E£3IE EEE2UNMAITEY

X — YRR RO AL B PAT N  RCAEE, MR RS R
DAL T CPU M EAfF (Main Memory, 8{FR A A7) . CPU EMOTHA M, &
FESRAB AR P NS £ (Variables) 1, A3 8 S8 S 1R A fif B — AT AT I BT
B CPU )5 . 2 anfar il CPU Wiz B AfE /R CPU KR EE EA T A&,
SR AR RO 2 AT P AT Y . Herp A2 hk 3 1 20 SO0 E IR AR [n]
Motk AR A R AR R AR, BN AL RE R IES C.
C++ Java FIEATR M 0 LE AL fe 5 78 YRR X35 LR P 09 45 B, JR AT
A5 H AR R BT YRR A 4 R N TR e LS e R Ry A ok
FR) o AR R K S R X B e g AR L g R VR R R G MR B A B R
) EE A & G,

3.1 5%

FEF 51 20 5 Y FEF . 0 Python C,C++ 45, I A2 SR AL 47T DL B 43R
BT A TR BB R PLAR I S . AT RATHORIRR — KR
AR AL AT S AR .

FEFF AT 2222 12 CPU M A7, WA 3-1 Fros 3t AL A Ao
wRE R CPU M EAr . CPU J Mz 389 . 577 47 il i e MR G i A8 6
B — AP P il R M B — 78 H A A AT PP A A B S A

X AT
EF gt
CPU
a=atl 300
a 1000

B 3-1 HEHLHAT a=a+1 5]
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BAERATLL T — R FT B, EXNEF R —&iih a=at1, REE
XA =" A E A R B =" M IR T, XA a=at 1 MR
i BESHNMN a1 IR R ERTAESENTEa, F5HANMa EHELEa
FRAFE R M55 A0 a RASAE B E .

2R ORIRATR 434 & 2 el BRAT 1

55—, CPU Je i 8%, Mitb ik 300 4b BHUHE 4 %) CPU . &3 CPU 194 #7 . CPU Al
TR R AR SR (a2 e N R ER )5 55 =, CPU 2z b dik 1000 b3 78 & a 1Y
5 25 =.CPU X MMEM 15 5500, CPU KA 1 J5 (4% 577 [0 2 Hi ik 1000 (4 a 4b .

3.2 a=a+1 i

H9a=at1l RERA 8L, B TERALAIE S . TEAT 8 1 16 ¥ i o 1
YH A R a—at 1 TR
3.2.1 #SfRa=a+1 TS E

a=at 1 MHAT TSR =25, #9608 CPU M E 7B a. Hedf CPU XF a 40 A0 1
BRAE R CPU 435 55 B4 A7 I E 47

e 3-2 fron, EFP S AL IRIROE e M1
“Belita $IR™R LT RAER a7, CPU A ek
Fi1 27 7758 (Register) R JAEHEAS Y a. £ 00

CPU & a 5, BRI F A4 R . FHE4HE [R] ﬁfg@a iﬁ;
J= CPU WA 5 TT . & A BRAF i 25 5 19 = 2l A7 6 3
. B—MIey CPU By % A7 45 A B H & A 2> a 1000

VEBIAR ) B A — A CPU #4325 17 7% O 44
PR 4% R1I~R32 A %A4 32 Ml H A frae. Ffil 32 Sk azatl JATPR
iz a=a+1 B, e BAAR B a B — A3 17
#t R.AR G CPU Fixt 2 f7de R M IEMTiE 5 . B8R/ M2 )5, CPU A ¥ (H A7 7 £ 47
MAEAR 2 CPU ASRE B3 X N A7 808 B0, 00 200 2 2 132 31 27 A7 2% BL L SR U5 7 27 A7 4 L iz 5
BRI ML RAE M N EL,

55—, CPU Mtk 300 4b iU — 453 4], CPU $h7“32 L a 3] R7 5 4], w23 M s ik
1000 4b 2R B a BME 2] %4745 R W

95 =20, CPU MMtk 301 Ab s S — 2340, AT “R I 1734, CPU 23 % R $iA7m 1
(3R 5

55 =25, CPU H MMl 302 Kb 3S2 BUERS = 450 4], AT B R 77 [0 2738 ) s S 77 4% R
HRAS R a YA A 0] 2 A7 R M hk 1000 4k

3.2.2 CPU gz 0 &R 4

AT a=at1 05 FATIFF] CPU 5 2 T A7 AR b Ab S BGE /). X — 5 2 fig e CPU
QR RGE TE AT B M 7 I A P O TR A A CAE R L7 CPU 2 B AR 52 Ui 128 53 1) 2
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WE 3-3 fizn . CPU A i ff 4w R\PCUIRVALU X f: . BAERAT R4 FH CPU

B3 LA AZ O FBR A
& ) th HE B 72 6F 2 it #28 PC(Program Counter) CPU

BF T PC & — N ik AR B . AETH LA T 2
JP i PC AR 2448 ] A7 H 10 58 4538 208 ) CHPDZ 2508 A 7 B A7
k) . CPU 5 &2 B PC R 48 18] BB 5598 4 Sk $huA7 .

FENUF P4 T A L PC 20 LR 0 1 (R 32 {3 CPU, — (=]
MHEAE G A AT T DS 45 %F 64 £ CPU, &0 8) ALU
Hah$g I F— 2 EPATRR F 18R] . X T — se s i 45 #1541
un if for while SF4& il 25 44 , 2 7 1 ST 4 25 43 XL, sk i PC 1 fH
HR SRR AN 1 S 1 T — &R FE . 16 5.3 Wi ayr M8 CPUMBLLIEE
B E Z 75,

CPU FZEEEFIEA £ < & 758 IR(Instruction Register)

R4 A4 IR WA REIR A7 A7 4% » B8 R A ON EF I B r 84 . CPU M
TP R TR A E] IR Z 5 B R B A R A 523X SRR P 48 2 IR BT AR I A 484

HMITIEE & RiZ 48 8t ALU(Arithmetic Logic Unit)

ALU ZAFES i i B is R k. PUAT BP 35 2, CPU 8 75 f7 48 h i fE S A
3| ALU H, ALU fif 58 48 B 5 25 SR A7 1] FF fE 4

MR T CPU R0 e AT ANE T CPU M 2/EH .

3.2.3 CLHEELSHEE

T AE T E AR R T AT RORG R . AR TE W T LA CPU ¥ R “IL w48 47, ok & ik CPU
e . SEPRA CPU g 45 H L dm 48 4 5 . DI REss K & 2% .

IERANTE a=at1 ZHTHIMA S —FBFiER a=10, W R LA L & a WIH. AR5k
ajm1, Bp

a=10

a=a+tl

A EBURFAT a=10.a=a+ 1§47, CPU 7 5 A F JL B A B R IR
“F RAFIE 27 BB a B R RN URHE R A7 a7, Fofl 14 B i JL 2% 86 4k 25
B RAE

1. “iZEX a B R"#21E load $#§%

PP E A R 3 a B R”, %R CPU AR i a BB F 7 4% R . AT 4
load /R “EH a B R7#EAE IR A load 54 ifs B4 WA “ B AE 2" (Operands) , — >4
BoE W& a Wbl I — D ERAVEBUR AF 0K 10 A7 17 4%

¥ : load R1, (address)

PTER . “HAFHAH L F B
P IL4maa 4 b “RAF A A RAFR AR, BB EFLSMATHELRSDE., £
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load R1, (address)#4~ % ,load -2 #E4F L, & 5 45 F & & R1 #= (address) #¢ 2 3 1F %,
B AF AL 6 3 3w K operator, #EA4E 4k 9 3% L » L operand,

7. address & A A ik, (address) & T X AN bk A A5 64 1A .

[#] 3.1 load R1, (1000)

AR RN o EAFHLAE 1000 4b 4728 352 OB 5 A7 g% R1 . Qi 3-4 65 3k s 2
load #§ 2 $hAT U4 AE .

B2 AT
CPU 1% b
BEH (R 1 300
R1 R11 301
FR 177 [Hla 302
ALU
a 1000

K 3-4 load 54

2. “REE"#RIE

FEFF IR A TP B R A" Ron A ar A an RIK— M. T34 mov Sk 58 iR R AH”
BAE I8 4 mov 45 4 il A I ERAER, — NMRIEBCR RS 1018 s ) — DMRIERUE A7 f7 4%

#2L 1: mov R1, constant

E: mov IAHBHANBRER AT —NEFTAR E—AA TN GFK,

[#]3.2] mov R1, 0Ah

ZAR L AT I ERAE BB — A HBUE OARWCTHHEHI Y 10) 45 27 7 2% R1,

A mov $5 A LA LR — A FF A28 P E IR 45 5 — AT A7 4% 84 mov #5411
P 1R AR RO 2 A7 45

#2L 2: mov R2, R1

iE: mov IMAA HmA T A SR,

AR 2 PATRYERAE 2B E — A A A R TP RO E A 2P 77 & R2

3. “R 017 E—add $§ <

FEFFIEAI PR RN 17, KR A7 A% R BRI 1. FATBITHE 4 add RSE MR 17
PR B4 add 3584 il 2A =AM RIERL — N EREEUR 578 & R AHMME ., — D EAEHRE
fifit 2 5 R A A7as B — MRAEEUR A s B A R A7 6e

#2L 1: add R2, R1, constant

F:add MAAZABMER, - NMAFHREAANZFTARZ . EAANAFTAEETE A
ARFEFOFTER M- NLBEMEHERGFT A S, %4 KT R2=R1+constand,

[#]3.3] add R1,R1,01h

AR R M A A A RT P AEUE N 1, 0K 45 A7 M 25 fr g R1. WUERAFA74% R1 TPy

mov 154
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B W] 72 06h, PATIZAE )5 - A A e R1T P RME LN 07h,

A1 A B add $5 416 7] LA IS 25 47 4 o (A AR I, W45 05 — A AR A A h i A8 6L 0B
% add 84 1) = BRAEEOHR 2 A A7

#%2 2:: add R1, R1, R2

i add #A4AH ZANF A BB

IR A PAT R ERAE RS P A A AR RLR2 (B AR I, 45 R 45 27 77 2% R1, dgh
= R1=RI1+R2,

4, BiiEES sub: [F add F5E£ 98K —FE. “sub R2, Rl,constant”3X T R2 = R1 —
constant, “sub R3, R1, R2”"f£ %X T R3=R1—R2,

5. AR (L5 < shiftl: “shiftl R3,.R1,05hKEXFHFEHFRI W - HFBAERS L. BHB
MBS AEO.BHREMEFAN R, 05Sh AT LA —NFHFIHFRR,HI50, “shiftl R3, R1, R2”
KRR ZHBERERS (ROME.FAR., EBRESHESTHE RIHEE. R1ER
—{r,.R1 EHELYFR2,R1 £ 2 i, Rl EH#HE L TR 4.

6. ARBALIES shiftr: @ARAM . BEEHNBEZTSMIEO.

7. “¥ R7FMO a”" R {E——store 5 &

FEFE A R A7 117, R ox CPU K 2747 28 R P BB A7 [l 2] £ 47 b . AT TR 4
store FR A7 R7EEAEIE 4 store 84 5 A P RIER, — MRIERRF /A8 Ry 5
— MRAVERUE EAF M A AL a.

# . store (address), Rl

7. address & W A W ik, (address) A T 2 A=, R1 2 F 4 2, L# £
(address) =R1,

(5] 3.4] store (500), R1

AR RN AR R F (A7 ] = A7 bk 500 4L
f N

FIRA . 25 #ATR, At 4 CPU e X2 RE T AR T, BEH 3 ALU it 47
EH . MALAEET T ERE ALU ¢t 178 FoR7
WEWM. WA CPURELAZ MW H B Gk FELZk CPUL FASZE ik E
1. CPUFAEEMESERE 1 AAEAENNE . M EE693E5 TR HE 50 AR,
W RERALU 2 FMABRENT A ER, AR ERLR KGR T ., AFHEERAE
TEREAMITHGFPHNEELZER K E AR ALUEZHE . AR ELEREOANET., XFHFL
Yo FE R B STAR W B RO N s R AR S

\ J

3.2.4 a=at1 HIEEBHITITIE

R T B ENAT a=10, a=a+1 BJP A, TATHILAKIL %its 2 K46~ CPU 14
. Jedtl a=10, a=a-+1 3X WS FE 7 15 4] FHAE L 0910 Gt i 4 2k 3R S 10 4 48 2 09 AT 20 3R
mr,

(1) BFIFHRIATIS A a 7R 78 EAE M HE 1000 &b, a=10, a=a+1 BFiEMNA L
FA G484 Ntk 301 4b FF BRI 774t B 25 48 2 . BT JF LR AT i, PC 48 L 2 B2 )7 11
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B HhE 301 4b,

(2) W 3-5 przx, CPU M HHE 301 AbFF 46347 . PC B 301,CPU M bl 301 &bz HL
mov $§4 F| IR, f# 2 - 04T mov 584, By Arfr 4 R1 WA a WEWI(E 10,88 )5 PC i 1,75
M — 2 gtE 45 .

