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2) HUGHEVI T E | AR, | kUM, BrU R ZEFER Ims +2ms = 3ms, & 24 B #A
— /NI E) Fr, 24x8.3ms = 200ms. — K YJ45 AT 5 CPU Y8 LE 3ms/200ms = 1.5%.

3) MRS CPU B, —ARtsi FERE RO e ep Wi 8, whdtP 120 KFEIKE] 100
K, CAZEK et (R [ RG . S s i (e b b EcE ( 830 ok, i 24 A
WrnoK#) 36 4. WAl RAL B ERFE . JRA> ThT AR EEIE A, Wk AEIR S00ps BB [E)RE
K3 400ps. AREIXFE, TIH B b BoREERE D)3 [ 2 F 4 &5 CPU 198 [A] EE (36 x400ps +
Ims + 2ms)/(1/100%36) = 4.8%.

09. [#%]

b féy o 97 G ] R A

e g SFAF B I8 + B K AR 4 B 18]

N Bk AR % B 8]
e Z 8:00, RGHHA—ME ), HHAGKEEHRANIZET. 1) 5EW (10:00) K, J,,

s, 3y (] 2 EE 23 510890 + 40)/40, (60 + 25)/25, (30 + 30)/30, B 3.25,3.42, Kb I, BAE

7o TE 56 (10:25) BF, Do, Jy ARG EE 5350 R(115 + 40)/40, (55 + 30)/30, E] 3.875,2.83,

RIS 1 BNIEAT, (ST TetEmt (11:05), ¥ L IRNELT, J, M4 AmiE Xy 11:35.

AL ILAEMR AT IR 04, 35, B, Jas AR MRS 4715 150 0T 28, AT 10% A A s 18] 43 55124 120min,
155min, 85min, 125min, P38} 84 121.25min.

eS| $E3zmhiE) | FFaETE) | $A1TENE) | LcREE) | EEEE
1 8:00 §:00 2h 10:00 120min
2 §:30 10:25 40min 11:05 155min
3 9:00 10:00 25min 10:25 85min
4 9:30 11:05 30min 11:35 125min

10. [#R%]

Lk 5 AMERA T W B TR,

A BAENAR R FHARE, —MEWE AT EMRANS, SIEANKEE, R
34 CPU, 3R18 CPU MBI RMAT . ARMIIZM A WEE PRI RS, BTl A R
mZ2 WM REE, HRNREZ RA— R RS CPU %k,

f£10:00, FNRA ) Bk, FbHERANLE, 6 CPU ML E.
£ 10:10, J Bk, K I, WANAE, (BT 3 A7 EHRIT 25min, FHIL J, 4684047 .
10:00 10:|15 I[):|3!] }0‘.I55 I]]25 II:IS.‘S I2:]4[I
fizbs, E:Z:l I ‘ ' l
kS, :I\\;\E\\\i\\i\\\\\\i II
PRk, ; : 3 : ; R i\\\\\\\\\‘:\\\\\\\\\\i ;
Tk, I
fiedbd II l |

it ik it
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EIR T3, 1o, Js 3 HIAE 10015, 10:20 1 10:30 Bik, {EHE X6 9AE CAFR T FEEE, Fit
AheD ER e R
£ 10:35, J, G5 BRI I3, 3y, Js Boma 2 LG DRSS, me RZEE = (SR 18] + {11 iz 47 a])/
itz Tt ] 40500k 65/45, 35120, 35/30, KHULHs I, MANAE, 4 CPU 4 Bldy WAF iz Tt
(Bl fe e, BP Jye
fE 10:55, Jy 4500, HeBd Js, Js Bme B2 LR 43 50 85745, 55/30, BRIEHs 3, AN AE, JF¥ CPU
SrECEA A BT I TR BEE Y Tpe
6 11:25, LR, EVIEERFH IS HARS, 38 CPU B4 it s 47 i I Js.
fE11:55, Js4590, ¥ CPU 44 Js.
7 12:40, J45H,
b PO 08215 T 1 B
1) BNk 1 B9 ATI [a] B 10:00—10:35 (4550,
PEAk 2 BIHAT I ) B 10:55—11:25 (&550).
1Ak 3 PR ATI ) BEA 11:55—12:40 (4550,
Yk 4 FIFATI A BEA 10:35—10:55 (45530,
1Rk 5 FBATIS A BEN 11:25—11:55 (550,
2) e R A 43 514 35min, 75min, 145min, 35min, 85min, KIS AT T35 S mtE)
75min.
11. [##%]
1) BT RATESRAE, Mg b oG e sifEnt, KB iR —
HEANZET, FEimSHiyuRms.
2) —FEh B EG 5K priority = nice + kyxcpuTime — ky xwaitTime, A k>0, k>0,
435 F SR 1 %8 cpuTime Fil waitTime 7E priority 5 i o5 9 Efl o 25— ANEERE iz 17 Tl e K
W cpuTime N, #EmPRRIEM S & — NSRRI waitTime
W, dEmamIL S, T2, waitTime 0] K i ) 2 RF 03RS Bomib, it
i IR R

23 FS$S5ER

FEESIATIR, W iEE B LU .

1) Rt a5 N R P A&

2) NEKGERZ M S EH ARR?

3) Rl FA A 48 0 T R AR X B 1] BRI 2338 B A28 e R 7

H PV $RAEMR JOR R 2 (0] (0 R0 B R IX — W E A, HEPREEERX AR, HiE
HRLEINER], FEIRUFRPEZRFE N %o

23.1 EHXE5ERMEXRES

ELERFARE T, HRRIRWATH, NEEEZEEE AR B LA R AT H
VEREZ M AR E LK AR, I TRRED IS . Fmss—A a6 7R KR E R
BE. B, EREUHH 1+2x3, RERGAERNUE: —RINEER, —RFEHER.
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§=5-1; A IR, W5 — A
}
signal (S) { M TREX

S=S+1; MERERE, BN —A %R
}

ERTRUE SRHLBI T wait #1E, REFESE S<0, MSABEAN R Fik, ZHLHH
RIMYE PSR MEN, R EERLT “hE” BRE.
2. RRVEFTE
WCRAUE S BHUHDR —FAAE %7 R FEEIE. BT HE-AHTRARER
BOHMBAAR value #b, BIM—/MERER L, HTHEEIASMZEERMER. dREE
SREATEH T IERENBIELSH . CRAE SRR N
typedef struct{

int wvalue;
struct process =*L;

} semaphore;
FH M wait(S)FT signal(S)FHR/EW T .
void wait (semaphore S){ JIFE 24 R i B
S.value--;
if(S.value<0) {
add this process to S.L;
block (S.L) ;
}
}

il b waitIRIES BRI RASHTN (2023)
b EE UNFEST WERRFE (2018)

SHE SRS (—K P#ME, FoRERER —MZRBIE, FIHHAT S.value—-, ERGH AT
SrBCHZE SR 1. 2 Svalue < 0 B, FoRZRBHRCHACES, KM block JHiEdE
TERPLE CHRTZITIRE: BITE—~MHES), EFMF CPU, 4l N I%K TINS5
S.L, AMLZHLHEE T “ibBEER” HEN.

void signal (semaphore S) { JAE 2 TR IR
S.valuet+;
if (S.value<=0) {
remove a process P from S.L;
wakeup (P) ;
}
}

AEGE S H—IK V #E, FoRBRERR—MZRER, FIHAT S.value++, fERFHA]
P4 BORZ K BEIREON 1. # 1 FU52 S.value<O, WRRVIE HFEESHIHZRTIR, FICHR
F wakeup JRiEHF S L P95 — At AR AR (BEMBRIAERE . PHIES—MAE).

