a t 5=t 0
x=a+(b+c)*a; t 6=b t 6=t_1
t_7=c t7=t3
t 8=t 6+t_7 t 8=t 6+t 7
t 9=a t 9=t 0
t 10=t_8*t 9 t 10=t_8*t 9
x=t 5+t_10 x=t 5+t_10
(a) V—A7OJZ A (b) 3FHI— RA (QNTDHHEABMERICET<
ZTRE OSSAKER HBEB ROBRE

X 12: BRMsiBIcE S S HEHORBHEONT

TNW—TFREXDEBEBNE L 21772852 LY,
~Ny Ty 7 PUSON—TRER Ty 7 5R
ZTREZEBVWVHET Z 2N TERY. LA L while B
DN —T % do-while IO )N — T ITEH}T 52 &
WKk ~yFday s oTay 75—
TAREREZ N —TIMNGBOET Z e TESL, L
25T, RFRICEL D 2N S OB TTREDR

6.3.2 HEHEHICESHLEBRLRDEREICHE
ER-YAVA

AFHEEZBEHT L2 21250 COINS 2284
T2 H B ERsIEICH D  HEH RN obREICE
TLFELONTERRATLZENTE.,

AFEIC LV RRTENTIE, SSAZTHL 7=
o — K% 3 &= — NI L =%, B
fEfEICE D BRSO RREZEH T2, IH
TILDBREZEZTCLEILDTH S,

ERINATEZRATETar 5000 LT,
X 12(a) Y. 22Tl E¥a,b,c,xiFIN
TRBARZERTHS. COINS a2 /81 T
HOENTWS 3FHa— R oTar T L2
%, H5MEPICKBNLRERFERINW TS
5E, TTHROICKEBNRERE 0~ VERIC
Wo I2ARAT S, ZoRZToad% 3HHa—
RICZEHT 5. X 12(b) I3ARFHELZ#EA L 2B
HAhshs CEEROTar7ShE®ERLTEBY,

BULSSATERE LT bhvy tnHIFM2E

L7cle®IREZ oz e PRSI NS, KBRS
B SSAERELT ->TwWbkd, ZBHO

DHERT, BEtZERAL TWEDTHS.
CONTE, TarS LARICKEBMRERDH Y,
7D, COINS 2V RA 52 A FhTwb 3
HHa— RANOTHEITRH & ST arsh
Bz T2 5. FEB, 3BT~ RANOLHL1T
BTN, B12(a) @7 T LI L TERR
THICES L HBHHROBRELITR - IR, IE
Lnwrary s LE ikt L, — B
WCEREIL 21T OB, 3H/Ha— RALTHL 2
DB 21T/ D BN K&Ehd7kz®, LIEL
WEEGELORNIC 3 B2 — NAEHT 5,

72, ZOBBEILDONTPREERICBWGER
INTLEHIHE, ERLV—TICH-TLE DS
EMHD, bz e eELXD L, KFHECLD
ERMERHRICHE D S HBHARDOBREONT DR
WBIEEICER TH - EX LD,

B, TAED COINS OFHAR coins-1.1.2 TlE
CDEIBANATE [EENTW5,

6.3.3 D o B & D

(B9 %/8T
AFELZEATSHZ 12L& COINS 28
TN H D IFINEROEE O S OBE L HIE OE
XHRICEIT AEE LONT ERATHZ LMNT
7z,

SSAEHLIC 3/ — KA -7y oL KFHEICKY, V7 MEROMRSZERT S
WIKHT BEE T — 257 Thab, £z, M12(c) BONTEFRTE.

i (b) 1 COINS 22 U 31 T OERMBERHFICHE DL
A O ROBRELHEA L2 7075 LK T 5
HEoa—rs57Cchs.,
M12® (b)(c) E REENB L ITR->TH5
ERDVERMEIEICE D B HOABRE L EA L
2 THDH., ZONT eI DT KEMRE

FERIINTBREATETa S Lo LT,
X 13(a) Z/RY. AL O DGR & OB &
HE DB SHA O ANIT g 3] ThHs.
SSA 7' 7 TCld, /— NITIHMENERE SN A -
TWwa, J—RiZidg Bffntky, & 3%
D) — ROEEEZIHMEIC k- TENE b



ErETarSI B TarSI LV rEEY—7 Y ay 7 (PPL2005) 13

Y
N
Y~