AT
CPU EX Hih

®) + store(1000), R1  |302
load R1, (1000) |303
addR1,R1,01h [304
R2 store(1000), R1 ~ [305

301 hL\— mov R1, 0Ah 301
1
| R2 |

a 1000

3-5  mov 84 BT
(JE: By CPU M A7 &b it EALT AR R B, HIFR AL CPU il #
32 AN AR O T B DL, b Ak Him Y R1VR2 X A AR A

(3) I 3-6 Pron QPC {6} 302, CPU Mkl 302 A E2HL store 1543 IR, fif# I I14T store
164 AL R AR D a (EAE I F A7 AR 1000 4b L8R J5 PC i 148 1 F — %I 0tE 4

CPU EXE f{]ﬁﬁ
pC |
LL mov R1, 0Ah 301
8) L store(1000), R |302
load R1, (1000) |303
= addR1,R1,01h  |304

2) store(1000), R1 {305

a 1000

3-6 store 84 B AT

(4) A7 load ¥§ 4. WK 3-4 iR, Z 5 PC #8511 add 64 . WA 3-7 i, PCH N
304,CPU M HshE 304 AbiEHL add #6843 IR, #1223 04T add 84 . B 3 fF#s R1 P AR & a 1Y
B 1, 8 45 A R a8 RLARE PC N 1,481 F—&KILwmHES.

FfBH . 4712 5% = A 1% 4) 49 store o % W /AN 15 4] 69 load 2 T VA 1A 69, 2759
MBI, Z4, ASiE T HBEARNTNILAEES I ATELZH—ANAEF KB
FRER TR, BiFREAME—F G, FX %Aiéﬁ—i—;fi“

(5) AT store F§4 . [ 18] 3-6, %45 SHLAFFAF4% R1 85 a il 1 )5 BO(EAF 0] 32 77 o ik
1000 4t
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: it
CPU ER i
PC
304 I IR mov R1, 0Ah 301
@ al 0 store(1000), R |302
) load R1,(1000) (303
ALU addR1,R1,0lh |304
I R2] store(1000), R1_|305
a 1000

B 3-7 AT add $5§ 4
INGE

AFHRET a=10, a=a-+1 X Fp {8 R IE IS 4 72 T H B AL 2 i ST . w0, A
AR AL T IX SRR P B, CPU 55 2P 2 B . H TH S AL I A LA 3R AT 1 4 5k L 7
PL CPU Wit # sttt T AH R 9 I 448 2 7ok #6878 CPU 45 /E . (7 spke WL, AT IF 1% A 1l
FHE SR HE— R RALA R T RIE 48 2 8 23T 1 AT IR A MBI R 46 4 . ok K
FIAR AN &, WL g ds 4, 45 UF CPU Z T8 TAE DT IE 8 M A T2 .

Z 5/ 3.2.1: CPU BUATRIFIEMN] a=20 B} AR ERAE R 47

S5/ 3.2.2: 1584 load R2, (1200) AT A HAE 247

LR 3.2.3: H shiftl $§4% R1 (G LL 10h(H#EHA9 16) . /£ A R3,

LSRG 3.2.4: H shiftl Al add #5426 R1 {E e L Och(F#EHIH 12) ./ A R3., Add #§
A FH Bk D B A

SRR 3.2.5. AR x 7E EAF M 600 b AR B y FE BAF MU 604 kb, TEE Hx=
x—y B AR

S 3.2.6: X T4 RHE S shiftr, AT 58 J5 AR LE A7 o3 0, {H 238 CPU
A=A BIES BRI R0 S S a2 BRI R S A2 L ARG T A
BT 1. R M s A 0 A B G SUIE 0, IXFP i “ B804 787 . 3 [ 3X A~ 48 42 1 2
AT A 7

BR: Thfe ARG ETAH L,

G 3.2.7. WA R x fEELE A7 HhE 600 4b, AT 5E R AL 445 4 )5 . ik 600
b A At B R s = 2

load R1, (600)

mov R1, 09h
store (600), R1

3.3 kg

TSR — A>T R — s 2 B T ) 2 T 81— 26 03 SO W 1) R P 0 ) A if-else 3
) for PEFH \while 3R A . AR 40X 61K A B AT 2 402 [E AR RO WE 7 AT L FAT TR 4R 42l
ZEM R PAT IR 5 2T if-else IERRIE AIZE TR R ERERATHY .
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3.3.1 if-else EIFIE A

AR FIES E XL T AR if-else £ for TEHRERFI S L ILERX, HE -
else for IBEMAIPATE R ALY,
WA 3-8 Fran 2 if-else THFIEA ML IE R,

fclse MBI « Je 0 if )5 60 4 58 00 e ifx<y
SERS U AT B A BT A B B, 7E 3.8 o

else

S x N F v AT A B AL S RT3 B, ifelse
AR LRI — AN A O IAT L 25 AT if-else 45
i T B A e

TR 2 F AT AT if-else PT84 i 152 HLIZ 2

B TR R x Ry YR/t — A3 ) R x
RANT y AR CPU B AT 17 1F

BT ok CPU R A7 3 1 F B85 SR AR LB SR 72/ LT PR RAT O 0t .
— BRI BT AT AT A AT I R B B SR A O L R AT I
fIHE AL TR SEHR B B 40 e BLAT 52 B IBTA HHRLS U AT A B C

IHHIRB

& 3-8 if-else MEHEIE A
fili fb & ik

FIRA:. “AB3# 2505k CR“ R F 4256 % B”, X\ RS RMEAH 2
X 59

PI3S. “HiEskit 2|54 3k CT AT L MBI E G 3 C; “ B F]E4 3k B A
7 CPU s H) b TAE ARBXANFIBTeh 2L R, R ik B R T 23k 3 545 4) 3 B,

3.3.2 HEBERS

FATH A CHES R T CPU TEHUAT if-else YEBEiE A BT A4 /E . MITE T E L&
LA HE 2 k8728 CPU PUATRIERAE . AR 25 LA x /T y7 B Rk A 3 0 A B
B EAE anfar FAH R 90 2w 45 2k K .

1. “kBxBEMNF Yy —slti5L

TATE T84 sl CPU #E47 FRRCHRAE - sl 75 22 = AR5, J5 WA B B ik
JEAFAEAR B x FIAS & y B BFARAS - 00 — D FE A7 A R DR A LA 46

¥ 1: slt R4, R1, R2

AR PAT R ERAE B L BT A7 4 R P BB 5/ T R2 i 80, an 2R/ T, K
A REE L, ENE O,

FATTE A st RBAE LS A7 A7 25 Th 028 1 A — DN BUE M K/, B4 sle 1 )5 A 454
B0y ) S PR AR 7 B 1 A AF e W B T 55— A A TR AF LU A 2R

¥ 2. slt R4, R1, constant

AR AT MR AR B L B9 A7 4% R AL BUE constant, 41 2R R1 b A9 B {H /) T
constant, | 27 {748 R4 & 1, BN E 0,
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[%] 3.5 slt R4, R1, 0Ah
AR FRR L I R T A th B BB A/ T OAhCHD-H#E A9 100, W2/ T, ) R4
AAAE 1L ENE O,
2. ¥l NFHEFIESL slets S
Al sle Mg X 78 2 —F, Bl “sle R4, R1, constant”, B HEAF A7 2% R1 A BUE
constant, {1 R1 FAYEE /N F 84T constant, | &5 fF a8 R4 B 1. 5N E 0,
3. “IEEMFERIE AR IEIE—Dbeqz S
CPU & 244 HL Ay 45 R ARAT- B A7 a4 2 T Ok, CPU M4l 27 77 a4 rh ({8 (0 30 1) 2R )
Wr AT IE— 15, F84 beqz KA/ F AT IMERES R 0, WHRN 0,CPU KK Fi%
Y AT — Z5 1B 4] IR Bk A% B o) — AN iE A, X TR B AL B TR Ay e FRATT AT LU —
A“Fp%E (LabeD "RARIC . beqz 5 B WM RAERL, B — DR AEBUS 76 LA SE R 27 77 20
T — T — R
X H beqz {tF T Branch If Equals Zero &= &,
#%: beqz R4, label
ECRETRES —REAS TRALHES T A LA SN AFE labell label2 4
AT, PAT AT 30 7T AARIE 25 4F 9k 4%, % B 4 9k #5 3 31X 4k 35 A 3k L AT, beqz 384 AR
ko desd ., CHBANARMER, —MEIRAUBRERFTES: A —AAFE,
[ 3.6) beqz R4, label2
AR RN IR A A A R4 RO R N % M BEEE 24545 label2 FRICAHE 2 HLAL .
4. "“HERZRI B AR EME—0qoto 5L
#% 2 : goto label
i : beqz 38 A AR F4F kL F 2 G Yk, goto 384 A & CPU 347 A 5 3k 4% 04 35
o &R —ARAF R B UAR K abel.
PATEAE . BRFE B4R %S label fRic 948 24k,
. “goto label3” K/R Bk BIHR % labeld fric Y482 AL AT .

3.3.3 if-else IEFIEAIIT
BT FRATHE if-else ¥ £% 15 4 B IR M0 4484, TERIA

P

ANIR if-else 454t B A1) EL B4 A5 B x ATy 76 if x<y - boas Rd, abe0

. B B2 x Ry 48 BB 48 R1 A RZ o, JC

4 F CPU FEIRAT if-else Y643 A B RO BRAE 0 329 Q) —_—

P . i label0 :
B e sl 4 Ho xRy 9K ISR N v AR L o

#R4E L ENE 0 - @
H beqz f54 FIT R (01 ML R 27K 0,45 B F = ]

PATHEL

Ho— R4 1B x /Ty BT SRAT 6 A B AL sl 2 3-9 L4ifR 4 RR ifelse
e if ZJEMIER . PUATR IR A TR RS 2 ) AT
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T goto 454, ELIZBEAL B Ay C, i 3-9 w2k (2) fro .

HZ R4 0,80 x A/NT v, MIBKEE B iH A e B $UA7 . st 2B 5 else Z 5 AY1E 4],
WE 3-9 PR (DR, $ATEEAS B e A A s 0y AT A S C gl 3-9
FELR (3 TR,

MAEFRA KA TF if-else TR A I PAT TR,

(1) FAMEE - if-else BEFEIEA) BT AT 2 48 2 M HHE 304 4b FF 18 FE A FE 47, BTl
HF AR x Ay © 4N FAEHLHE 1000,1001 &b 43 51352 B ) %5 77 %8 R1 Fi R2

(2) WK 3-10 iR AT slt $54 . CPU Jof sl 352 3L B 95 2 a7 f7 & IR AT 132
ZJ5 CPU ¥ 2 fE 4 R1 i fras R2 iy BEHH 8) ALU b, X T I8IE 3, ALU i
Xof T A ST AU R I W e 0 LA 5 SR A7 I B 2 A7 8% R4 b, PC o 1,98 1 F — 4%

154 beaz.

7 i

| sltR4, R1, R2 304

@ beqz R4, label 0| 305
i BHRA 306
goto label 1 400

label0:{E4aJERB 401
label 1 :{E4aJERC 500

1000
1001

Bl 3-10 AT sle #4584

(3) Wl 3-11 fif 7~ , 04T beqz $5 4, CPU S beqz 184 B3 48 4 - 17 %% IR, #EA7 i
.25 CPU KW 7 4% R4 MM .

HNAE
CPU ERE Hirhk
PC slt R4, R1, R2 304
[401 [={ 305 | | IR }“&\_ beqz R4, label 0 | 305
@ B A 306
goto label 1 400
label0:3E4)E B 401
ALU labell:jEfJEE C | 500
1000
1001

& 3-11  $44T beqz 6 4 BN x>y

(4 B x Fly AP RPNRR A x A/NT y(x=y) . CPU K% R iy 22 98 (5) Fi
IR AT B HE IR, (8), (D IAT .

(5) 3 x=y W R4 AF{ES 0. W BEALF label 0 AL P AT, WA 3-11 H R 2 (2) iz . PC
H7E 0 401,45 1] label 0 &b, RV iHAJER B (58 — 450640 .

(6) PATSEH A B R T A 1B A1 IS . 45 R if-else #E £215A) . b5 PC {EH R 500, %



90
4&% M El =S8 ——1IL Python A

PATIE A C,

(7) 4 x<y i}, R4 & 1,47 beqz $§4 AN BHE F label0 ZbPHAT , T 2 ¥ $HA T 35 ) e
A M — i8R, X PC {E R 306,45 i Ak A A5 — %04,

(8) x>y, W7 P AT 58w A e A v B B A3 w8 4) J - PC Bl 400, 48 1] goto $5 4,

(9) & 3-12 fr7x ,CPU $i4T goto #§ 4, Bk#5 % labell, 4nf&l 3-12 H 4R (2) iz , PC
B2y 500, HAEPATIH AP C 450 if-else MEHFEIF A .

CPU E1F ik

PC slt R4, R1, R2 304

500 o) beqz R4, label0 | 305
@ B A 306

goto labell 400

label0: iB4JER B | 401

ALU labell: iE4JER C | 500

X 1000

y 1001

3-12 AT goto $5 4

3.3.4  while &5 iE @1 AU HUT

if-else PEFEIE M) U8 FRATEE PEPUATIE — B Ay B, 35T ok, FRATT A 28 25 1 ] 2 52 40
TiEA] . AT A B BRVLAEE E L AT — ik,

FERR T RITIE T b A PR E FR 4 25 4 . B while J§ ¥R for E 3, FRATTERT
fift— & while JE I AT 2 5 .

E A while iE 4]

if-else MR IE ARG F A M H 5 B FE L b — N iFE AT . RATTFH 2B HLE
AT R — B A TR AR TG B — AR A B4 AT T AR R AW S
B R E SR T LA . AR IR A B FR AT 2 0 AT, 75 D 4k 22 7 A AT .