3. ARG ERARALF

LW > FIRESESHERMSIH (2024)

N TAEZ AR e BV ) A I B UR, WEREZRERE - EFESES, HYME
A1 CATHBEECN D, RJER &RV RZ R ER R R X E T PS)YM V(S)Z[l. XFF, 4
BT ] 2SR R AEBE NI TR X 200, #BE xS AT P #AE, A ZIRB I, WA
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X P IRAE LIRSy, FRE AT HEAN B CRYIG X . X, 25 A AR N 3 SRR S X,
HFxF S 4T P #RAELARRI, Kb EBIPHZE, AT ERIE 7B IRAER B R U5 . 45 % B
RURERIR e FF X 5, 200 S AT vV 8 1E, CUEREBGZIR 7 B ST -

semaphore S=1; IWE s S &, YIEN 1
PL ()¢
P(S); M A Il TR, ot
HEFR Pl AU 5 X ;
V(S); IR,
}
P2 () {
P(S): AEA U ) s B2, n'eh
HEFE P2 MG X ;

V(S DAL o

}
S WIBUEIEEIN(-1,0, 1) 21 S=10, AW NEREAREARTX: HS=00, Xrxf
—AMRECHENERX; 28 =-11, RxF - MHRIEERFX, 55— ErE % frim 2
BHFEBA S, 5 B AT ARG 57 X oIz AT Bt AR e el

O RRE M ERAREZXELRFNHLZFETE. @QP(S)F V(S)XLMmat I, #J P(S)
HAREARIERIE R R G L1715 # V(S)RIE R RAZE TR, Mf ik B F L7
R AR GEAZRERRKRE, OF XKELAEZANATRGFE, A SV TRAMESTEW
{EixA %V, PRTREIAT P BAE, BT R EIAT V BAE.

e

4. AINGETEFEAR Y

» FAESESIES (2024)

FIE TR Z LA, |TEEARRPHEIFOEEMEER S, G, fla, @
& P A Pyt RBAT, T FERSH, Rk HHEREIRF AT ER, # P, 1iER y ZfEH
P, iEA) x B 4T45 R, WLAHRIIEER] y —EEIRA) x ZFIAT. A T7TEIXMED R, &
B E-NABESE S, HYMER 0 (TLLUX AB#: NIJFGEEEXFBHIE, P, /28 HixH
iR, M X HAER P AR D . LS R

semaphore S$=0; It E S &, WMER 0
P1 () {
== IARATIES) =
V(S);: IR B2, BA) x AT
}
P2 () {
P(S); I EE ) = RHIEAT5EMN

yi 18RS x WBATER, TR y
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FEPATEI V(S), MHAAT S+HJE S =1. ZJ5 P, #ATEI PS)IF, T S=1, FoRItRH A
W, PUT S--J5 S=0, PERIEAPAT block &I, i dkeiE FHATIER y.

HHPAT R PS), AT S-J5 S =-1, FoRIti AT B, B P #fE 24047 block J&
i, Py i RPA % . Py 9354 x BUT5EJE , PUT V(S), PUT S+ S =0, Btk v #:1Erh 34T wakeup
JRAE, WRRRLEZAS 5 % R AP 2E BAF h i Py, SXHE P AT LA SARATIEA) v

PV RS B RME AL R, HREMTASRERTE, WEXs
ITRZIG VIR HEMTAERFXRRIE, WX MTAZAET P X, 765 50 8
W, P,V #RIEERIAE G A BRI IBAT R, P EARER KA TR,

5. AAMGTFEANEX A

b ESESUIAEXRMEAE (2020, 2022)

& SR AT RDRAR R OB A Z M AR R . B 2.10 S5 T — P aigKE, b 8,8y, 85,0,
S R RAIREFBL (R —&iBA)D.

B 2.10 AIBKF R 250

HY, xarce # e —AFEB A, EIE AR i R EE MR ESE, HeME
¥IRo, 15 “HiSRME" 25, SHAHRREREE S BHIT V #84E, £ “aakRiE” Zar, PR IE
BAESRMAT P HRIE. APRIIE S,—S,, S1—83, 8= Sy, S3—S5, S3=Se, S4—S¢, Ss—Se AT R, o
MR EIA S S & al2, al3, a24, a25, a36, ad6, a56. LTI T

semaphore al2=al3=a24=a25=a36=a46=a56=0; /VIHLEEE

S1(){
V(al2);V(al3); /81 BEEIETER

}

s2() 1
P(al2); IMHE 51 RBIBITERR
V(a24);V(a25) ; /is2 B&IBTER

}

S$3(){
P(al3); It s1 RECZET R
V(a36); /is3 B&IBIT5E R

}

s4(){
P (a24); /I 32 —RECKIBITER
V (a46) ; lisa BE&IETERK

}

S5() {

P (a25) ; T s2 —REBECLRIZITRM
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produce an item in nextp; = R4
P(empty) ; (EHf4, p—TF) IARIR L8 11 X H T
P(mutex) ; (HFEE) 1133k Nl 5K
add nextp to buffer; (UTH) I B AR TN P X
V(mutex) ; (HFFEE) VEIFIRFX, B F{ESE
V(full); R#EHA, v—TF) Mg X Hon 1
}
}
consumer () { bR i
while (1) {
P(full); HARER R X T
P (mutex) ; 33k NN DX
remove an item from buffer; NG X o L B
V (mutex) ; HEFIER X, BREFESR
V(empty) ; G XN 1
consume the item; bk Ve

}
b

%K) B R X KN e AR EE, MR X A B R, E A empty B RAT P
fE, —BEGE AN SEERAT V EELURE R X . X empty F1 full 28§ P #4E 0 Z00U7E X
mutex 1) P #{EZ /. #4=& R AT P(mutex), SRJEHAT Plempty), IH 9% 147 P(mutex),
SRIGIAT P(full), IXFERTANETLL? BREEE M. WA & R ORI IXTGH, 1R E ik
FHRABG= M, B empty =0, X4 FIRURZEAEHBRIZITH, EAHIT P(mutex) B 855 &,
FEAT P(empty)i F5 BB €, 75291 B U = 5 ol SO AR . 0 B S I IT, Bl
17 P(mutex), T T4 P22 2 mutex (558, HMF BB %E, XPE—KE
PR HRE A HE, #IREN R, FEA T EARIER SR, [FE, R
R CHEMP XHLE, B full =0, FIREERNRERIBIT, B BIABRIES. AAiddr=&
BUE SR, mutex, full EBEBE— AN ERTE, % B mutex 3 empty #BRT LA,

HEAEH-HRENEBR R —AFESEFREHGZEETE.

T A — MO E AR A T T

o) A -

KT EA—AMEF, SRR —AKE. SELRfTPBCER, BEERAF
PG T, ILTFEEZR/FPONT, WL ESZHTFPIER. RAERTAIZEN, SEREY
AR AT HB—NKR: AT H O R EAKRR, L7 LnT A7 ELE.

i) 2 43 #fr -

1) %(FH54. HERARERSTR KRR, SEMGERELRFXR. S8L)L.

A )L RFEE LR, M BIXPA RO AUERNR, LR L)Lz 84 R AES
KFR, FRMAZESFZAHIT, AnTfedEk, w211 Fos.

EEHEER WA s T

A

SOLIERR LFHAET

Bl 211 BRIk &R
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2) #R I3, XRG4 NHRE, LR LR AR AN T ORI RN A 1
MZmX L.

) FH5ERE. HABESE plate RELFESE, RALEARFRBTHANAKE, ¥HE
A1 FRRFIMN, HRREFBN—A . {558 apple BnfFHEBEER, WIMHKNO
TR TR, AV, apple = | Rl UL, {55 & orange KA TR EBWE T,
BUE R 0 Rortt T %, NG orange = 1 Roni] LAEL.

i AZ S ARG 0 F -
semaphore plate=1, apple=0, orange=0;
dad () { 13RI
while (1) {
prepare an apple;
P(plate); HEFF A HEL POk
put the apple on the plate; H1A) B P IR S
V(apple) ; I VFEGE R
}
}
mom () { [EEsEERE
while (1) {
prepare an orange;
B(plate); IR AP EL. TBOK R
put the orange on the plate; M 3 O
V (orange) ; ARG T
}
}
son () { LTtz
while (1) {
P (orange) ; L ) 4 o UG

take an orange from the plate;
Vi(plate);
eat the orange;

}

HFCVFRERIL, TR R

}

daughter () { M LR
while (1) {
P(apple) ; JEL J () 48 P B S
take an apple from the plate;
V(plate); AR VEEEEHEL. BOKR

eat the apple;
}
}

BERR MR X RN 2.11 7R . dad()F daughter(). mom()# son() A2 LE404T, 1E B Atnit,
R ELIILEEERERILTEERETEARBRIEE T, B V(plate g1k

2, #A-BHFMA

[B) A «

HEENGEMAI AR, LR, 2P ER A L A2 2 AR 5] I 7 o) 3t S0 i A
rEERER, EEEANSHEMARERE QLRSS ) RN U a3t S 83 i 0] G833
HEA B R BEER: ORZAEE T LLEN X SO AT ERE: QR AT —/15H
FEXHPEER: OFEERNESEETHGREZATARTHMEENGE LE: OFFERTE
BefEnr, MAECHMIEEMNSE SR,
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(8] &R 53 4 -
D X &4, HEHMTREMGERLLFN, SENSEBRLIFN, MiEEAEEA
AET A .