Kl 3-13 J&—> while #E 0y 0] . FoATHE XAk T while x<y

% while 3R By AT AL L A1 F

(D AR R x Fly BRI < /ANF y MEAT IR A A,
AT IE A B B,

(2) EEHFIWAE < BE/NF vy, RN TF L WEEPATIER B 3-13  while fE3R 451
oA, HRA G x ANFH/NT vy, BB BT IR A He AL T2 45 R ¥ 15
while ¥, A TiE ) B,

LIS R while IEAHIT

THERARE — T, L4048 2 Wi 38 while 1§58 1 17248

WK 3-14 Jos BE & x fly © 250 53 B %5 A7 4 R1 A R2 by FRATHEH AL
PUAT while fE¥ 5 AR, CPU 5 ZAR R B /E BRI g6 2 0 F -

WA . CPU ¥ A7 & 3-14 iR il dide 4. LBUF .

(1) CPU AT slt $5 4, WL AP AR an TP AR 5 x By BRI, IR0 LB 4 AR AE B 7 77
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M Ra, R x T Y»[)l'J RAE 1, H{WE O, loop:

(2) CPU $4F beqz #5415 R4 1 {H K 0GR R1 AANTF N
R2) R BEEE BT (5), AWML RA=1CHI RLNT RDLIUARBE 1 '

|
[ 5 (O]
e JIF AT 2 HERAL

(3) CPU AT F— &84, ik R iE At A s — | - goto loop - — —
| aoell:
S IR AT SEIE A B A TR BT A AT, L—
(1) CPU AT goto 454, PAATJ5 145 512 W6 5] sle 45 4>
WME L (D FTR. BB R (D 4 B 3-14 R % 45 4 3%
(5) 4594 while (BFR45H . BEE 5 labelo 4b, A7 405 B, A while ffi I
1Pl HE 2 (2) TR HDUT
(T BT84, b
3.3.5 for fBEMEFBIHIT VELAT A x Ry S i

HE 247 35 R1LR2 R IR

iSRRI for IR E M. 8 . for fEHJE IR & R T feosife. 25k <l y it
EHLEEE RATIE AR A B 2 R, R — RS, o I T
Python H1 (¥ for i ¥ 4 it A 75 BE7E 2 7 R om 75 ZHATIY

1. B for IR

R FE S 58 T ARR Y for J5 385 ML B for 15 5F 00 P77 2 48 40 2 K )
ANFE L W 3-15 Rk for fE IR B SEATIE 2L, @ H for E IR &4 — A48 ik 1 ok
G P OB R AT — U A B, AR a1 (B AORE N AR Ak . BOE T EER AT 10 IR AR
oORRIE O BT A AL ZJEAREE L UE 1L HITIE A e A BT ORAS R L HUE 2, HAE
PATIE A AL BB & EAH/NT 10, A HEEPATE I AL EZ0E for IR,
RIgATiE A B B,

for i in range(0,10) E)’N’i ’ &ﬂ]ﬂééﬂ]% for ﬂﬁ%éﬁ#ﬂ E/‘J Tﬂﬁ?ﬁiﬁ °
Sna] (D) el — A5 R | AT AR IR U S e i — A9
- ok 3R 1.

_nmf;&B (2) 78— .
[ 315 L7 for (B3R 45H (3) HCBAR B i 275/ T3R8 10 0. 0 S/ T 0 4y
(WA “for i in reange(0,1007%  fTHEHR(4) , B/ BEFERIL TG
7 O 10, U 0.1,2,0+,9) (O PATHEAI e AL RJGAERE § 0 1, 25 704 Bk 5

BB

(5) 45 for B3 . PATIHAIIR B,

W& &R while #8238 T AR for 3R, 122 for BIRILERA G 51, Tl &
7wk A for FA3R, AL A for #ERFEA for #5ZR, LA & Python £ % % A for 3R, 3 ),
while JE 3R89 45 & TH T K. % while AR89 £ 4354 K B R ot 5 de XA K445
GRANBHERR T RRFE,
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2. for fEIRHITIHE
TR B AT I g 4 A B R Ik CPU AT for 1§ 3135 41 B 12 4 89 30 1 L 4
Kl 3-16 from .

(1) CPU AT slt 45 % LLEE %47 85 R1 A9 256t § A 10 loop:
ORI JF s L4 RARAF B A7 2% R4, R i /N T 10, 00 sttR4,R1, 10 = -~
R4 H 1, 5NE 0, — — - beqz R4, label0

JPHRATHS 3 25, & M BkHE 3 labelo, Gn[&] 3-16 HELE (2) fiiR .
(3) CPU $uATifi I A W5 — 4484 . 25, CPU T
PATEIE A A TR EA] . | abel0:
(1) CPU AT add #5445 27 f7 a8 R1 P96 i 1, s it |
(5) CPU #h47 goto 48§ 4, AT 5 1 45 S )2 Bk 5% 3 sl 4K 16 S g for
A IE L (D) FrR , BEBk #2055 (1D 25, ﬁ%%mﬁ
Hz, for fF B B #0047 3 #2 A while 5§ R AR AH L. 7
Pl 3-14 v, while 5 HE AT A rpol B W AT — S 08 AR B 0 A AR i x A ME, AR A x
— ERRERIE B — /N T 10, B A5 S — HPATIBAH AL O 5 UL “SEIE A,
( N
BN, AR ALHE T ZIAEIRA T lable F RA LA M BE, #] 4w “goto X7, £
ARegisAhE TR X RS THALSBGER RS E., CPUEEH BiRMtu 5
ZPC=PCHREBEX. LXK THXHELTR.ZEFFEL: CPUMKAHMI .
B b A B MBAETEZGIE, it ARRRERSIATE @,
& CPU — B Myt 3. ARMNAR T R S it o |
. J
£ Python 1, for fFFR I while {535 B AT DL H B break i#&4], R Z R 2 break 1#/4], 5t
O Bk PERS . JEE R AT LR else AT ABAN Bk 0 BR A SRR DXL Ry Al B T break 1 Bk
H ARG I else BN ST s B AR IE 5 B TRAG R, else J 18 MR 7 gk S5 04T . 3R 3%
L5 4 T Python /41,

INEE

@ addR1,R1,01h ,
goto loop - — — 4

|
r :
|
N - R - I !
(2) CPU 4147 beqz #6 4, W - H 7E 4% R4 H (A 1, I | (l)i
|
| |
|
|
|
|

R ZBLRRT if-else T HE1E A while 15 2535 41 | for 1 2518 4 ££ 31 R AL b A9 AT 2L
P o FRATICIE S iR i S MLA T 3xX L6 72 S ) CPU 75 ZE AT 9 A L SR 5 FIAH B 19 11 G
TR KRR X LA . AN FRAT LI T sltgoto label \beqz R label ik 2£ 4 45k %
A~ CPU $UAT A . SRATRRF I CPU B2 — 2 — AR MU IR & il 152 - 5 i $AUA T AH L 1) 45
B BFBIAT . 8t2 CPU AW & AT id .

3.4 &T Python IR ZH H

HATC &2 2] T HARE ) a=a+ 1 FEH G50 15 4] Q0 Gl-else $EE 15 4] while 75 3 i
) for PEFEAD BHAT SR T — L BATI Z R R R BOR T EAU P AT T . 1R
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W 2 S AT TS 2 TR A 20 e R A A2 R RO - R RO P P R — S A Y LA
AN AT T i 2 Python vb ol B F Y FH O ALY

3.4.1 BBFHEAREE

Il i — iR ACE R PR ZERCE T RS 2 x Xyt XA, X TR
B E X =Rk, ) =xXy VEAWDNSE x My, I <Xy J5E 8 —AME AN b
FO IR A TR Z [(xoy) o AR T DL 2+ 1(x, y) R FR FHAEHE 3T [(x, a5,
B &w L REL [(x, y)=xXy*,

A LAE S e i RO S8 AR L B A . A e n L £ b
o ki, — B T R [(xy y)=xXy* R A17E 5 0 B2 T x X y? L #607 LLH
fCxs O AOER S R AT 6 A Z2 0 IR FH

T 7 15 5 1 A0 oA BORN B0 v 0 oR B0 SE AR BE S SR AR R . R IR T P A R AT 28
FER BME , DA K SCH VA . ARG 2 E 8,88 5 T i SR80 w2 — SR P B i 45 &
FE— L B 38 1t 22 YO R BORT DA 1k — b AE AR ¥ R as T . A8 4R P v ol ek B 2
A AT 2 4b e

55— W K)oy B E 22 /NI, BRECTT LUK FR T A0 I A AR e B BT B AT DA ST
G5 A TR ST AR T IT R AR A . R PRECSE BRR A A T AR L FRATTTT AR X X
N RBOR BT FRY .

B TR, ARSI Z)E . RIS RIEH S H Ef . BT RS2
PRECAL I . FRATTHAE T R — 1 R B IR B0, BB A 00 nT BE Mk SRR AR . S A1 R B
(0 AR /1N A6 A At 5%

( \

FIBA: A& A A4 52 R R &3 7

. AELNERFALA SN, RE-—NEFHLEREZH B2 RELH
B R R AR B M A HRZAA 1/0 ik B8P de print B, BRERGRMBET
REIHRBEEFRAD., BEZAAN IR R ARB—KBEH AL IHRBRE
BE, AT HAGRR BERELBEA 1/OBM, — 2 2k KB L %GRS, LR
WERARERD /O MY, BNERIEZAG T ABBHEY,
\ J

5 SRR T B R R B A . AR GCD G, ) SRR I x
Fly KA, B R SR BLAE 6 T4 A SR B S5 R 8 2080 GCD R #8441
HFEEHm A S 5 x 1y 45 %0 GCD, s 8 GCD 23 3R 1] 4] Ry 14 45 3 5 1 A 6 6 1 GCD
BRVE R BARSEEL., “E AR SR B AR A RE R R AT DL LR B 4 i ) GCD pR B
e T R A BT A E G S R, — 5400 R, 7T RLgE 2 WOR L X Fh
“EMTHEE TR IFRE.

0L E TR R B A A IS R R SR R AL T IR A S8
IR UE A RS . LR N HNE B AR TE XA e 8, HEE ok By BT AN AR L wE R R B AT
USSR 2 R 4 SR 1
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FIRR . Fdk Aeyix 2K A7

WEWM. AHRAEFTARG., —AFHHBHOEERA. EAERT.AATh L,
M Edm T Top-Down 2 T EM. ZHBMEIHFF N2 HGIE, BAToLE
Bottom*Up»%’%ﬁv%‘ikﬁ-—‘/\u#( XHBEFRBRT . —MEFHELAKLELRA
WO BRFREAS T ELEIRELRAIHKT.

\ J

3.4.2 Python &EEINIT]

X 2+ xXy* Dyhig By R AR I

(D) EEE X : f(x, y)= xXy*,

(2) ZHh x Fl oy,

(3) R FMEE x Xy BYZ5

D AT z+1Ca, b),a b 2545 8 45 sh £k £ 1 BAREUE
Python pRELFE A

(1) PREUE L

def f(x, y):

return xx yx y

Python pREAY E Xl SCHE T def FE4R . J5 10 IR b A4 FIHE S, 455 HLIE 2 sR 50K 2
WA RE Y AR RBUANNE . Python lREUE X HZEIEAWT .

def W4 (BH 1, B8 2, -

PR 1A

(2) 7 L e LR RE L, S8 a WA, B x Ay, X 86 S 5008 R 5 £ 09 sy 50 A8
a7 R AT AR A R BRI R X A R . (R AR T A R AR A AE DG A
BATTE 5 1 2 Eﬂffﬂilﬂﬁﬁ*ﬁ@)ﬂﬁﬁ LB S PRI E RS R S8 B —
DB EAT LA 0 A1 ANBCE 2N SEG S B M HE SR, BT .