2) #EE3, HAME, EENSE. SERILEFRBAN, EMEMERELRF, HERF
B98N P BE. vV IRERATFR. EEHRESHEER, BOAELNESE5EERFN
My, SEBS HADEE FE, HOLE SRR —xt P #IE. V 8ERTEM O ER. X
HHEZT AR, HERAB YR EHEEHEE . YFEEN, SERLES
S, BERNEE S —E SR, SEBHEEN, SEAMUEH. FEf, ZBEAR
[e) G2 X6 THECES AU Il B R TR

3) FHERE. HAREGS® count NiHEEE, HT i3 4aima MR, viERmo: &
H mutex NEF(ESE, HTHRPTEH count RN WEfF, EEFESE w, HT

TRUFEEE S F B R Ui .
ARSI
int count=0; NI e 3 22 /A i 4 BUR
semaphore mutex=1; NHF BRI EH count B EM I H
semaphore rw=1; N GRAE S S 3 R e S0
writer () { VIGE Btid
while (1) {
P(rw) ; NH U ] S S
writing; VEEPN
V(rw) ; IR LA
}
}
reader () { WA R
while (1) {
P (mutex) ; NEJFVi ) count 288
if (count==0) N — N R i B SR
P(rw) ; WL E RS
count++; N TN 1
V (mutex) ; JEEIH FFAE i count
reading; NEERL
P (mutex) ; NHJFVin count 44
count==: JEE T HER N 1
if (count==0) I E — A e R i e S
V(rw) ; NRVFSIHRS
V (mutex) ; B JF & count
}
}

& LIE S LS, AR, BINFAEEN, SHRESEER, B HREE M
HERRTERR, BES TR A RAOE Vr Ur el SC . IX PR SN B 3US A RE AT K [R) S A
HEFAESHE “WE” MtEh.

LN, WA R IR, BERE RN, X RAE RS 4t
P FENER, R OEIRE NIRRT, LRNE SRR, RAEEXSHERAT
L T A e B RIE T Ak, 8n—/ME 5 &I3FE Ll PR writerOf reader()ef %



FhE I I—Xt PV $#4E, BRI CARS B SR 0 S 10 R DR AR T

int count=0;

semaphore mutex=1;
semaphore rw=1;
semaphore w=1;

JFR T e 32 i Y i
HAF(RASEH count BRI L7
M TORAIE T 5 A0S 3 5L My i SO
IR TSI “5M5E”

writer() { CE:3iis
while (1) {
B(w); IHETEE HFRE RISt N
P(rw) ; JVEL S ) 6 5 SCA
writing; HEN
V(rw) ; IR TIE 2 LA
Viw); JIPR 23 S B SO fr v 1]
}
}
reader () { IEF R
while (1) {
P(w); IHETEE SRR Rt
P (mutex) ; WE JFi)j b count A&
if (count==0) 1245 — AN AR AL S S A
P(xw) ; ML SRS
count++; I TN 1
V (mutex) ; [FECE F A count
V(w) ; PR LB SO 1]
reading; 1L
P (mutex) ; NEHJFVi ) count &8
count--; I T AR 1
if (count==0) IR G — A R e AL
V(rw) ; IR EHRES
V (mutex) ; /REIE F2E &8 count

}
}
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I SRR S A T 25 ), A2 A SRR B A ok, DS R —
BERODRSGSE. 24— NGRSO, 25— S R R T B, SR A S
SRVTFISCRE, 00240 SR B R SRR SRR MR, 2R — A BRI R — A 5 iR
SFISCHE (REA R0 w BBLIEO S L, BRA SRSk, RBCHEZE BLIE AN 25, T V B fEnme
SRR WA A2 A R R, T LA LGS (R RHIXE 0, AU T AR T 9 5 % £ %
AT 5% LA KR

-5 A — A KRS, B — A TR (0408 count, BRLULIBE|— MR ALT
ARV 125 T R, AR — A6 7 0 038 count TR oML

3. GFRREFAM

)R ik

— KIS LA 5 AR, G A TR LIS T, PARSET el
KT, W 2,12 Fim. TR EA R AP T SRR, KRN, HRRmMEA.
P MR HUURR, AREERE . ARRET (—R—RREE). HRFEEMATL,
MIF S o DURI PTG AR TP ARGET A TTDTF AR, S RSE IR, MOFHET4
CIER
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B2.12 5 ABEFFHME

(8] 534 -

D X&Z9M. 5 BU¥REEAWES P EEFRHRZELFEXR.

2) %23, B, XHA S NHE. AERCRERMMNE - AT FRXEIEAWRE T
MAE RIEBER VRIS . BT EA WA — i E N EPRE 7 —REEg4
TEF M EER e, 8 % LR EFEBI R R A .

3 EFEFEE. € NEFESEEU chopstick[5]= {1, 1, 1, 1, 1}, AT 5 AMEFHEF
. HEFILTFRG N 0~4, WEK i EARFHRS R, BFFEAUETHERSH

(i +1)%5.

semaphore chopstick[5]={1,1,1,1,1}; MEXSEBEHU chopstick[5], VAL

Pi(){
do{
P (chopstick[i]);
P(chopstick[(i+1)%5]);
eat;
V(chopstick[i]):
V(chopstick[(i+1)%5]);
think;
} while(1):;
}

I SEER R

1A A
A A
VBEiS 3
hsE] A i 9T
b {TEspul SR
HEH%

ZHEAEU T RE: Y 5 2SR BB EREIF N ERADMBETH ERS TR 5%
wait(chopstick[i]);) #EF- AR, 55 A A7) P AR & A4 4 BEF i ($04T7 wait(chopstick[(i + 1)%5]);)

AW, [HtH B T SE8L.

ABESEBUR A, AN AR N — e PRGIR A, LEnZE R fo v 4 2P K F
N — 2B X EAWLRBE T RN, 74 RFthUEsE 7 ST EFNFRS, ERFHS
TEF AT, REEAUMPT, TESSHFKRIFHR.

HR A ERMMR o F: BB Mk, A2 WFFKEAPURBE TR, 42

Pt IR T

semaphore chopstick([5]={1,1,1,1,1}; /¥IthiL(ESHE

semaphore mutex=1;
Pi(){
dof{

P (mutex) ;
P(chopstick[i]) ;
P(chopstick[(i+1)%5]);
V (mutex) ;
eat;

I ENE TG S5
i S FK Ik

HAEUEE T 2R 49 B i
U BT
A

IR FRES &
/i %
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V(chopstick([il]) ; M B A
V(chopstick[ (i+1)%51); i {EEspul: S8
think; 1183

} while (1)

}
BB ACM A M S ISR A3 40 BTl 0o 33, P72 SGH B n) B i AR L st 5 on 0 B
S AR AR, TTO RS IRATA R, ASEBRESATAER. EE¥EX
PR ) SO E R R YL, B R EIRATA T Re s R AE, Mo mIE. R, HA
EEBIRA—2, MHEET 2, ARG HEFREEREE, MEERAR K EEN
BT A R €118, o e el i, X2 50 o) R i) B4R i .
Ko 21BN LB 1 & - 7 B R B -5 3 o) Rk RE AR O, B X 97 22 2K 4 ) 7
SRR . BRI CRE TREZ XMAE, “fi Tk 2EZTH.
4. AmE A
B BB FE A -
B RGH =AM E RN — AN . A EE A E R e, B
B — SO, i T A =M R, ARRIRK. = MhEE S, B AR,
BoAWELR, BEAWAEBK. (U8 R ORI U =Fobkt, R A R R R
w1 b, AR T AR REE S — e, HFSHRE - MESERCTER, i
PER 0% A SbB RO R B R E, b S GE=ANlEE s i) .
[B1RR 53 47 :
1) XZ5H4. HRES=AMEESHRED XK R, B THER#E TC %R R 2 AL, L
AR, AR X A B (B =Ml S i dhmaE =D .

2) ¥BER, RRZXEAH 4 MR BENEEREFE W =T Rk .

D IEFEIRE. (558 offerl, offer2, offer3 4 A A AU & 558 . MR AR K45
R BT ACRIBOKA G R B, {55 & finish A T B F#AT @20 1E .

RS F:
int num=0; 17 BEHLEL
semaphore offerl=0; M52 SUAR 5 B N R ANARL 75 1 B R
semaphore offer2=0; JI5E SR 3350 A R R K A ) B TR
semaphore offer3=0; I S o i % AR i 7K 4 A ) BRI
semaphore finish=0; IGE SUF 5 R hliE 2 B ek
process P1(){ IBER
while (1) {
num++ ;
num=num$%3;
if (num==0)
V(offerl); I BEAE RIAT
else if (num==1)
V(offer2); IR K
else
V(offer3); TR BEACRI B K
EEMFMMERIER T L

P(finish);
}
}
process P2 () { I R
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while (1) {
P(offer3);
FEARRAK, BRI, b
V (finish) ;
}
}
process P3() { MM 45
while (1) {
P(offer2);
SEMREERBK, B, Hh;
V(finish);
}
}
process P4 () { 13 K&
while (1) {
P(offerl);
SEREAA, BRUE, S
V(finish);
}
}

2.3.6 EiE

BRAES RGOS AR TR, HASHEFEREA UM SR ARSRES. T&, #2457 —/MEIn
HRED TRA—8. RO COE T HELF, TARFRE CEMEF, MK T35
BURAEMT bk, FIRERRMA T ZM4ER, WTUAERF R RS sl E R .

1. F48H% L

b EIEMES (2016)

G (1) & T 1 SR B SR, X RT AR S Aah SRR R VR, R REE
FXE B IR AT PRAT IR E R R AE L TR IR, 1 2 & AT P S8 4h M A s B 4m s .

FIF L EHAR S M R R R RGP SRR, TR 2800 450 L 3 e SCh— 4
AR BEREATLE IR IS RRCERAE, AE X A R RSB, X AR ] LR E B IR
o, B2 eRPR RN, FREEIRIUE — AR Lo, XRE AT LA — B XY
HEERFEOMEV R, SR LF. MR ILEFRFAOBIESESG, UL I HE LS
SR AE I — 2 FE P R R IR E R Y, FRONEAE (monitor) o B E LT — MRS A
e Rt R B pT AT (TEAZBAR S50 b)) [ — 2 AF, X A3 G R B OB B A b i 2

i EiRsE AT s, R 4 8 4Lk

OERER B

@& T8 FE P 3 ZE 0 45 K 1 B

@ IZEAE AT AR — A fE (B0

@3 Ja 381 P 3 A S M A AR (i A

ERRE MR Z IR

monitor Demo{ H5E L —N4F5H Demo I EFE

H@5E XLIEEHARLH, %R RGP SR IL S SR IR
R L Y s ;
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H@X 3R G KU 85
init_code () {
g=5; IR IR 5

}

take away () { LR 1: B —A B
xR L < 1) — RIVALH;
§—=; /1] P 51

}

give back() { MO 2: HIE—A R
XL B MRS = 10— RFALEE;
St+; /A F B iR+

}
}

PRI F X SRR R B R ERENARE, SRR R RERE 2 (class).

1) FRE £ FRRGBAMIFAREL, ERAMNIEZEIEL R REBE A R T
8], —ANERE S @ R A SRR A R NS RV SRR BHR . X T L6, A
R A g il i take_away()id FEK Bl — N BEE:  IHIE B E G KA.

2) R AHF—ANHEHNER, WscHEREEF. H2MNERRANEMH ake_away(),
give_back(), M AARMABRZTEECRAMLEE, T—HEA At HETemArd
2. B &R A RBRTPITERNIERE, X —RERIE TR EFUE S,

2. ¥k ¥

LN E R SS HPH %, EFIPHZEM R AP, ESCR, R AR R,
2 FeAh B FE e N EFE . ik, KPH2E R R € SO 4 L & condition. JEH, —/MEREHHE
EMEFERTUAZA, FREFRTRE T 2N MER. SMREERRE T -SR],
F T e R % 2 R 28 & i BEL 28 (O A5 02, A 2R AR A8 B R ReE AT W FP 4R 1, ED wait F1 signal.

xowait: 2 x XM SRR RN, IEERAERAHERERA xwait ¥ 5 CIEA x K05
REPAFY, FHFRRBCEFE. s HAthdh #2 o] LUE B R .

x.signal: x XF SR AT RAE T2, WA x.signal, MREE—AN[R x 5% fF 1 PELZE Y 1HEAE

TS AR AR R ) s RS

monitor Demo {

R st s;
condition x; H5E X — A RFER x
ihit) code(){ ... 1}
take away(){
if (8<=0) x.wait(); 1A, (AR x PSR

WIRLEE, SRR, f—RIHBAE;
}
give back() {
VA GEIE, f— R I A ;
if (HEFRESHS) x.signal () ; /Ml —/NPH IEDER
}
}

SR AR RS SR
FLRL: SR AFAR R wait/signal BAERMLT(E 58 P/V $4E, W7 CLSCIUEFE Y PH 2E /ML RE .
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AR RARERE WA 0, (UCIUT “HEASHE" Thil: TifE SRR “Hit" o,
S RO R T MARVEIRS, TIERRT, RARTIREN 3 SRR

2.3.7 EPHBINGE

AL 0 BB HE R T .

1) At 4a23| N2 R Feind?

EZIERFILEPITHRM T, 2 SRR I RIATH, A [E R Z 1847 76 A 8] ) 4H i)
KR NTIHHAHEZ R EREIZXR, FINTHERLHBE.

2) AR Z MG EMt 2 £ER?

HERE 2 (A TERIE 5 B R HI 2K &

)25 46 5 BCE R % i @S2 PN S AN RS, X SRR RO G B R L Bl e
10 TAE R PS54 A58 45 BT A4 M Hl2) 56 K.

HF R ARG A R A, 55— AR LR, 24 HilE S PR
HRBRHIEAX G, 5H—#BRA RV U7 I A5 .

3) L4 R AN T ik AR X Sk 9] R B 2018 B A & 4 9] 2D ?

MEEA BN AL BRI AT IR A, TR A — R R SRR X O (M BRIRE, SRS
VIR TE R—F B AR AILR, ETRANER, EIE R & . XML R AN R4,
HARN- BRI T RIESH T .

2.3.8 AT IFIEIE

—., ¥R HE

01. F#IstisRE ek, EHMHE ().
A ERERIgFE T AT RAEAL L F IR ENRE
B. K245 F A T LA R F ey IR
C. R R 2Lt M F L NEAEE AR ENRA
D. 1R ER45i42 P A FiF P16 R R 69 AR A AL

02. FNEZEZFEREEINNSERE (),

A. #A2FEF B. #f£51 K
C. #ATHHATIEX 2 D. #A244) I R IAT
03. ZE—ANMEFENMES3, BESAPVRESLIEA -1, LATFHAAANBEREY
#HAEHE (),
A. 1 B. 2 . 3 D. 4

04. —ANIEA ) ER TR EAZ G T 9 F45 VO BRI Bred, € ().
A. A H AR AL AR XA E
B. RAFH Az AEATIER K
C. Afiieitfede HAEE, (2RFHENZHAZHERER
D. RAFiEfTitfEde S 4 EE

05. ANFITAFT AT AHREIEME N ITENE, BRLFTRGE ().
A. #AT#E B. ALE /A4
C. kg D. #ATAL5ALE 3]

06. 1R RERIEH A #FFFHETFEY ().
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07.

08.

09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

A THEEL B. 1% 844 C. 3% D. KA425
AT RAR F s L @ e a2 ().