(3) PREL LA — T return, H5 BRAY (0 J2 AR pRBCHE IR (0] 59 (60 B3R B,
i i eR R 10 18 FH pR 2 1, return 35 /A) 25 85 08 FH A9 pRER T 0931345 AR Rl 45 08 FH 1 1Y) o ﬁfo
EPE/JW# return JC 88T )5 1 7] DL — AN BUE ﬂlTU\jﬂ AR FE AT return 154

AR, — D RETREA £ 4% return W), AT B 58 — 2% return 1 A) IRE 45 AR pR 2K

frﬁiﬁﬂ[ﬂ::

return iR [A] ff ok 3 & A X

AR AT R B9 B 10 AN TE BB VR PR R 145 SR R A 8 R R BN 7F B return iE
], B IR BE . 244K . Python H (5 4 I pRESGA AT LUIR 8] 2 A4NH

) TN e=1Ca. by Hrb.a b 2 AL 45 R 8. L. 7E s %L 0 A
XA — AT e=1(3, 2)7.3 Hl 2 U R B 10 1238 25 s B £ 9P S0 BIE £ s B0F Y
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JaER AR x Ay BE 0 BB 9o 3 M 2, ZJE PhAT eR B £, 1158 3 X2 X2 Y Z5 R IF IR ],
A% [T F){EL T 25 pR KR 0 A9/ B o EAT pRECUE JH IR . oK 5 £O R O 2 3 ek KR T eR R £ AR R
“WoE R AT

TR R E B = wOR R (S50, i 2, )

Z<iEF: TE4+3x2°>

def £(x, y):
return x x yx y

£ FRE

c=4+£(3, 2)

print (c)

FEVFE 43 % 22 i ] python BB 7R ] = <R2 ¥ . 13 4 +3 % 22>, 1B47 7 0l
FEF o th 2551 16,

3.4.3 BRMZEELRETE

TE PR B A2 5, ] DL Jay 0248 B A4 Jey 28 . SRR T I A KLU . 7 pR AL
R A global 18 4], BT A 78 5 5 72 30 0 9009 28 & DL M 2 808 2 )R #8742 27 (Local
variables) , & HBE B X A o8 BT 7)o 10 AN BE Bl oA pR B U5 0] . A L2 )7 b I A “ i B iR
B0 i B R RO AR 7 oR B 18 SCRR B BRSO T XA T RE BT DUAS 5 ORR i R
B AEA BRSO E  — BTEREN  — B TE RN . 1R R B SR 1) 78
“4 a7 7 (Global variables) . FAITHE Jay R 28 Ht 45 1 2 J5 IS L6 75 pR 5P ) B RO 28 0 L R 2
SRR AR R e R A . B EEE MR, 7€ Python i BB LS (9 AR 2 2 R

NI=%
AR,

JeRF A — AT & <<FEJF . ITENR AL & a A48 & a>>

E<REF: HIHNEHETEaME/TE a>

a=10 £ A

def func():
a=20 = PR, JR AR AR R I IR, AN 2 s 4 R AR
print(a) # HREUN

func()

print(a) # KB a

i L, func pR L DRI A1 T B 2L B 44 O — AR L HROA al (H A A5 R AR AR TRIY . a=10
VAR B a J2 PRI R (R A BB O XA SO Y 42 JR R B L T fune O BT R a=20
AR AR R a, 2 AR func O BRECHBOBE 19 (TR 555 72300 i 2 R SR8 f . AR A2 4t a
i funcO pRBA AR B L B a 2 A RS B R SHA MR B A4 me . B L. A i 4] 5
He 2 20 #0110,

FIWr R RN TR AL i 2 SR N R R A T . O I BLAE global TH /A1 HLTH ; @ B
TE R ECSH0h B0 ) BLTE o B0 A 10 55 5 4230

T X A7 o, 40 R pR b global AR IHAS B a, IR A XN R a w2
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R e, s <BF. KT global Bl 4R A& &> iR .

E<iEF: XEF global 5| & /T

a=10

def func():
global a £ 5 HX AR
a=20
print(a)

func()

print(a)

global IHAJ40 5 T 5CHE T global, JE IR E —DE A HIZ S0 TP R4 .

TEIX A5+ s global T 4] J5 BE A8 B a. R UIZ R BN TS B 2 2RI, BrLL.
funcOBRBP ) a=20 IR SBER2REE « KE.BFS iﬁutt'. 20 A1 20,

SR AEANEE T global 1 /)7 B A8 5 J2 42 JRy I, 41 2R 54> 748 ot B A ok H00H ) 19 55
SN R AEH IR, AT 5 <FF: a, ,an%ﬁ)%iﬁ 7 >,

£<iBF:a b cRENRHEE

b,c=2,4

def g func():
a=bxc #a g Rk
d=a #d 2R A R, AL 4 R 8 i
print(a,d)

g func()

print(b,c)

>>> %ty i 2 R

88

24

X B PR AL g_fune LR o B d R RS B UM E AT B Wl global Ho i B
TESE S /2, A8 H b Al ¢ Je e Ry i RAS BT B $0 Wh global AHJZ B ATTA 2 pR KLY
S8 H R LR %&431%/79’1%?75’51_0

G 3. 4.1 XAFTF R4 18 g-funcO A HIf 28I JRy i AL 1 7

b, c=2, 4

def g func(d):
global a
a=dxc

g func(b)

print(a)

%3FM3.4.2. BT FTHXNREF ST 47

a=10

def func():
x=a
print(x)

func()
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print(a)

G 3.4.3; L a. b BTRONREAER? o AR 2 A A

a=10

def func(b):
c=atb

print(c)

func(1)

FETR ok IR B BATE — DA IR Python R )y # <Ry . MUNEH 41>,

£<®BF: ONiEEGF>
def do_div(a, b):
c=a/b #a, b, c #{J do_div()H1 Y5 AL 1
print (c)
return c
def do mul(a, b):
global c
c=axb #a, b do_mul() By JmE AR &L, c &4 R AR it
print (c)
return c
def do_sub(a, b):
c=a-b #a, b, c#BJE do_sub() H1 {1 a8 A% i
c=do mul(c, c)
c=do div(c, 2)

print (c)
return c
def do_add(a, b): # 24 a Al b J& do_add() fv ity =y 8 A2 4
global ¢
c=at+b a2 o, BT c B
c=do_sub(c, 1) SHRBW T ERERE c WE
print (c)
# TR RS e AT
a=3 £ &R a
b=2 # 2R E b
c=1 # &R c
do_add(a, b) £ 2R a il b AE iy S 40f% i 45 do_add()
print (c) 2R E c

WS RIS 16, 8, 8. 8, 8, AT — T X AT AT I R

(D P do_addO s 2528 i a Al b L3 45 do_addO %L,

(2) do_addOHr I T 2R ¢, 2 )m7A8fE c MESCHN 5. WH T do_subO BREL,
W2 )R AR i o FIECE 1 AZ 384 do_subO , IF ¥ do_subO B 45 LR 7] 45 42 JR A8 it o, BE PRI &
T c KME.

(3) do_subO BRECKE S8 a 1 b A -4 7k 25 R IRAE 45 5 3B A28 1 o, BL A JR) 38 A8
itoc MEN 4. R R R AR R c BEEN 5. W do_mul O s, H R FBAE &t ¢ M9 {H
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Ch OIEH Y% do mulO),

(1) do_mulO REH B T & Jm A8 it o, JFWE S8 a A b MTR M 45 IR 2 R A8 i o, &
JR AR ¢ MMEAE R 16, FTENH AR P 50 — A58 B0 16, SR )5 K45 SRR A1 45 do_subO Y
JREB AR ¢ kS . do_subO) BLAY SRR AR B ¢ BUME AN FEJE 4.2 16,

(5) PR do_divO sREL I 4 R AS i ¢ MM Ch 16) FIECT 2 &3 45 do_divO, do_
divO¥ S8 a F1 b MR 0945 S MR AE 25 )R B AR B o, JRR AR i ¢ AYME R 8. TERE. MLA & R 7
e AN 16, FTENH AR P IS 455 W R AR & c A 8. RIFHRFBASE ¢ i1
{8 8 ik [A]45 do_subO W RIFBAE & ¢,

(6) P do_divO By 3 FELE A A2 73R [ 2] do_sub O, ¥T B H AR T A 45 = > 45 21 L A
do_subO By R HRAZ & ¢ BIMH 8.

(7)) P81 do_subO (1t 2S5, 344 do_subO 1 R #BA5 & ¢ BYMH 8 iR 11 F] do_add () 5
Borb R 2R AR oo FTENI AR U5 0L B2 R AR i e 1E 8.

(&) P do_addO Byt B L5, 27 3R [l AT ER AR R P (058 5 25 2 /AR & ¢
1E 8.

JIT L BRI o 2t R 25 BRI Ol 16, 8, 8, 8, 8,

f N

HE: global a EHWAMA LA T ZT a HANEBH ZHRMAKE] IR RE
WmBRH ik, DRPERE—ANEZET.CRA LG ANF return B Hr i, P T A2
BB, BAZETREZ M BRRAETTHHRGLAES, KERBERER
global & &) , 45754 7
_ J

TS R O oA B TR RS A A B R L OF B T global AT R R 4 R AR R,
WA global 15 A CAEAS [R] Y oR 0T i 1R 245 SR 23 R AR AT A B AR 7

SSIER 3. 4.4 ORI AT, L do_addO H1 (% global ¢ 3EA] . 43 H1 72 5 23 i
fta7

SRS 3.4.5: PUAT R E AT S A AR

£<i2FF: B8 a M A global >

a=10
def func(a):
global a

a=20
print (a)

func(a)

print (a)

B3 4.6 HATIIERIE 05— T AR funcO BT B FA% 5 2230 R 4731
B B 25 B R — R £ 2t B

local variable 'a' referenced before assignment.
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E<IEF: FIHEE a>
a=10
def func():
a=a+t10
print a
func()

print a

$&/R: Python ifimj, otk @ M MAE S S AN M a BRI LE . RIFBEHELBM
a+10, MX AT a R AE.

KT Jry T AR i RN 4 Jmy 7 B S 2 A AN R I 2 U . AR ORI B T X e )
AT LT i — 2P AR . A R 2E %5 Python P 8 9 _builtin £33 i £ o6 50
i FH B SBR L A AT LA B Bk} AT IR A 22T

INEE

FEAS /NS, FATTSE T B 27 7 R )y v ) eR AU AT A Python R RO ZEA 45 AL DL R KR
A SC T S 8e 8 455 . AT HE S UF# T Python e B9 JR 3848 L 2 — > A2 HEOR
BT global 4] HLTAT . H. i BUTE o 802 B 80 Hh BUTE R B0H A 1 55 5 72 10 I 4 RE A8 1
PR A SRR Jr B AL . LS, FRATAR A I 3] global 4 , A X FE 2 7B — A eR B0 8
4 JR A R A pR BOR B R L AT RE 2 SR AR e i A . R B 2 R R A
X FAT] 4 5 T e L A A P A

3.5 R RER B

FE 3.4 L IRATT M T Python pREE FH A AH G 8 25, 1 FRATT 4k 22 48 2% e B0 H 7E 3T
ML PAT R . M sREOUE AR 2 mT S AT S E— T AR (Stack) ) LAl

RS2 — AR 5 RS S5 4 e i BB ST S 0 TR A i A S B SR A B
KRR« J5eJe 08 B8 2 A 00, 22 TBCRRCR 1 e DA AR T 4 38 1 580 . e DA B A e €8 02
i1 S VM A S i s RN

B 0 R 31 2 A 7E T FRATT L RE DN — i S A AN ORI L AR — A — R BB DA 11
ARVGFEURVE . ] 3-17(a) Fe R 78RR A B0 e o A VG R TOU 4 1o ] — AN 7 5 4 48
1 AR AT A (Push) 8245 KL 3-17(b) T 7R » 1 B AR AR O] % 5 4 55088 5
BEAKE T AT E A (Push) #8246, I & 3-17 (o) fran 5 B AR kR oL F 7%,

O O : -
HT 1
Heie Il b ! o

(a) (b) (c)
3-17  — > SN B Y i R
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Pl 3-17 7R Ay 3% S A BSOS Y ok B2 T I FRATT R B R o O AR . dnEl 3-18
FroR AR RAS A 3 DB AR E R s AT — SIS (Pop) #24E , W 78 e Tt 1 A9 %4 8
B AR BB 8t B AR A I B AN 1 3-18 (b)) T 5 4k 2 BRAT — R IBUEHE (Pop) 1
TEf T E AR 5 Bl A5 B8 E 5L AR TP AR LN AT 3-18 (o) itz . R4 AR JE AR
ek & Push Ml Pop,

EVE EIe
AT

Sl

5

B B ! B !

() (©) (©
B 3-18  — kit 2 BUR o iy 1o 7

— | |0

IR

HY TR A PR IR A 2548 FE R AT AL R A b A E R R I N . BN 2R E — A
HA] stack , AH B K A ] o ) R B L N AR R IR A S I R 2R s tba, e k X
5 AN FRHRUAE AR T SR 5 BRI AT DLAR 3 kocoantes T
s ~

WU, AR R AR PN, RATE A — R ELEM A AT 4 (Array) &
(Stack) . FA 7] (Queue) . #F (Tree) . (Graph) %, Stack # % /& # & & , Queue IR 7] £ &
#okd, AARGTIHHEME Stack AMF £ . mAEALELSEZ Queve AF 5., BEKMNE
HEPA BT AR 4o ) Stack 89 7 X, R G #H AR EFIIRS .2 & 247

BIRR . 7R RAE, K RARALIE SIAL BB R B — A

\ Y,

3.5.1 BR[Ot B FE

3L T A A ) FRATT N T S AT — SRR A B B AR R PC i AE G 48 A b bk 48
A th WA IR 2 A frds IR rh o B P 78 AT I 42 IR AR I ERAT 45 — A5 18 ), BRAT 56 —
FEA)E ARSI T IR AR — A5t . PR, PC B YRR I 1 I 1 R 4R 10 R — Z s A
TR 64

BALA — e 5] Hb , i B 3 2L 1] P15 B0 I, S F2 W 4O R AT B2 I v i ) . 3k 26 )
AN

(1) I R 25

(2) pRECIE YIS B3 15T 5

(3) Mg # . tban if for, while %,

TEA/NAT o FATT 32 A pR ER ] S o B8 TS 3R [

HREY H AR 3 ek R Bl ek K 5'31FJ B2 A8 VA FH A bR E 1 R
B U oR R 1 A R KO T Y eR B, — 1 oR BOTIR TTRE B R i B oK R, S S A Y
BRI T . AN T&] 3-19 s B9 sk E00 T o funO pRARCHR AT funl pR%C, funO & 808 2 3 14 pR K,
funl pRECHEZ B %L Tunl pRECCIR FH fun2 s 80, I fund pR 2500 2 3 94 PR 4L, fun2
BRI KA 2 1 I oK

S BRI I T P 2 B B 380 Bl o o K501 55— 2R ) SRS R DU A U PRA T 5 ] R K
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TR A o BRSO S AR L AR 2k ] 2 S 9 ek AT i RR R i R Y — AR ) 4
SEPAT o R T A DA L T A [l MR B