A. iEBRFH B. & Wikt C. hEn%& D. RFREF&
AT () REBETIERTR.

A. AT B. EiFiiE C. 3% ¥ D. £F4 4K
AT () BFIERAR.

A. FERGMANR B. 2 A%

C. AM4kiE D. TTEAMEFKD
EREZGY, ST ALBBRRITRIFTOREL ()

A. HAZLIRAEA FRAY BT 18] A AR B. #tfBAHAM

C. #E#A2RFFH D. A2 BA M

HAZ A foitf2 B @it 3k F48 4 RE RSB 22, #H42 A i3 /5 ASEHAANLE A

K, #42 BRI Rinfdgitimd, 2 AR BIAGHLHGXER ()

A. AF%% B. B¥%% C. ZFFR¥H %% D. L44%X%
EREZRGEY, PVREL—F ().

A. LB IS B. Z4%iARG4

C. Mlkishlérd D. {R&AiAZiE1E 55
P#ETHRSE ().

A. #A2shs B. i#tf2# R C. #fMmE D. #ritAze)d
BiER ().

A. BATER P AHitfe B. #4EA %)M

C. TFBie484 57 D. R4 6938457

() LT EFHAE M4 SFrA2 AL HIE LM o) 25040 1%,

A. T B. %42 C. %42 D. £/

AV @Rl — AN, WAt h () A,

A. BT B. 4% C. #4% D. T
ERGESENSZNLFE, LFE5EAHMES ().

A. 0 B 1 & 3 D. 3

A PVEEEAHRAZR Y, 5 EGWES ().

A 1 B. 0 & D. &/ P #E
AR B A A AR B 2] R E R E ().

A. A KA B. #LEEE KD

C. TRAKEATIE 69K D. Zi%A3454K45

— At iR 2R . HIBAPCBAAR, £ () LARTEALARE.

A. PCB B. #£4 C. %3 D. £FEFK

FHXTFERBIAHET, EHHERE ().

A. EFAIREA TS &2, RefF %tz

B. AFHIAMA TSR H, RiEMTF S &L2ZH

C. AFHTATSEAAR S22, {22 de) 2T 64 KA R A2 R o4 A= AR 4
D. ZFHTHT$E&RRS BN, 2R MHEdChin &R X2 R
EARR ZFHRATRFTERN, Tl () HLRFHRH.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

A, —ANEART R — /AN A 4k 4 A4l F R

B. —ANKAZL KA —AN o4l 6d B 4E K b

C. AANKAZL B3 A TRE 69 ZF /6 4, 124 R

D. —AZ&AL3f—A I F 4o 4G S 4
RARFEAREZETELFGPVEMEER LR () ERHRH.
A. — AT BraG B. —/ANFRTTHRF B éY
C. FAATHP 4G D. AARTH P B 6

HEANHALEZR —RAFR, mERRALFAHANRILZHENZRLFER, 8 PV BERF
A, MESESHRMEEAL ().

A 2,1,051 B. 3,210 G 21,0,~1,-2 D.. 10,44, -2
HFAANFELBAE, REFESTESH mutex (#4EH 1), & mutex=0, MET ( )
A. EAHAAHANERE

B. A—/A#tf2#AERE

C. A—AHAEHABRE, 5 —A#EFHFEAN

D. A—A#AEEFHFAEAN

HFAANFLRE, REFEFTEA mutex (#MEH 1), F mutex=—1, 0 ( ).

A. RTEAR#BFHEANBEREX

B. AFAH—A#HAHANERR

C. RFH—ANHELANERE, H—ARLFHEAN

D. R TAAANRAZRANERE

—ANiA2 A AL F 155 F mutex EHAT V(mutex)3RiE 5% ER 5 — A dtARe, ATV
e mutex $91EH ().

A, XFD B. F0 C. XKF&FTO D. M FERFTFO
—NRAEFPER SAHLARRTRENMMMROEF A, TFAHBLBERERES ()
ANE R X M) 8.

AL B. 3 &5 D. 6

Fif () RARREALGERIS.

A BFRTFEARGEFTHIELH

B. sHE42 MBS M ATIREG) —mid A

C. FARIMiLAZ A A& 42 RSB 454 0 LA

D. BT ARG HAB L MR B 04604995 4)

AT R TEARAGRESY, 42 ().

A FTEIGERY IR, BRESENGXER FRIES G EM
B. EREAAAF—NHLHNETF

C. E42F signal 34k 691E B A3 5 B HLH] 49 V 1548 R

D. FALKBARAMEY, TAAELTEH, iU
558 SPUTPBRUS, IR EANTRFFRTGEMHE ().

A. S.value<0 B. S.value <=0 C. Swvalue>0 D. S.wvalue>=0
EEGA n NRAR, MG FREGARRKEH (D) A ERS] P26/ 5
®xEH (@) 4

@ A n+l B. n C. n-1 D 1
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34.

35.

36.

37,

38.

39.
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@ A. n+1 B. n C. n-1 D. 1

Fo%F PV #EEGHLEY, EHGHE ().

. PVRUER—FZLARG4H

II. PV 34k % — KA A2:8 13 RiE

II. PV 445 & & — A T4k o W7 69 1342 40 %,

IV. PV 3452 by AT P B a9 i 4240 %,

Ay T T B i IV oAl P | (Bl ' D. I. IV

FoXFREREFERTRGHEY, E5HGZ ().

I. 4RATR I ET VAR R Aa1E R X (Critical Section) [#)#

I ERE 452 P A T EINEALEFOHRBRAAD

L. 2 A5 E Tl Rk

IV. #8832 & T 16 R 9k

A ANI B. L IV

C. {21 D. vA LZEFEA4GR

AN HHE5ES:

1) Bde T2y SHAT 28 R PRMA 18 R VIRIES, 5 F S 0.

2) BhoXFitAE 58 SH#HATT 15 K P BMA 2 K VB4, FHELEA £ VAt
RFEFEEFSTESHAIF? ()

A. 2 B. 3 [ QI D. 7
A AL AL P fo Py, HAZFKEG4oT:

P1(){ P2 () {

x=1; /Al x==-3; //B1

y=2; c=x*%;

Z=x+Yy; print c; /B2

print z; /a2 }

}
THATH G 2 A (), TRIATPEG AR ( ) (LT xHP P A FEF).

A. z=1,-3; ¢=-1,9 B. z=-1,3; ¢=1,9

C. z=-1,3,1; ¢=9 D. z=3; ¢c=1,9
FRMAEZEGXER (),

A. RK#H B. ABX4y

C. THeARX 4 D. THALXE, LTHEAR EY

ERANABRLEIRN—BFE, BRAAFINRLENZRFE, 0P VEBEHAARE
FAg, WNEFEHRMATERE ().

A 4,32 1,-1 B. 2,1.0,-1,-2 Co 302,108,541 B 2.1,0.-2.-3
/it A42 Py, P, A Jf 44 Peterson FL ik 44 4o T

4 pO HERE P1

flag[0]=1; flag[l]=1;

(1) (2

while (flag[l]&&turn==1); while (flag[0]&&turn==0) ;

I - 1X ; I 51X ;

flag[0]=0; flag[1l]=0;

H A, H A ;
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40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

£, (WRQRGREHA ().
A. wum=0,um=0 B. tum=0,tum=1 C. tum=1tun=0 D. um=1,tum=1
#E Peterson J-ik ¥, flag #anegtE M2 ().

A ATHEANEERATHAAANBRE B. ATHEANEART LHNBEREK
C. RFHENEART LLREBRE D. RFENKRRT CARES
f& Peterson Fik, turn TEMAERLE ().

A. RTHI|MAKAZHEANEF R B. ATMALAE LK HiFFH K
C. AFMANEA2ELE EiFFHEK D. RTHANEKESHNERE

A FHE-HREPAATRE ().
A. 3 AR F AR R0 A B. 2 A#A2Z A 69 FE FF L fF 74

3 At A2 3 T KR 64 LA S UK IR AL D. #|RAZ5F EH % A2 L 49 PR
ﬁﬁ%ﬁ%%iﬁ FAFA A LEATHAREMNE ().

A BHRT B. %FRi# C. B4R TH D. 44 RX¥%E
FHR T4 ZEH-H TP MY em R EGsEY, EANE ()
L. 7% %@iect>h . A =&l fd
N Bt elfsd IV. KA -nigs >4
A 1#11 B. Il #= 1V C. A1 D. 1. I1. Il #= IV

BEINEFHE. ONHRAXFEEASHEFBYLFHA-H ALY, ZFRAR
FEGETEMEEA ().

A 1 B. 6 C. 38 D. 9
ﬁﬁ%ﬁﬁmg£WMM(m£iﬁfv%)ﬁ%ﬁm(L

. AATH+R I. AR HEFE

L. Ak =H e ANBERR W.ﬁﬁ&ﬁ%%&ﬁA%ﬂE
A TH11 B. Il # IV C. 141N D. I f=1V
EikF-HAE MY, fEEMITEZ ()

A EEFHH B. RE#EH C. RFlayikd D. #AfE

A FEAREFAY, ZR N EHELBT oL T (HFARFRADRTOAMRA L#T,
ML ERE ARTHOAMRAERT ), WRSLARH, BAHKT ().