5 P 319 g BRSBTS a2
(1) funO pRECM bR LAY 26 — 2518 A) TR 3R AT fun0 funl R

SRJF VA funl B85, B BRAE 2 funl o6 40 45— A{

SR IUF AT Tunl BREOT 03D [l 2 |2
(2) funl RECHE A fun? BRAL. B BkRE 3] fun2 A o s e

BB 55— A ) SRR B AT Tun2 BB @
(3) fun?2 REIATE )5, 1% Bl &) funl pRZL, 4%

SEAUAT Tunl BECT TR fun2 807 1 F — 4 -

‘ﬁ’—‘l FEE T RATE B AR/R 5% 4515 55 3 R
WAB AT IE S B, 3R 18] 5 $ 00 $FT funl pRERUS A IE D

(4) funl pRECIEF fun3 pREL B2 7 Bk A% 2 fun3 sRECIY SR — 4500 70, SR )5 4% U AT 58
fun3 PR ;

(5) fun3 pREHAT5E J5 3R 191 3] funl oK%, 48 22 04T Tunl pRE e “98 ) fun3 oA ’§5Un
AT — SRR TEERITIRATR C ARs I AR M) 5530 . RoR iz Ak iy ik Sy C
Ja FE U $hAT funl pR AU Y 15 ) 5

(6) funl pRECINAT 56 J5 » 3R 101 ) funO oK AL, 4K S2 04T fun0 e & “ I AT funl oK 800H
APH R — A, EERTRIRATE A SRR Z ARG S FoR i A IE A Ak AL IR
8] J5 $2 UF P AT TunO pREUS T 4] . AT B3R 5 18] 3-19 (1)~ (6) ——Xf i

FAVHEF BAR N R BB AR ZS 5 F kA R B0 R I 23 B B0 WF— S5 ) IR )
B R EGR BT ), 23R B — A5 iEm), (H2 X R RATEE RN — RPN RE K
TR LA BEAFE Y o i CPU ST 7 B OF A B B AP AT P B2 B, 58 4
ROE—% B2, s AT, CPU 482 MR 5 PC Hr A7 5 (1% 48 4 o kb 38 21 22 P47
MITEA] o PREIGR (AL, o DA R R I gl [ ) WOR B 2 > ok 50 DA ) o S AR [l i)
PC 78 2 1 TE 8 FH IRF 2 DR 5L B TF 14 e 7

B SR R IR [ Ml hE PR A A K

PR A 7 A RSO FH I ) PC B2 NIE /Y . 78 3578 R A A9 eR AT 0 T — 51840 1Y
Mtk BP A S 1 PCE AN 1.t /2 ek BIGR [0l 55 2400 3R [l bk 7 o 3 AT 27 R %R 1] bk ff
AE B S TE DL bR EIIAT 58 LS » B 0] 3 9 ok B B KR [l bk 3% B PCL, Xk TR T L
AfLIE R 4k 2 4hAT 1

?Eﬂ']%%fﬂﬂﬁ%ﬁL@ﬂhiﬂ: W52 ok E5R B AR [ 3k 2 0T & B R BT FE ) R R
0Ll R A pR AR AR AR BT, FE AN funl PRIAREE fun2 BB A L funl BRECEE fun2 IZI
Bm iR B funl R funS PRBCE I A L funl pRECLL fun3 RS IR 0], X — 45 5 W 4f
TR 5 T S 7 SR DR R AT SR AR K R A7 R[] Ml *EE‘J%ZIKT%EVF?JE%E/\
(Push) fIgf i (Pop) . “HEA a” iR AR a 7ERRTH o 5 7 50 I b ke ToL i) {8 S Of L i =
Bt b T — A HdE T

Kl 3-20 44 TARAFIR [l bt (953 B . A6 3-19 o, A 2 (1) KA 5 B R AR
FEIR A HHE AR AR S W & 3-20 () iz s I A A 8 (2) & AR ) 75 22 DR A7 IR (0] 1l ik
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B AR AR W& 3-20 H (b) fr 7 s 3R [0 A8 (3) & A= B, 75 2 3 3R 18] M kil B A bk 25
K 3-20 th (o B s 8 R e (4D e AR I o B DR A IR (B3 ik C AR A ARZS 18] 3-20
(D PR R it 8 (5) K AR i 5 22 R ik C, AR BR8] 3-20 1 Ce) firas s ik
(] 3t A (6) & 2 IRk o i 5 3R (0] il A o I R A S TR R I LR B . B L R R
P 2 40 IR B

& [m] B IR [\ i hC
IR [ HEA R Ak hEA I [m] kA I [m] i kEA IR A b4 EA
(@) (b) (© (d) (e)

B 3-20 3R 8] b ik B9 A7 ik

3.5.2 WEEBRENEE

FSL b pR B0 SR VA O AR (] ik 2 E e — R I HORAE B . AEAR /N L AT e
R R SR ik Jay v A i ) A7 19 DL

BHER
FEAT P 321+ o8 B 00 ) -k 3 98 7 B 77 B 0L

fn do_add(©) FEP 3-21 (0 B8 0D Tun BBCE R AT do_add 884K
fun R A a,a N 105 7F do_add A E B A
i || Ak ana B 3, HOREKMIA SRR A8 EL o 47 AT )
printa e 5 AE AR PIAS B RO a i R R R B9 . fun 56 45 19
_ At a il do_add B KCHL A9 75 Bk a S PUAS AR 19 75 it 1)

X A AR i T EAE AR AN [ B L T

do_add R I R A2 & a HIEN A A H X Ja il
S P AEGE — 8 2 R B T 1 5 45 8 B DG . Jm AR B 4 [R]5R [l b bk S 2 A7 AE AR
FL 5 R BT IR AT I XA BRI Jy 8 B AR AR B ST (IR A & 2 BRBSCAS SR S 3K A bR BR
(1) Jry 08 7% e TR (1] b Tk R 25 B 5 1

SH 1R

TEE 3-21 B v, 98 1 oR BT A S 80 A% 38 . fun BRI ] do_add ok AT, 5
fun pRECH B a W(EL 54 do_add PRECHE NS & o 84 fun BEUR BRI & a BU(H
R g7 e We? S8 b TR A S 8015 338 10 R BN, A2 & o 2 do_add sREUE 19 )5
RS L I RS B bR fun RECE NS & a RWIE AL . AN fun PRECEZS & a B9{H R 10,24
P do_add pRELET, Jm#f AR i ¢ B HlAE i a M9(E 10, UL, 7E do_add pRECHE Js #8484 ¢
9] iR (B R 10,

iR Bl

1E do_add B H . B 5B — 4R M1E 4] ;. return d, FTHAERAT5E do_add HEUE . 75
TN R AT i d B(EAL 3B 4 O PR AR fun BB AR i b, 5 S H0L 3 R 3L, 7 4% 38 R nIH
B, R R SR BB A i d A (E R 45 R R P A28 i b, FRATHFE R AR i HAE RN A

B 3-21  pR 2 H SE 451
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BB RBUS R AR R R AL, AN do_add sREHL Y JRFBAE B d. AT do_add pREK
W d AR . H3ET5E do_add BREUS IR P12 fun BREC . do_add pRiEi L B Jry AR AL B
dSLRACT . ILAE S d iS5 2R — A 5 A7 AR R B d PR A7 &K, Bt LUAE 51 i 4 94
PR KR AT LA 52 UK AL

Jay RS i AE BRVBCRAT B I 0 A S AF A . Y RREES RS L X SR B BN A AE T .
URRIT P o Jrg AL 5 4 e R B 4R A A XS g e T A SR AR Y . X D AR
[ 1k 2 s A A L R e, R 70 72 Bl 2 s B RH X B A e LT . 2 R R AT IR X A pR R
4 Bk — A B A Bl 2 A AR AT — S E] . AR R A A e B SR AR B RITGR (] b B
— Bl X gl ] At R KR AR T (Frame) o 24 0t pR R 45 RIS X — BROBR UL 22 UL

Fz T ok 1B 3-21 A 18] ok 15 I ek B0 FH B S S A B AR O . B 3-22 JROR T %
B AT i A R AR Y A2 A D

d:13
a:3 do_add
c:10 it
& A
b:? b:? b:13
fun fun fun
a:10 } a:10 } a:10 }
(a) do_addif (b) do_addiff (c) do_addjiz
FHATRE RS HFE R RIRES 5] AR RS

P& 3-22 bR BRI T IRE AR B9 0R 28

FEZ A, BRI Tun FEEG AT (76 BREL fun 2 B . AT BE A A o fth 58 5008 ) Tun, £
WAEA AL X AT .

(1 PR do_add O e FHT PAT 19 3 AE GZ AT B TP (1) ~ (3) 43 51 5 &l 3-22 () |
3-22(b) & 3-22Co) AR BPIR A ——XF D)

@ fun KR & a FEARH, HAE A 1035

@ JRpAs it b IR AR T b AR AR A, S b 108 28 ]

(2) P do_add O pR BN R AT (354

@ & [ H 3k AR A

@ JR#pAs o WME 10 FEARR T, B ER, ¢ 2 do_add O R 1) R B4R & L o
el A ] fun pRALHP YRR AR B a BB B

@ FEA do_addO iy JR#FAE &t a. HAH R 35

@ AT atc, Hrh a=3.c=10, M55 d B9{E R 13,

(3) do_addO) BREIGR 8] B P04 T Y 45 1

@ do_addO pRETHAT 52 5 AR KB do_add O (9 R A8 & .t TR 2% d B9MELR [, A
e d B AR B — A A AR R EE d PR ARk

@ FRJ5 5 AR 0] hE AR (B b hE A% 3] PC;

@ R [ F] fun pREL, fun Ty JRHBAS & b E DA do_addO H iR [RE d, K 25 77
R ERES b,

I {H
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FEKE BT e RN L A B 0 B S AR T A kL PR R AR TR ki SR R ok . 7
BRI R T B o FH — 1> 25 77 85 K ke T b B DR A A Ofe L Bk O B T4 £ SP. 55 e A7 — A~ il £
FP, HIok 48 n] e v ok 5005 B A IS o . 3XFE AR R4 B T — B — BO A 25 ] L 3 FF 1 — B 2 [
FRATTHUAR g et

B A BTN R — VR pRESCR FH A T e A7 5 T I TR A 28 A oR KO o R [ k| R
AR A o TR AR R B T R 2 A — SRR TRl T A KR Y B T0 i 5 8 FH A [R1 S o R N Y
R LB B AR ) o M LE R PR T A R R AR I b T AR Y e T

PLE 3-19 H gL funl 4RI H fun2 A1 fun3 K, K 3-23 i (a) ~ (d) R i8 FH f #&rp
ez | A AR B SO0 . BB AERR TOE funl RELA (5 B #R A7 66 2 5K , SP 55 FP 435Il 48 1] 77 fif
funl 1 B 09k 23 18] B9 T5 5 R0 RS 3 . W 18] 3-23 Ca) T s KRG funl pRBCM FH fun2 pR%k, 76 4%
HlE fun2 oRi 8L 015 BB AE RSOl AR 07 B AV T funl pRECRY (5 B M TR . SP 5 FP 435Il 48
77 fun2 {5 B A AR 2% 8] 4 10T 3 RS 3, &1 3-23 (b) T/ 5 fun2 pRBIAT 52 )5 » 223K 1] 3
funl pREL  fun2 pREL A (S BB . SP 5 FP 43546 1 A6 Tunl {5 5 04 25 ] 9 T s A1
JIE 3, A& 3-23 (o) I s funl RO FH fun3 pREL, 70 4% thoBr fun3 o6 B0 (5 B8R 17 6% i
K AFSEOLE AL T funl RREHY(E S A TS . SP 5 FP 43548 17 ££6f Tun3 {5 8 194 23 (] 1 T
Ui FORS o, WL 3-23 () FF7R 5 fun3 BRECAT funl pRECHUAT 58 5, 23 43 W3R (8], 40 1 0915 B
23 PR e i b B 1 RS AR AR 1 e i

Sp sp

SP FP fun2f{5 & SP=FP rp | fun3i{EE

pp | funlffE S funl {5 5 pp | funliUfE 2 funlfff5 5
(@) (b) (© @

3-23  RRECIR T I pe = T 145 B

BT eR B FH R, BN T ks — SR i e AR TR, SP R A R AN AR f 1y L i FP A A7
EE R XS e S A e (A T W S T DA O R Y ) R AR ) Ml B — B A i £ FP ORI
B MR AR T4 £ SP.

ZEA R BT VR A AR BT LS e — A R O FH A AR SR K B (B 4G S EO R [
{ED Fnas i 45 B GR [m] kb 45 A — A~ R BG83 55 — > R0, 7R AT 808 pR 500 2o A o, 38
B Al I PR B e T A R 43 S (A] L A PR AR (] BB G B s ], X e VR AR R ROk 52
BB T A5 2 5000 ik ] DA S it A FP A Ok . TR 3-24 JR R T Ak it %) 3 FH 45 44

R T R G eR B F IS5 S8 A7 1 g A I A T T o P 3-25 v it U e AR Y
181 —F K T T T ) T B AR A B LR G A — R SR I SRR B P T G AR 1 B

FEZA T PR pre TFIR AT . GRIATH IR (1) ~ (5) 43 5 Bl 3-26 i (a) ~
Ce) B B AR A —— X i)

(1) pre BRI fac(1) B&BORT AT A48

@ pre WJRFBAE R m R AR L HAE A 15

Q@ JEBAsE { AR, T [ A EIR AR sy § B 25 ),

(2) pre FRECTE R fac(1) bR LT BT B9 421

@ A& [l ik AR
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SP
- 44 1] 1R £t pre fac(n)
S8 ..
E{GELE A m=1 if(n==0)
. P ||
}ii;gjmmm printt = fac(n-1)
. N o return r
& 3-24  FRigha & 3-25 33 0 I8 FH 5L A
SP
r:?
n:1 fac(1)
SP pp_| RIFEEAE SP
ity f:? r:1
}— pre() }— pre()
FP m:1 m:1 n:0 fac(0)
(a) pre() i i (6) pre(i T P, | BB
fac(1) RIS fac(1)JEHEAIRAS i
n:1 fac(1)
pEY Iz
o f:?
r:1 1 pre()
i fac(1) m
N (c) fac(1)i§
= ’gﬁfliﬁﬂt . fac(O)FF Rk
— }preo ' }preo
m:1 FP m:1
(d) fac(1)ix (e) pre()i%
[B] F AR RS [l HTAR RS

P 3-26 3 U bR BUE A ROR T

@ fac(D) W JmERA & n R AR, HAE N 1;

® JRpAs R r FEARR BT o R AR UL SE ol - R A

(3) fac(1) & BH I fac(0) I P47 B FRAE

@ & [ H 3k AR H

@ fac(O) W R A n JTE AR H, HAE A 05

@ Mm I IA R TR A (n==0)  Z5 0% I R AR r JEARR . r R 1,
(4) fac(0) PR AR [ B FAAT Y # 4

@ fac(0) BT 25 AR facCO) B #8785 . FE SR ¢ I ] — > 27 A7 de 5 R
[ {EL v PRAT AL 5

@ SR [k 8 AR (R hE AL 3] PCs
@ SP=FP.,4 SP #5 1l fac(1) & Mi A TS . 4 FP #8 [\ facC1) FR Wi AYJFE I 5
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@ REEPATRREL fac(D) , fac(D) TP Jay AR B r A ED K fac(O) H IR FI{E R L) n,

(5) fac(1) pRECR [0 B FRAT 1) 54

@ fac(D) REHATSE T AR KB fac(D B JRFBAS L, E L v B — A 27 77 25 45 1R
BHE r PRAFE R 5

@ g AR (] ik R R R hE 5 E] PC;

@ SP=FP,% SP 451l pre #iiff 0K , 4 FP 45 7] pre £ i (19I5 5

@ ZRLLATPREL pre,pre Y SR AR B 1 AE RIS fac(1) (3R [E . R 27 77 28
R EIRIE 2 1,

5 ZE AR A 3R X8 bR B T I A 3 5 oA i 25 S ) — AR R 5 A R R AS TR R B pR AL
PR AL BT A 2 D VR 22 5 o (E S MR A it ) 3 78 o R [l b ik 2545 DL, X — R
LY o FRATTASTE BT o B 0 B — A PRAT  40 9T T AR A R R R X A it B
A W25 I AR 0 T8 g — U R B X — A R W R T TR [l b | SRy AR
HEER . A — ST BT EARFP I AN Python i 5 )& T B ¥ 1E S , Python 1 &
Az oR B FH R BT ST A AR R R G R I A ST 1 ([ C B S SRR e I R AR b T AR L A
A T B I ST

FATH—A &> % 9 Python 2% . SR i# Python s 470 AR AU & 7 i 2. X
AN S FH 8 U918 O 2Ok 8 H eR A

E<IEF: E# 4 > Print all the prime factors (>=2) of x. By Edwin Sha
import math £ 0 T R O 5 AR BR AR, I R A math 4
def factors(x): = 3 x By %k
y = int(math. sqrt(x))
for i inrange(2,y+1): HRAMN 2 B x WP ITRET R x 19HE %
if (x $1 ==0): 2R 12 x IR
print("Factor:",i);
factors(x//1)  ##HMM AT, ZHAE/NE x//1
break = Pk for i 3F
else: 2 B AN B T8 31 0E 5, A il ) break, g $1AT else WY print, x
S TR
print("Prime Factor:", x)
print("RFRAE L SH x: 5d, Bay: 5d" % (x,7))

return

£ BN, Je AT I 4)

factors(18) # 4 18 9 A D &L

BTN B i python R IF 5« 2 thAH A W7 FATTSE 2 618X 4> Python 127
A TRAT I A B e 4 3 57 o 7

S %A AR BRBUE SCHY SR — 251 A I B S0UAT  BIVIE A “ factors (18) " T I AT .
B e AL — > main o8 BAYE T B W ORAF 905 B8 main sRECRAAE R, WAL 3-27 (a)
Fis .

S0 A — U PR factors GO o SR AR AF BRBHY IR [l HE . TR R TR B x. fH
185 JEA SRS By (0 4 GEA) y=int(math. sqre(x)) Fov . y BES T x BEIFF
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RGBT, 5 E LA math, sqre(x) o8 B B8R, RFZHE R AT, X HIRATA
TEA ) s IR AR AR & (60 2, IR AT 2 i i) i i) rh A R A E 7L
W25 BAT print 35 4], B TR E8AE & 1 {5 2, fi i “Factor: 27, AR AR G &l 3-27 (b)
FoR .

55 =280 R A PR B factors(x) . SEIRAERREAIR MMk . JE AR AE & x5
9; IEAJmEBAS & v (R 3 IEA BB & i HN 2. BT i A iRAE B EHS
1L ARy 3. MR I 35 A A A A R I I S AT print 1R, TR ERAR & 1 (H R
3. f th “Factor: 37, AR MIE 3-27 (PR,

SV 5 =R PR B factors(x) . SEIRAERRECAIR MMk . JE AR A & x, 54
33 RAmEA R vy N 1, T i EAGRHERTET 2IFE/NT 2. T LAHAT for 1E
I BREFEHAT else WY print 4], BT RIEAE R {3, 0T KL i “ Prime Factor: 37, Z
JE MUF AT T — 4% print iH4), 1 TRFRAS & x Ho 3.y o 1. i i “ il 2 & . 28
x: 3,8 y: 17, BEPREWMAE 3-27(D iR,

O HD R P NUT AT B return 150, 5 T0 s A9 AR 0T, 3 8] 2 55 A R AL factors
(O Ja BPIRA . 87 IR [ )15 4] factors (x/ /1) WUF #4047 break i 7), 1B ) for ¥, JEH
break Bkt 9 T IR 2 AT else 1Y print 1547, (T Jm B A8 & x (H R 9.y fH R 3, T LUK
“REBAR R SE x: 9.8 Ry 37, BRAIRE WA 3-27C) IR,

SN R T AT 3 return 18R] 5 HR 00 A AR T, % [0 380 555 — W 9 eR 4R factors (x)
Ja RS . B F IR 8] 235 4] factors(x/ /D) BT $0AT break i54] 1B i for fF¥F . & H break
Bk 1 B BT AR 25 AT else Y print 4], i TR #8 A8 & x (0 18,y E N 4, Fr it “
AR 280 x: 18,8 y: 47, FRAVIRES I 3-27(D FiR .,

WAL R UF AT R return 18R] 5 HR 00 A AR T % [0 380 55— Y 9 H R 4R factors (x)
HEAARAS . ARAIRAS I 3-27 (@) iR . B2 7R [ 2|15 47 factors(18) . 447 58 main bR
S o 5L HE 00 ) AR T I TS R 2 (IR v o i 1)

SP, SP
FP _main_ y:1 SP
(a) x:3 i:2
SP, Fp_ | JRIEHE SP. y:4
i:3 i:3 i:3 x:18
y:3 y:3 y:3 Fp_| R [EIHhL
x:9 x:9 x:9 _main_
SP FP_| i [ il IR [ ik Fp_| [l 0
i:2 i2 i2 i:2
y:4 y:4 y:4 y:4
x:18 x:18 x:18 x:18
FP_| JR[E(HoHE: R [E] ik IR [E] il IR [El ik SP
_main_ _main_ _main_ _main_ FP _main_
(b) (© (d) (O] ®

Kl 3-27 DA B ik (9 Bs B K

T LR AR 55 — 28 A DU AR O e RO IR T AR 2R P B B AP O s R IR 1]
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FEFF s AT A5 R .

Factor: 2

Factor: 3

Prime Factor: 3

JOT AR B x:3, Ayl

JRER AR S x:9, 4B fE y:3

JRFR AR S x:18, A8 i y:4

223 Z BT B A AT s FRATTHEE B 32 A7 09 G, R0 3 B — 20 pG A AR L T R eR B0
B g ST AR . BT B AT A SR S IR AT T — 3k

ZS 35,1 B<Br . KB E > T ) break Bl return, factors (18) %y A+ 4
4547 J Python iXik A .

ZSIR 3,52 M <BRF . HEE >y i Seel S S T R )Y . factors (18) fY 4t 45
B 47 F Python iidE .

if (x i ==0):
print("Factor:", i)
x=x//1i
factors(x)
break

INES

AN BT HLTE AT R KO T I 55 A7 A 5 8 - R [ kil sy 0 A8 A LA K
fif PR A PRIX S0 (5 B, . i A sk 26 () R, FRATTHE— A0 W A T AT eR RO T Y G R

3.6 JLohid A gade it

WA o T g PRV 0 T B Vi 0 P 7 B, TR A O TS, 5 U 2k A A i
N FTIEC TTAGE B, S AR e T T AR AE AT 5000 ZFIEE L MHE
BUAH GB35 WIE AR 2 A 002 T A VRHT A L8R A e B o A7 S Wl 2R A S S 4
G AT AL . TR DGR 38 5 1T LAy i ad B i S MR AL iR S . R U ALY TR
T T REARR R WA R AN AR B RE AR AR Tl SRR VHDL 5
Verilog IX K7 TR LMk 7 AR Ok b 807 2 B g B ER AR I 2 FH 21 it 2 it 2
L T W] o 5 R R T BT . AR BRI Bl TR SQL A E . TR B DU,
HTML,Java Script \Ph ASP %1 5 % 2 . R IFAT 17 4 2 % RS AT I, MPT,
openMP 4518 F (B0 15 F ) & # . il A B s S WAk £, i C.C++ . Java,
Python, Ruby, Smalltalk, Objective-C, C # | Basic, Perl, Delphi, Ada, Lisp, ML, Fortran,
COBOL %%,

A1k FE — T TIOBE2013 4 9 J 4 #2186 5 HEAT 8% Can &l 3-1 i)



3% BERNARG

% 3-1 TIOBE 5= HE1T4E

Position Position Programming Ratings

Sep 2013 Sep 2012 Language Sep 2013 Status
1 1 C 16.975% A
2 2 Java 16. 154 % A
3 4 C++ 8.664% A
4 3 Objective-C 8.561% A
5 6 PHP 6.430% A
6 5 C#H 5.564% A
7 7 (Visual) Basic 4.837% A
8 8 Python 3.169% A
9 11 JavaScript 2.015% A
10 14 Transact-SQL 1.997% A
11 15 Visual Basic. NET 1.844% A
12 9 Perl 1.692% A
13 10 Ruby 1.382% A
14 12 Delphi/ObjectPascal 0.897% A
15 16 Pascal 0.888% A
16 13 Lisp 0.770% A

TIOBE A7 B RE W /n 4 a1 i i Z W TR IE 5 . EA T b AR fig 54 20
C.C++ Java X LA S T2 TH 5 .

% \

BURR: D )p, AAKKRLEINMET, KATEA TEEEHFTEA K THRE
FEL?

MBI AR BAFARF R FE A X RDT7 KI5 0 IR Je iR AR A 3 IR
oy BMNFTELZATEL . FE —FrEmIN T LR, BRRRAXNHERA
RADT RESERAR L AL FIFEL, KiE TS RbH R F I ELFHT,
WX —AWELN . REFRLT G RABI T Z IG5,

\. J
— Bl A AR IS B G P o A R AT B G P PR L R B A RS S AR I R R
¥ B AT,

REFP I 1B — R IR . FEAS A T FRATT S 28 0 J ) R s di A 1 DR

I A AR N . SC B Hello, world 7B DB, FUR R AT 30 3% 1] 4 72 15
B ERN X R RE S BOE M IF AR ZARIE . A TR WA R — il 5 6 2 A
O AT S5 50 PR 9 0 T 2 A fiE B A 45 B 103 5 ARG

1. CiE8

CIf & 1972 4F i SE [ IR SCH % 19 D. M. Ritchie JF A RIIAY . C i & b HOEAE R
iS5 UNIX $RAE RGN —Fp T H R DURSC e = AT . 20 ) o i AN I el 2 2 g
HHEEAWEZ 1. #] 20 #2280 44X, B 28 KUBE 4 11 5, K 28O Ge M i 22
AR CTEF RS M.