A ZREH B. i RH®RHFEM C RIS EH D. #FFHEM
YFTREP AR AT R4 T

semephore *chopstick[5];

semaphore *seat;

Frrpees

FFHK i

P(seat}:

P (chopStickil);

P (chopStick[(i+1)%5]);
AT

V (chopStick[il) ;

V (chopStick[ (i+1)%5]);
Viseat)

Hb, F5Fseat tgEA ().
A. 0 B. 1 C. 4 D. 5
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50. A ANMLABARR 0 H LA H P A= Py, EMNPITEAE ST HF. MK EITETEsl=
0, s2=0, HATez=2, #AEFLERE, X,y zeiEosAE ().

i py P,

y:=1; x:=1

yi=y+2; xi=x+1;

z:=y+1l; P(sl);

Visl); x:=x+ty;

P(s2); Z:=X+2;

y:=z+y; Vis2);

A. 59,9 B. 59,4 C.. 5.12/9 D.. 5:124

51. 02010 %4 A ALY R X TR XIKGETEMMELA 3, LGA{LA 1. F MATZTRY
TR, NRTFFZTRGERZE, W MNFHZ (),
A. 0,1 B. 1.0 & 1.2 D. 2,0
52. [2010 %% A1) A2 Py At 2 P ML F X F R X ARLMEA:
boolean flag[2];
int turn=0;
flag[0]l=false; flag[ll=false;

FitA2 Py Aot A2 P A FIIE R TR 69K C R EHA I TF:

void PO() /L g void P1() /¥t p,
{ {
while (true) while (true)
{ {
flag[0]l=true;turn=1; flag[l]l=true;turn=0;
while (flag[l]&& (turn==1)); while(flag[0]&& (turn==0));
Il 41X ; Il 5[ ;
flag[0]=false; flag[l]l=false;

} }
} }

W) K PAT#EAZ P Aot A2 P o = A9 LR (),
A, FRAREABRIFHABRE, 2H0 “DUk” NE
B. FHRIEHAZ T FHANBERE, RAHI “DUR” i
C. fefRiERAZE FHMABRE, 2HI “DUk” L
D. fefRiEHAR L FHABFIR, T4 HI “YUR” A%
53. [2011 4% AM) A AANFRMATEHRAE P it A2 Py, EFMEH 1 69X F x. Piafx
a1, Pyafx ik 1. Ao 1 Aoid 1| RAE6G4845F 50 240 F :

i 1 $#RAE 1% 1 $RAE

load R1,x /L x 3FHF4RL load R2,x /AL x B|FF74 R2
inc R1 dec R2

store x,R1 /M4 R1MINEFA x store x,R2 /M R2 MHEFA =
AT ARG, x 89 ().

A, THEAH-1 &3 B. RfEH 1

C. THEA 0,1 K2 D. THe#AH-1,0,1%2

54. [2016 44 AAL) A2 P 4w Py 3 QA L PATHI AL, oA NREDHE L 4o T FF 7.
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1 HFEPI 1 P2
int x=0; int x=0;
Threadl ( ) Thread3 ( )
{ inta; { inta;
a=l; x+=1; a=x; x+=3;
; }
Thread2 ( ) Thread4 ( )
i inta; { intb;
a=2; Xx+t=2; b=x: x+=4;
i i

FIAAFY, &FELFIATHRIER (

A a=15a=2
C. x+=15x+=2

B. a=x5b=x
D. x+=15x+=3

55. [2016 4 # £ 22 ) 1£ % TSL ( Test and Set Lock ) 354~ £ I #42 & FF 644X 404w F FF .,

do{
while (TSL(&lock)) ;
critical section;

lock=FALSE;

} while (TRUE) ;

T3 5iZ EZANHAARGEE T, EHGHE ().

A BHERRGEE A e@mAEAMRSE

B. FFH#HAGR R 642 R4L £5)3F CPU
C. LEHRAHR “ERFH" AR F AN
D. while(TSL(&lock))i& &) F f£ % F Bk A& F #UT
56. [2016 44 A#]) FHI X TERLOREF, X2 ().

A FRAGATEZNMAENEF
B. ¥ 2 G%HF2iET L0 HA2RE T
C. 1HTEHMER b — Nt AE £ FIUT

D. 42 Le T F R E 2R et 4257
57. [2018 % A1) BT 5 —i#t#26 /442 threadl #o thread2 & 4T, £FZ#MEH 0
#4945 % & x. threadl #= thread2 I 2B T F x Av | HMBBARADIEE 4T,

threadl

mov Rl,x /l (x)=R1
inc R1 //(R1) +1-R1
mov X,R1 I/ (R1) -x

thread?2

mov R2,x  //(x)-R2
inc R2 /1 (R2)+1=R2
mov x,R2 I/ {R2)-x

FEFTA TR 48 4 PATH 7P, R x 6918H 2 0975 A 4= ().

A 1 B. 2

C; 3 D. 4

58. [2018 44 A M) # x REARANFHEE, N I HERPUT x. wait()rt A e T2 ().

A. FIMNEF XM EFiFH
B. & —A A x LMK #A



59.

60.

I

02.

03.

04.

06.
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C. AR4E x A7 BT iz A2 R THAE S

D. FRZ#AR, HHEZHEA x 9ENT P

(2018 4% A ) ETHE FAS P, TeALRERFHFHL ().
A. Peterson 7% ik B. swap 454~

C. 5F75& D. TestAndSet 454~
02020 e AA2) FHARN P, FRERR ZFHHLMEMHGAE ()
I AAHHAE RAER) B EAE R K

I AifitA2iy )2 i 6916 3R

I AR F A HE e R X 6 a8 R A PRy

IV. REE#EAE R K 6947442 3 BP 385 CPU

A. L. IV B. 4 II. III

C. 1. II. 11 D. 421, Hl. IV

. BeE A
01.

T @ARANFLPATG RS, CNREMRETS? ERMEIREHIHLAHFRE,
int x;
process_Pl{ process_P2{
int y,z; int t,u;
x=1; x=0;
y=0; t=0;
if (x>=1) if (x<=1)

y=y+1; t=t+2;
Z=Y; u=t;
} }
E—NEEFTALK A F2 B B =5, £XK;
QF R RARAEN—F oo,
QA Fo#F-B Foudk® <M, L MEEHEK.
OB FHME-A FHME <N, L+ NREXKK.
Bk RN T EARIMRN, XA PV REHREZES Af B A Eid4,
BARARSE@E, bn LHEARMY. FLRELEBHAR—ANT, FHELFH
T, S—LHEARZRAN, #HEAMT—AF. TUABANMEREFRTRKLITHR
At Ao S48, KLt —AMEAE B AR FoBR B R 49 Foik
XIS ABNE LR fo—NRKBRER, AMNEFERSHNES A B AFEH, R
£ Et94E S RAe A, B AR RMAER TS, ANEFERHELEF—NERE, HEy
sldeemits| i fmay R FL L E FARERSA, FL,AXEMSB, FifeF, 5%
)T AR 10 AEA R Be TAF AN R ER—ARMS A fo— A4 B BAE R~ 5.
WA P,V R #ATEAE .

C XFAA N E . ERdET, AKE, b ARRRARKASBER LA, RETE

10 487K, KIRAR—#+. K#RF, BRAMEE—/MRK, KBEHA I B
AELIAAR A | K, BART R E#HAT. KA BA XARATIUK, ARG F xRt

o FET, ZAEEEAE P, Py, Py, ENHE ZAEE—Z&MAE Adddkabc, iZ
MANRELAEFHAER, T L EFE—AHIE LG P #AZIER, H A8 L0 d Pyt
F2iIR, HZANIELAd Py AZ IR, KRG, AR SR M AL AT T 73
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FTETRL

Pi:x=a+b;
Py y =axb;
Pyz=y+c—g
RE, Py ARB I AT R AT AT 4R x y, z 9T R, HAG T ERAE
e e 4.
07. At TR T, FRH Qdofikpr, @54 TEM:
1) aR A LR ARA —MEATR, ARG TGP VREEZAEEE,
2) BEMLERAFAE R, 2AFRFT@ S mF— Rl (HFLETH S EEF @47
ehE ), KAETITH PV RERIAS Loy i £,

\.’/ ’t
Y

08. BEAANEAL (BT H0F 1) FE2EFFIR—AXFERR, HBREFREGFIHE,
KAV IR FI—FF e ], ARAFAEAEATOAR RAEA — AR AZ FIZA TR, RIRA o
T—EARH:
bool flag[2]; /flag ¥, ¥IEHLN FALSE
Enter Critical_Section(int my_thread_id, int other_thread id) {
while (flag[other thread id]==TRUE); I ER)
flag[my thread id]=TRUE;

}

Exit_Critical_Section(int my_thread id,int other_thread_id) {
flag[my_thread_ id]=FALSE;

}

4 —ANERAZG FERTRE, AR LAGXRARK., Fldo, K20 GRBTHE
RIXAE:

Enter Critical_Section(0,1);

{8 AN 5L ;

Exit Critical_Section(0,1);

Al 354 ;

X ¥

1) AL EAIHIES FARREF D2 A L2

2) #4¢ Enter_Critical_Section() &4k ¥ 6% %158 Z4R{Z K, T He 2R L LD ?
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09.