PN T I B PE Y — A g 45 A A G B2 08 5 S A ) 2 2 08 5 (Procedure

|

& &
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Oriented Programming) Al [7] X} 42 1) 2% #2155 (Object Oriented Programming) i X 5, C
HE e AR SR g R L A RO TR IRATINE A X T AR A IEF DL
ABEE IEWI2y . A H U T[] o R ) G B 0 BT — 2D 20 Bk AR R e — A S T
AT 1) % 52 0% Gt B ) 4 R — S X6F 52 LA R i > 0k 2 A AR AT DA 2 il

i, AL E — e S B AR, fEmm B CiE = Bm, AT 2 A K.
T e 1K =N B AR R 2 S R A R . X AT SR AR pR B i Sk B OCER IR AR BT , 7E
TH 1) %F 52 1) Gt 2 o FRATT AT DA E SC— 78 B 2 WU it Sk 287 Xt S B 1A K B v gk
BAEAN BB AR (volumn ) FR AT (surface () ) 25 1Y bR BT (X 25 pR B 44 87—
Method) . iX 8 pREURE J& T XA 00 . 7EAR T 5L AT L Jy i b 5 5 A fof 728 o5 Oy % Sk 28 Cfgi) s
A x) XA AE L x AT Z (Object) o XS A x URACER T HERE M Ba s T
JIF A R S AR DG 1 77 ik pR B . FRATTEEHER x MR R B x. volumn Ok IHE 31X HUJ2 I 1]
ok 7 R T i) X G2 o R T A /N B — A 2 03] B S 2k R RR AT S 38 A TET ] % 52 4 R P A RO 22 A8 X
PIASFRRAE A AT B R X Fh il 5 2 R A RE G 4 .

e BT ) X R AR T E R CH+ i . C++ 2l AT TBell (I /R) LK % Y
Bjarne Stroustrup {4 & H [R5 T 20 22 80 HAHI1E C i 5 By HEAl FIF & MTiny., Cr+{i
BT CHt s Jaoa W B A D s 385 T 1] % 52 L

MR T[] 2k o T ) X 52 AN J& A BLXE N2 ) TR AR B A FE 0 . C++ i ml DL DR HE AT
AT ) Ao R %) G R o 0B 200 A T ) 0 G G R R X G ) i R A R e ) o R ) RO S

(6] 3.7 F/hry CRTF  FAs— A pr i i .

£<iEF: CHEEH>
# include < stdio. h>
void main() {

printf(" %$s","hello world.");
1

stdio. h k3OS T C b e A i 128 R RORH SC 1 58 SO WY i A7 7 28 A i 1
i C A Fp #0 i B0 X A Sk SCfF . main J2& 3 A BIRE P HYA AR RAE 55 (e )7 ROR
main fRRECA . printf SEARIERD YRR S B0 0 3 i h A SR i At D0sT R R
AR — A AL “hello world. " 26 B H I FAT H

TPKRIAE Cili TR E Python XA~ fif FLFET

# <f2 /¥ : Python ¥ 40 i ¥ k>

nx=1[1,2,3]

my =[8,9]

print(mx + my) s E[1,2,3,8,9]

IR R CiltF e, 38 A A St hr o JATA IR .

# include < stdio.h>
# include <malloc.h>

void main() {
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int mx[3] ={1,2,3};
int my[2] = {8,9};

int i,73;
int % x = (int % )malloc(sizeof(int) % (3+2)); [/ — DB x, KERS
for(i=0;i<3;i++){ /71 JEM 0 2

x[1i] =mx[1];

}

for(§=0;3<2;3++){ /i A0 E L
x[i+ 3] =nmy[]];

}

for(i=0;i<5;i++){ /71 JEMN 0 ) 4
printf(" $d",x[1]);

}

printf("\n");

}

2. C++

C+ 2 HET i F ) 32 BT ) X R P 5 . SEBR b, Cr [a] B 324 1 ) o 78 A0 72
BV T [ R R AR R . C B C++ g vk, J2 i 5 E AT T A ) IR 5256 % 1Y
Bjarne Stroustrup {458 W . e C 15 75 WSR3 T 220 EE . IG5 n) & 4
¥ 3 AR .
; \

FIBR. W20, RERMMAELFHEL, RANRASD, REEFELF R,

L&A R A 2 2

WM. RR FRIAREG.AEZARTN., AR FRLEZNG, FFR
FHEX? BEHEMR, REZEE T — 5 X F ol T4 E e R M b R T A
BE, AAERRRES”, PO EFhARE A EH “BRRFET, BER
EAEAR, Bt AR 2SR 3R 55, hMNFEHRET LWL, 255
_ J

CH+ R LG Fp o R A 3, BD R RN &5 iy ik, Z5 iRt &5 C i & i A L.
C++5 CIETHXRAMBY . BR CiEFHA WA IR PLEyE Cr,

(61 3.8) He/hiy Co+ 27, A — PR i .

S<iBF: Cr+ I H>
# include < iostream>
int main(){

std: :cout <<"hello world.\n";

}

XA RS I H “hello world. 7F BEFE I,

FEF Y iostream $RAE T % A 3 B0 L AT ] 75 224G g A sl HE G o+ 2 7 30 7 24
B Ak e, BFEA O AR int main() , main L2 R4, KIGS“{--+} "2 78 main [
BRECIA ., JEAEIE S R A R AL, std 2“4 23] 7, cout J2 A v L 4 Y 44 PR
SRR A RO FE R R B B R L. “std:: cout " FRIR & TF K I B 441
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bR B TP Y cout AR 2R IF 51 A C E LAY cout,
PAT &I BO R Y Cr+REFF o B3 A S gL i - AT TS i o

# include < iostream>

# include < vector > //vector 2 C++ T 4 MBI, i FH, A 514 Python ) list

using namespace std;

int main(){
int mx[3] ={1,2,3};
int my[2] = {8,9};

vector < int > x(mx, mx + 3); /7% mx ¥ D13 x B
for(int 1=0;1<2;i++){
x. push_back(my[i]); /1% my TP EA x £ 8
}
for(vector < int >::iterator it = x.begin();it!=x.end();it++){ /7% x DCFFBE AR Uk B

cout << % it<<" ";

}
cout << endl;

return 0,

}

3. Javaigg

Java 28 T 20 t42 90 AEARHT L J2AE Sun 24 R Green 35 H o, 3 H /N AL 5L A C++ FF
REGEE S TR Z W8, 5 R ER TR TRXA/NI I EIE S . X T Cre prffit
(4 3 E T B PR AL T A 0 fT S R AT SR . R E B A 24 O Oak, BIARA . 1995 4F, X 3K
W IEUE A Java,

Java 2 BV J& P4 37 JICIHE B 19 9 SC44 Bk, PRSP Mk T 91 4% 0 Java 3 5 B9 bR 28 502 — A6
IE B ARy, T H Java @5 P EVE 2 R4 PR S5 WHEA G, A0 JavaBeans (B
) . NetBeans(f %% &) . ObjectBeans (X} £ 5) 45,

$tF Java, AT B HMBEEA 3 NI EFE, B) JavaSE (Java2 Platform Standard
Edition,Java E&Fr#ERR) . JavaEE (Java2 Platform Enterprise Edition,Java “F & 4 i) «
JavaME(Java2 Platform Micro Edition,Java S-S B D) . JF & F G, 7] DL 045 3% N
FE 5 0 FH A st A B — R A0 T B (O B A T =L o6 S 1 R SR B I AN AR TR A A
) . X =R FE G A SRR I & T K W JavaME 32 B2 S 78 85 3 i A Fit A LA
CanFAL AL & A ATERAL) iz 47 0y i AR 5 S gk — A foh: R 76 i 3R 85

XTI & ¥ 1% Eclipse.Myeclipse, UL )& Java Web Jif F i web JIR 5 &% Tomcat %,
TEHWEAETEMNAE, HERMNENE, Java i5 5T USRS N ARBRFRFEEACH
HLA S aE AT R CHRE —#F) Wl KUgs 5 /MR 7 (Applet) , 774 75 Ik 55 &% F I 1h ) B8
#1847, Bl Web JF % .

ANRT C++i8 7 Java J& 210 0] 6 G209 72 15 B2t 2R

(5] 3.91 H/NAY Java B)7, HAMB— D AaifEdi .

£<#: java M H>
public class doOut{
Public static void main(String[ ] args){
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System. out. println("hello world.");

System. out. println JEAx 4T H e& 20, HL5 IR A S5 AT . B i O A o R S AR
2 Java X F A B9 S 1 A4 D — A A AR JEURE Al
P ORIE Java SEBUBAL IR AR T o BEH A BB BATA I

import java.util. Vector;
public class MergeClass{
public static void main(String[ ] args) {
intmx[] = {1,2,3};
intmy[] = {8,9};
int len_y = my. length;

Vector x = new Vector(); //x &> Vector %4 (object)
for(int i = 0;1i<mx.length;i++){
x.add(mx[1]); // I A (append) mx 1) {E %] x

}
for(int i = 0;1i<my.length;i++){
x.add(my[i]); // Jin A (append)my [ {H F] x
}
for(int index = 0; index < x. size( ) ; index++) {
System. out. print(x. elementAt(index) +" ");

1
System. out. print("\n");

}
}

INGS

AN AN T C.Crr Java i HEIR R A, BIFIES Y B,
T I NES Za e HAbTE S ORI RN A S . BT RS EAHMmB 24k, [
AR A B SE B 2 b 2 BOMNIR Z 00 R B LSO BT IR B0 e i R PR 7

3.7 MR

T JF 1 9& 3CJE Program., 2 /7 iff i & Programming Language, 1 5 ¥4 () 3€ 3C 2%
Algorithms, 5 FEFFMEIELR = — W, F 52 T H 500 i a0 /8, /2
FAEFPIE SR LB EMEOR . AR EERRBFAITEIES . HHEIA TiHRNES
UG- AH TRFE AR T 22 EN e O N TS MR A A T EZ S
WK JE . NJEMTE T SCTF a0 W] fg ke [ RE I 2 AN i R B AT BRFE Y . Ry e A 283
W HR S8 — AT 1 A D7 0k BB 2 S 4 R e e ) R ) A0 B L 3= SR R 20

TES 5 FERATA — A R 00 1] 5 2 D S e fige DR 28 B (9 [ R — AN A R AT LAY
g8 nXn {75 K T 2 AL A D7 A% A A B8 D7 R S B AT Lk AR DT A DA E B
FLTARFVUR I ACHERAS FUE 2K B N B 2S5 R B9 IR A A E HE 25 5 4K IR IR A9 15 1 ke ke

113
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SEUNATAE T 25 o T TR Q0] 1] AR A9 JUT 2 SR 48 8 At IO 32 MR A0 1840 it e D7 58 o 045t A S22 705 £
07 Gk B IR S R Wk 5 7 R — > 25~ LR L =2 A = N R TR 5 1R N e £
PR ARAT 0 Y k7 AR S HLIE R 2 7L g 5 & Python 1 5 OR i 2K F )
RO Jac R ) — B e L A T 2 TG DR M 3R L 2% R ) 7 3k L AR B T A AR Python 2P
R BT U BEE AT AT S 28 iR

P PP RIS 5 B 7 I 0 80 S0 ™ 2 B T 0 A S5 A L X AR Y BT R Y 40
o 350 BATRIRE FE AP C AR . AT BB S SCIY A artificial intelligence., 82
AP H) R e . REANEAEERER KB 1o A — DAL B m e fe o KMk 7 & on
BT BE 58 T JEL A ROk L 9 T AR 25 R 100 AN B RCT L AR 5 DK Sk B 9 IR 2 ok L 7
MR B 3k 19 78t oA FRASAH AR VR BE AR 21 ORME 1T 1 SCUn 28 AR Y T S 26— TAT I 2 1000 AN B
ART7 BT DFRE TR » 55 AR R — DR B BR T A — D EAR T RN — AR A
(9 75 AR 58 4 —FE L ARAE 10 0B N R BN X DA —HERIBEAR 7 B, ARTT M7 (URIA T3
PLE Z AR BNX A A R J5 B, 1R ATIE 1 7528 — i) 5, 78[5 BR R AL A LE 28 . TR ALY
RUC LM NFEIRmAHL T T o X LER GEA ML #REFE P T R LR AE. AT
BREWLR AR P IO R B B T AT A 1ok B B R AN S iR AR OO R
HUESN

3.7.1 EWHIENX

LR F AR M T FRATTE AR h B AN AL IR R T AR B
WE AR SRR N UERS . LA A AR B FRAT AT RE . T
AT — B, — 2 L 3] 17k B — BRI — 2 L7 AL s S R AN 98 B
FIRESE 1 A B AR W PT REJR S 0B B AR . S SCrP AP RIS S R BRI I L5 . e
() slim 7R ” fat KR “JE”, & MIATAELE T 1. 200 slim chance J2“Hl 2 /N B
B0 fat chance ¥l K7 EE . HESL |, slim chance fl fat chance B B 5242 tH[A ,
WRR PN, R ] S RALE R, W ZEA RS . H2 R A%
FATAB—HFERG . Ny 1 REIETE A b F AT i AL Ik 45 6 () I DB 0 B 4+ 381 T At 1 I
WG TS F N BE R AT, TR RE B B S MU TR . DR ZE TS LIS
a O FATRY AR N A A T R D7 SRR . XA B T R E R L S
HWHEILESA —MAR THMESW T 2%, FEASN T 052N TAF2EN? 76
B A WA AZAE WS S AR —J5 B WAR T AL & — R M WP R 2 5 4 — A X
2T

3.7.2 EiERIZLE

B 7 SO M T EALE R AEEAR Z RIS Z 56 AP R BUE R 2 AR
WO TR T B2 A IR A R LT R AR DR TR RN AT A S R g R AR R
T WA OF Bl RUAT S8 e SR Ak i I 2Q00 5 R ik o DR G 7 Al e 58 2 e R TH LI
ARKRIH . s — B8 2.8.4.12.5 #8975 sUHEAT HEFP A B B U2
PE what——fF 4 &8 38 FE 51, 11 B A7 P how—— 0 faf 54 A48 — 4~ A5 26 188 77 1) 1A 6 386 5 471
SECR B A L TS HLIE 0T LAY R MU R how . DR A B BRI R L A A% 1R 4R R O R




3% BERNARG

S RS AR A L ORI B AR
3.7.3 WM&

YO8 T E LR 7E 1 & WUk M8 4 L 25 BRIk B B EEasim L ., 18|
BURR 3 FE 2548 AT — A B A R 0 R o IR BE 2 R F T eR B 8 L X A T S LR P A
—FOEITRSE, AR 2 WAL E LRSS T B 2 AL R . I, R AR
R R A s b2 R VF 2 17 B0 BR— 2 — 2 IR TR 00 SR IR S R Al T . L n I 48 R 45¢
PL K Linux, Windows S5 #2/E R 4L % 2 Q.