10.

11.

12.

13.

14.

15.

EAFTELETEREA—ANAT, EPANAMEE (N23), BMIETHR—NMERK
—/NE4 SR ILIA, LiEHSAL:

TA 1i&sh: T 2 i&&h: T\ 3 iG3h:

do{ do { do { FirP I — L,

mIL—A %4, T —A%4; B AR ;

ZEHNFA R ; ERBNF P HBEN—EF;

}while (1) }while (1) }while (1)

KRG FTES PV BUEFEN =4 TAHGSE, KRBT R4 4.
ZPQREFANGFRE, PQMAR—MEEH-HFHE, REALEFEXHNT4,
EBARAE, WTABAN; FEFERE, WTkikd, 8 PVEBEZALRY.
BERFEER LN, —B LA n et FIRE LM EALGH T, FEFME,
WL IR RL A LR, —LMET| R, MELABERL I, ERELIFELTE
HXAMERE, THSHTTEL, MLTRFH TUHEF. KA PV RHERA,
FILEAE 5 B4 2 L A nd,
AR —AFAGSTA 1, 2,3 ZF RE G AR 7T LR 400, FAR/T 6930 N 4o T :
1) & 2R % Afeakme—F R BEH, EAKBRGRIER & A SHMIAABREY, RE—
LA 3 B IO 4 R L AT AR K 69k,
2) L ATEAKBRARGA AURT PN, LFRNA $12kER —FREH
ERLAR ) B LA, ) B LA AL AR A R TR
3) FHANA LAFKERN GURILE R FHN, S—AFd7 69 Flf h FFHakment, FFA
FAEULA GRS AR TRAF EANFE TR A, A— KA —AK,
2R AETEFEPVREZL, #H4E1E35F2misil.
BALEAELERFALCEZAGEDII N TEHAF. BRANES: BshEdm, EF
74, Bk 4; BERNES: X400, €%, FE£1. BAFERHRIE, 154,
AakegidEd, XAANEHAHAR T XE? AEFTERPVREZINENHEF.

B R

— I — X%

IEWAT s
P i 2T

— AR AT T B =, BB Py Py P Py, B Py »%sff:ﬁtﬁs Ik 49 -?:'a' a.b c
def g hXTRFHFEFTE, WA PVRIEZABEGREF.

A 3 AL Py Py Py AERIEMIR, P ARG RMIBRISFE, S KA 1000 4
F. P A Py thShf—AF, ARG KRR, BATERA R, KRGS R
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16.

17.

18.

19.

PV#HEEIN. P, 58 read MM NLEIEAN 20 MNFEREAFKE; getOAEFRIR %
20 A~F; comp()it B 40 A F 4 hHFF R LR | AF; print)ITEPL R G 2 AF.
fRARA 3 MEA A | MEE A, SAREE TR ERFNITE, 22582 FbiF—
M, FEEEEA =AM BE, KRRK, ZAMEEY, FAMARE, F
ZAMAK, HEAMABOK, B H R RARG =AAH, BEH R AA A
£F L, FAE TG IEE E—ARBHFIIE, FAB-EE—METLEFTR
AR, SBHEE A AE B SN ARE R B, sk FH, ik 3 N A A,
[2009 4% AA) = A itt42 P, P, P A AR A —ANLA N (N>0) NEAHEFE, Py
R A produce()E & —/~ E L H A put)EAEF R —F R4, P, KA getodd()
Mz X Rk — A 40 F countodd()4eit AN 4k: Py AR A geteven()AiZ 4%
X Ik —AMEHGE A counteven()4e it B3N L. F AIE S BAUE] BIX = A #4249 F)
T HAFES, FHARELAETEGEL (ZRKAHRBMHE),
(2011 %% A8 ) ERATRAE | MRS 5 0 fo 10 MEFUEF 15049 BAL, AT R4RATH,
ERERAL, WBRSILEAR—AF, FHYT. RENWERRAKF—LREEA . 4
TA i 2R, @it SRR —ERE, A LIRS, AEFE LR 69 7E T2 MiE e T
cobegin
’ g
process [ Ikt
{

MBS PR — A 515 ;

SRS

$REL AR 55 ;

}
process &l

{
While (TRUE)

{
Y,
REF RS ;
}
}
} coend
WAt 0915 5 & H P,V [ X wait(), signal() ] 4, SR ELAARFHEIFERF.
2 RE TG, HRMES TN IR mAE.
[2013 %% A4 ) E1h1E % £ T A% 500 AR AN, H—AHAD, EEAT—K
BAH—Al L, BUEHGEHIET:
cobegin
SWE AR 1.
{

HET;
W ;
Wil

coend
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A6 % B F2 P, V[ X wait(), signal() 1 34E, L E Lk 2P EF 5R ¥,
E2RE hwkehitse, ARG T EE R mA.

20. [2014 % AM) R4 VA S AR AN A4, £F /A4 1000
HEROIBE TR (MEAHE). EFRERHE, £F5FHLETUARNLLE Z65—H
o, TNEE ZFREATH, HEAFRETAEFRBA M2, TUHFHE 2
R—AHRHARLEMEF RiEGRE 10 #4506, Hal fH4RE2rToRE&, iF
12 A1E5 & P,V (wait(), signal() ) 4L IAARR MG LZFERF, BRE 2 ehitfe,
FHULEAFT AAE 5 698 L Fednih.

21. [2015 4% A A44) A A, B AAGEIEAZ A ATIHE, BMAFMNEA 91548 PIRIFAT F 89
R, AR Ao G 3t R i 44 19) B AR — AN AT A ERAE P L RIR A R AR
B MASUME, B 694545 %A N AdrtE, 460t A 6965 48 A x AN (0 <x< M),
BoyiZA YA y At (0<y<N), #htHEIRE -, R4 1. AFBAA
e A2 ML 4o T

CoBegin
A{ B{

while(TRUE)/{
A A #9145 Fa B — S
= A B B R — AN e A

while(TRUE)/{
M B 8915 48 P IRk — A dR g
=15 A 4R i — AN P A

AT EAON B 0915 485 FAT AN A 091548,
} }
} }

CoEnd

LEARAHEN, #bE A EATIREG, TNHFE. SERARHR, bt
FA AN, TUNEE. FR BG5S 54 PV [ X wait(), signal() ] 345,
AEI LRGN E . K B oG, FLRE T TS Fmii.

22. 12017 %% AAR) £t 42 P A 3 M A IATH K42 thread], thread2 #= thread3, JLA4/K%45
o F BT,

/] BHH B RBY5E X thread| thread3
typedef struct 1 {
{ cnum ws cnum w;
float a; w=add(x, v): wa=1;
float b; wb=1;
} cnum; } z=add(z, w);
cumx, y, z; /A&RER y=add(y, w);
thread2
I BN A { H
cnum add (cnum p, cnum q) cnum wi
{ w=add(y, z);
cnum s;
s.a = p.atq.a; H
s.b=p.b+q.b;

return s;
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23.

24.

25.

26.

27.

Wil 269155 &A= PV [ & wait(), signal() ] 34k, 2 KR &HR L Fi5 PR TR,
F B K PR 35 K AT

(2019 % A#Y A n (n>23) LEFREALE—KARD, FLEFRERIFHES
B, EARFSHm (m>1) A8, BRLYFEZAE—RETF. BLUFRLA
RE|—/Nwife B My TFE, Fibits, B TR, Bk FRAR R, FusTF,
HAERTTHE % 49 F KRt sh 4, Bk h L4 &, W12 A 15 5249 P, V 3845 wait(),
signal )31k ] #ik EiR 32 F 9 Z R 5 R, HHLARTAE 5 EAMMEN & L.