—NRAEG T, AP ATREA L E TS, BT A BRBOR A 2 BT A R BUE 5
B AR A P Ry — A N BC— A BRSO (8 — A7 AR R T8 gk 2 42 — & T sh 4 B L T 1 R
HORR T BEAE T g 2

38 1) 3 Fof i) S0, oA SO FH B T 10 R AR R R B T

TEEEALRER 7 v, sRBCH ST A 7 Ak . R BRI R B A S B AR T, BB R AR
)R 7 O AZ S 8 B B R 5 w0 A el ek A . dn &l 3-28 B i, factors O bR ACH
sqrt(n) R, 7E sqre(n) pREH, B LR g B P 2028 10 K sqre O 38 J2 IE B 1 FIXS sqrt(n)
FR I 7 SORAE S FRATT 58 4 T DA RO 1) 77 204k 22 factors O oRI 200 TG 200 (AT ] 30 72%

R P 9 4 TG B0 BROR 5 T T
TR B BRI 5 R F B 45 1 A2 15 HoAT — Fh 1) s
LR EES ;"1.:100 %:rzi in range(n):

— BERR S o TT AT AR BV 2 B RS R . | Sanem) ]
SR FE P HAE AR IR 2 BT ) Bk — 4 0 A AT AT R

RSB 2 T, TS (O MR 45 4 2E CPU A & AR
EH— AT T RS L R 2 E e T, IS ARG
Pt T D 5 T A2 A G0 5% S T A R Ay 2 1 22000 o 7 22 80 5 52 s o
S — RN T A Bl R B o O DR 19 30, — 25—/ D
IBS ST H ML T 2 A S SF AR IR B

3.7.4 HHEEEFITEHFRW

TR T HE ARG AT LA B AL R AR B GE (5 B T UL
SRFEBCF S, AT BN B A X s (W7 XA TS AL R A AR Y T R A
— RN R Sl TR AALRR S I NE K T RENLER R AT T B RRRUAR 2 A ER O
Fmy g RSN AH — RGIR 2 35 ERH LI B2 B, ASEgat B0 i

T FRATT I A — A TR B R B B TN R R AR

XA YR U A BT s e A AR 2 — SRR B Y = B (UL AT DR 7 R e B 2 A
O SR IE M ERE XS T . LA A SERARX TR = B A LN EOR S A IR .
LA BRERBILDBOERE R EAX . X TFEZWHEFE R ELSIE, FifELE
FXF 5 1 EF

tean. 3k T — R AT 732

Xt 58 : 057
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K% 0 A1BABREKNN 7 AERMETH AZEAEART)

XA 582

K% 1A 0B (A ZHEN 2 EELIEMMN .

XF I A : 563

KA. 0A 1B

X HE 672

HWZ.1A1B

X HE 732

FRWZ, 3A0BEXNT.

T R R DU g 7 2 T T SR A R 1 ] 2 T LA AR T X ANk ) R A R AR
1ok B FLAE A ok

Al BB A S50 45 3K 58 A R R IE AU ) SR S A R AR aE A X B AT R A B AT A
FUREAR I B A% e 7

— TR B

TS B R R B AN 2 OAOB” Y I S TH B BCE AN S A R R RS T
g “ 0577 2 J5 » % 7 B2 “0ALB” I8 4 T T 4 I A% 250 - 2R 0577 2 “0AIB By L &R
B 2B 58— E AR Ik SR

“5827 540577 E“OAIB Y £ L AE I “5827 2 J& » X J7 [ “1A0B” . °F T 4 I fr) %5 7 %
0577 & 0AIB M FR M 55827 & “TAOB” I KL &,

“5637 50577 &E“0OAIB” R i 55827 &E“1AOB”M X R, FHM 563”2 )5 . % J7 [l
BUOAIB”, N ERFB MR T 50577 f“5637 £ “0AIB” L &, M 5 “5827 = “1A0B”

ALLIRE“6727 X J5 M2 “TAIBY . AR5 H 3 50577F1“5637 /& “0AIB” Iy & & . Fl1*582”
JECTAOBY & M“6727 R “1AIB I BUF . #Em#k#]“7327 .55 3A0B.

R T R R — 1 A i P R B R R T, IR A A T N TR AL
W7 FRATARIE b 8 B Ak T B A B0 [m) A 4k an 1] 3-29 PIfoR .

B AL A AT BE B = A L 000~999 4 ERFN 26 H K, 7EIX 1000 A = fii %k
oL BERLEEBECOS T HEAT RS I .

FRAE 057745 H A 25 S “0A1B”, X 51 28 H K (1 000~999 #EATHiE . £F6 570577TE ik
“OAIB”IC R BT R ok 2B 315 AR ET . DAk B e H b e B HEAE ]
(R 582  HEAT A5 I

MR “5827 45 H Y 245 R “1A0B” % Yl 315 Mg Br Tk . £ 4 55827 B ik
“TAOB”C R MR R ok 2L 61 MR EUT . Ak2l ik S i 507, BE B HEAE
[i] A 05637 HE AT I

HRAE“5637 45 H I 25 - “0A1B” X LUk iy 61 Mk B0 AT vk . £ & 55637 B W
“TAOB”C R A F LR ok . ARUCEHE, R BEMEF 732" M 1k

I bR A L S AHLR B SR K A TSR BE ) L B8 e AR H SR 0 B 1) PN A5 21 1E
) &%

A

IR o3 — 7 AT AT AE RN T AE AL CPUL AR i HL A%
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1Effi732 ‘
0AIB 1A0B
0A1B
ﬁ H

L »| 1AOB
88(1) L= 1AOB
002 = 1A0OB e
spLERE| 102 o
2 057 b= 3a0B 103 = OAOB
058 [ 2A0B 104 —1 OAOB
059 = 2A0B
240 = O0AIB
102 OALB 245 o 0AIB A e
193 o _oalB 0A1B zal 186 =
L y 582 0AIB
240 0A1B EFETE| 383 =] 2408 S 563 e
541 L= o0AOB 584 = 2A0B R 564 L e
242 = 0AOB 1ACB 565 =
000 — 602 e
480 0A1B 603 = 0AOB K———» 902 |=
481 = 0AOB 604 — O0AOB 972 =
cee 972
680 0B o5 = o0AoB
681 = 0AOB 974 = O0AOB
682 = O0AOB Bor
997 L. 1AOB
998 |[=| 0AOB
999 =l 0AOB
Fii A i 5+ EiblESuR e B s =
(10001 (3154%) 614%)
B 3-29 LA o B ) B A B 4k R
—H & 87N . B, FHER. M- A EEBA. BT OJTEVE
A HOERIERR R~ ., T2 0%, HAlH
PR IrE 1ok,

LS R BRSPS I Y BV N AR R L IR B R R AT R E X
AT VR BRI LR P AR R N TR . B AR B A N TR BEAM A
EWg7 ot R A LG B R AR EE 7 Rl R 0T LUE B T S HLAS BE fif ok I A4 i) A
CET LA RETE B 8 i A5 19 52 1) o A7 26 ] U ST S AL R He R 7 (9. 41 40 halting problem
PERLIA R, 3R] R A A — SRR o AR 5 R T A R A R R ves BTN
Wi 22 A AT B AN 12 1k i no. BRSO A A 1 B A AT ] B P RE 100 20 fiff Pk A ) B,
HEAZ AN UE AR S F SR AR P G A3 VAR UE B L g LA R B T AR AR T 2 R T X
FEARTE

FET A T R BT RN —FE T 0 Tk 2 R RO R R BRI B
ST o 3 A Sk B B R R BT SO VB FIE T R TR L T A B T
AL TCRT S T AR SR AR OR T BT AR — B TR R SRS R T T LA R
“TRAR”, FrE RS SR AT ESARE RN, LR KXEE
ST o ARV T AR T BB TR RE A 2 R B R E R

S5 3.7.1: FIRER . BT S HEF s L L B HE A A 10 BRI, IS ABE
e DR — M b g o B A — R R R L R T B B X

%>/ 3.7.2: H Python SEBURBECT AR . AEX MR BN 18 8 2 50719 3 4L
{5l 4n 335 4%,
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AR RATH AR R BA RS T % . H AL 8 a2 ke, &
AT LASE 207 19 Ui X A ] o o) R 8 e 1 A H S ML “ R o i LI LS T LR Y
O 5 FH T B . TERAL AN 2T A R0 RE A R R g R Y T SR RE T . R L SR S R
fifp AR 22 [0 7L,

2]t 3

SIRR 3. 1. B A A7 s R PAAAE R BUE 0 10, 4047 58 1 I 2548 2 )5 AR A7 4 R2 T A7
fif (4 R e A7

mov R2, R1
add R2, R2, 10

SIRR 3.2 ATy RT ARGk 00 BUE O 20, $047 56 K W 4548 2 )5, £ A7 kil 800
A AEAif B 25 R R A A7

add R2, R1, 30
store (800), R2

SRR 3.3 REFAF A RLRZ AP E 20000 o 10 A 15, A7 58 K X BUL S 18 2 )5 » #F
s R2 PRI SRR AT 47

slt R1, R2, labelO
mov R2, R1
labelO:

add R2, R1, 10

3.4 BB a.b,e SRR A A7 AR RL,R2,R3 P 355 HT 11X B 7 Xt 1
{URIBETE =R

if a<b
c=atb
else
c=b

SR 3.5 AR 3.4 h B R IY A — SRR N U a<<=Db7 EE I B MU R T
POFVAIURIIE - Ei=REam
IR 3.6 fRXZ T a. b, o B A RL, R2, R3 1385 T X B e X
W A G 46 4>
if a<b
c=a+tbh
else
c=b

while ¢ <10
c=c+10
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SIRE 3.7 A ISR .

mov R1,02h
P4 R MR 1 R AF A A4 R2

Yo fras R MIE LR 2 MR fEA T4 R3
add R4, R3, R2

(1) AR 55 10 TR 5 X I B 2 95 2

(2) X 4 FIRLPATEE R G - A F A PR E N 27

(3) BEWTix Bl g 1A 5E B DI RE .

31 3.8 (RIER a, b ol BB A A A RL, R2 355 X BOL 448 2 56 T
L INHE

loop:
slt R4,R1,0Ah
beqgz R4, labelO
add R1,R1,R2
goto loop
labelO:
add R2,R2,01h

SRR 3.9 RiEAAF4 RLLR2 Fg{E 2500 20 1 30, $A758 FHIX B g4 e . &
7 ik 1000 b FE 65 10 25 =42

loop:
slt R4,R2, Rl
beqgz R4, labelO
add R1, R1, 15
goto loop
labelO:
store (1000), R1

SIRE 3,10 fRBAE R ia.b 20 BCR) A7 A7 A% R1.R2.R3 o 20 #r 1 T 3X B L i

HY o

loop:
slt R4,R1, OAh
begz R4, labelO
add R2, R2, R3
sub R3, R3, 0lh
add R1, R1, 0lh
goto loop

labelO:

(1) Ul Bk B il g 46 2 AT R DD BE .

(2) i & a b BYE 2 504 10 F 20, 3k Bl g 78 2 04T 58 U » A A e R2.R3
A B2 7

SIRE 3011 R aLb 23 Bk A7 Ak 1000, 1008 Ak BUAE ZE4hAT a 88 b (59
B Al IR RS RA M hE 1024 Kb 5 H AR A 26 95 4
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A fF

Ak

=

W F % Si&——1L Python A #F

SR 312 EE M TR )RR 2R PG INRFRETE R,

a=10

b=30

def func():
global a
a=b
print(a)

func()

print(a)

SRR 3.13: fE R 3.9 MARJF P L func PR 245 “global a” 1K 4. B JF
A7
SIRE 3. 14 EE I T E s a R,

fﬁx
El
b
Db

a=10

b=30

def func():
global a
a=atb
return a

b= func()

print(a,b)

SIRE 3.15: KR 3. 11 MR MR B 35 R ARy s AT 4R .

a=10
b=30
def func(a,b):
=atb
return a
b= func(a,b)
print(a,b)

ST 3. 16 15 i IUR i 0 8

def func(b):
a=b+10
print(b)
b=15
print(a,b)

func(20)

SRR 3,17 B G RRE R AT UF— IRTERE AT R B0 I L O A B TR R AR A7 8 e KR

2 o

o .

SRR 3,18 i E T U pR B A

def func(a):
ifa==1:
return 1
return a * func(a—1)
b = func(5)



print(b)
SIRE3.19: AW Python #2F .

def do_sub(y):

z=4
z=y—z
return z

x =do_sub(13)

(D im A do_subO pREUS B9 AL R 2 1A
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SRR 3.20. éﬁﬁﬁlﬂ: python 7]‘%}?:

x =3

y=4

def func():
global x
x=y
Z=X%Y

func()

i R fune O pRBUS B9 R IR 5 1E
SRR 3.21: 255 W F i Python R2J¥ -
(1) y=5
def func(z):
global x
X=z-Y
print (x)
func(11)

(2) def func(z):
y=5
X=z-y
print (x)
func(11)
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