02020 %% A8 ) A 5 A4 A, B. C. DAE, 34k C LML A o B TARE AT,
B4 E L E C Ao D TREIAT, L A1E5E49 wait(). signal(FR4E (P, V 3#4E)
ik PR AR F X ER, LA AGET EALME.

(2021 4 A1) FARL T HAE5F S 6§ wait()fe signal(FRAE GG S e bk, AR
FFFIK F BT 484 5 AZ 5 B4R B F 64 A 5 ik,

T eEdilid ik k2
Semaphore S; Semaphore §S; Semaphore S;
wait (5){ wait (§) { wait (5){

while (§<=0) ; FH i ; Kb ;
§=5-1; while (5<=0); while (5<=0) {
} §=5-1; Fial [
el T Kl ;
} }
5=5-1;
TFef i ;

}
signal(8S) { signal(8S) { signal (S) {
S=5+1; Kl e r i ;

} 5=S5+1; 5=5+1;
Tl ; Tl ;
} }

WEE TS A,
1) A4t 4 £ wait()F= signal(V#AE F 2558 S 6935 9 L AL FF PAT?
2) pRBAFE N FeF ik 2 REEH, EREH, FHAES,
3) ApPRFRTREAFIXFERLSERABERFREZF? HHA?
[2022 % AA) R HARGANEALTI A2 T2 FL#4T A, B. C. D. EfeF 6438
4, £F TIHATA. EAF, T24#47B. CH D. FHEAT LE 6 A 3845 9IATIRA BT
LIRHR AR C A AMBTREMIT, DFE £ CZREHIT, F£E TREHR
7. WAERAE 5 E6 wait(). signal AR T o T2 ZEMREF X Z, HHLAMMLE
SENERAL G,

@™ (™

(Q (®)

® O,
02023 %% A4 ) AERKFAMLA swap 455 F A RAEF lock FHERRE L. lock
AR EFHEF, 4 lock 4914 %4 TRUE 8442 RAESMAIE X, # FALSE #f 442
REBHABRE. XFRFHBHFERLERR ZF ) h KA T B A«
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2 A PATT xowaitOfEfE, WHZHEFE S, HEER KA R x MR AT . XFE, B
BIAE IR R, BEATLAE B — AN R HEN R . 45 HEFE B AT T x.signalO3{E, W £mefg x Xt
JSE T BE FE A B (BN BT bR . A — AN R BT B AR A e VR signal )#R 15

59. C

B 7 S A AL [ A0 I AN S AEA 5545, T B F D &5i%: Peterson 3320 /2 A PR %55
(EANE R L BUERS, I A % RS S BB ToINBEENS], HER T ARSI R,
&I C IEHi.

60. C

SEHNG FEDC LR i 2 A EN . AT SRR dE, B ASEEREAS AR IR U7 1) s S, 1E
Be “FHRAEZE” #EW, FiEAX TN, WaFadtfEvin, 0iEf. “FR%ESs” dl, B
HEFE N 1% A A5 PRAS ) P9 U7 1) I X, T IE#fe T. TR I 2 E FMLH 20 ga A . TV & “it
BUERE” N, A—EdERil, mpReREE.

=, BHARME

01. [#%]

P, 1 Py AN R EFE MIBAT S R R AT E R, BATER [F—2a X R ERE, X 2 —MiE
TR, WRAHT R Fin:

1) HRPATE P EPAT P, 4R Ex=0,y=1z=1t=2,u=2.

2) HRPATP B “x =17, RIE—AHBEIATE Py B AP ETEDRMATE P, SRR

x=0,y=0,z=0,t=2,u=2,
B, WIRPATERAE, BB RS EARIEFIZET . XA EFSCN:

int x;

semaphore S=1; Hin x M EFESE

process_Pl{ process_P2{
int y,z; int t,u;
P(5); P(5);
x=1; ®=0;
y=0; t=0;
if (x>=1) if (x<=1)

y=y + i t=t + 2;

V(S);: V(S);:
z=y; u=t;

} }

02. [##%E]

A5 5 mutex 42 il AN ERE LU ) i 57 BEUR (P, ERFI2B (55 & Sa A1 Sb (435
RE™ M A 5 B FEAT FHMEEE, D™ B 5 A KIS EMRIEBEZ) WaRM 2 fk

3. RBaF:
Semaphore Sa=M-1,Sb=N-1;
Semaphore mutex=1; N E B {55 &
process A(){ process B() {
while (1) { while (1) {
P(5a); P(Sb) ;
P (mutex) ; P (mutex) ;
A FPERANEE ; B FE A A ;
V{mutex) ; V(mutex) ;
V(8b) ; V(sa):
} }
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03. [f##]
B G G S, PR S AR ERE RS, SRS EE. FKFEPE
R R BRSNS AT 6 B R D BIAT . AR AR i A 5 R 2T Y
WUGEAM SE, & EMA NI FESEM T i M) ETiimfmsd.
int i=0,3j=0;
sema.phori mutex i=1,mutex j=1;

Consumer () { Nz
NS ;
P (mutex i); JH FFE 1
s i;
i++;
V (mutex i); IR i B ie)
RS 4 R AL
}
Seller () { /e N R
while (1) {
P (mutex_j) ; IEFFV5 1 5
T (i 15 5 BA BERGE IS4
54 ;
= Gy
V(mutex_3j); JFETBCAT 5 19 6]
W,
}
else( P Y B AE S
V(mutex j); IRETBON 5 B 1]
W ZI;
}
}
}
04. [##%1]

ARRBREFEH - T B, e 4] A7 FIE T “ARBC AN R X “ 1R
ZRF1”y HE/=F “%R B” MERE “RACER” LREMX “RAE F27. FHik, WAERE6
MESE: emptyl XN BE4E F1 ERFENZEE, ¥IMEM 105 fulll XA BEEE F1 _EHM) A P28, ¥
4 05 empty2 XM BE4E F2 ERZSH R, FIER 105 full2 XRR4E F2 B B ™5, WA
4 0: mutex] T B FHU R B 42 F1, #MEA 1 mutex2 BT B b7 A 5548 F2, #0{EHA 1.

A ZE (Al TAEE 2 o] f6Ak A

while (1) {
EE—ARa;
P (emptyl) ; NHWTERAE Pl REA S
P (mutexl) ; NH FFyiia 542 Pl
F A A R e
V (mutexl) ; HFELER 4R F1
V(fulll) ; NEREE Pl EREAE A B9 BN 1

}

B ZE (6] ) TAE it #E ] fiik A«

while (1) {
HEE—A 5B
P (empty2) ; MH B 2 REAZ
P (mutex2) ; HWE R ) 548 F2
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}

e T 4 1) (19 TAE LR vl il N -

B B AR B TRR F2 |

V(mutex2) ;
V{full2);

while (1) {

}

P(fulll);
P (mutexl) ;

MBE4E F1 EIR—A A 77

V(mutexl) ;
V(emptyl) ;
P(full2):;
P (mutex2) ;

MBTHE F2 EEL—4 B P40 ;

V(mutex2);
V(empty2) ;

HEHUE R A 7= A B 7 G R A i ;

05. [#F]
MIH A BUK N KELR — AL MBI E, AT — AN ELHBUK AT LA 5 — AN kR .
BOKIERUKEL MG S 52058, SN well il vat; = ANKHRTGIE 2 Mo BUKGE 2 7K 158 A K L &6 2
— IR MZGSEN M558 pail, BABKMOBERE RUF 5. KL, AATLARBOK,

B empty {55 RIS

B 5 AME S BOREAT 12

semaphore

semaphore vat=1;

semaphore
semaphore
semaphore pail=3;

e
while (1) {

B{fnll) ;
P(pail);
P(vat);

MIKEL AT —H7K ;

V(vat) ;
V(empty) ;
WK ;
V(pail);

}
NG
while (1) {

P(empty) ;
P(pail);
P(well) ;

MHEHAT —HiK ;

V(well);
P(vat);

KB KELH

Vivat) ;

well=1;

empty=10;
full=0;

IRETBR AR P2
HiR2E r2 EMESE B 19450 1

AW F1 EREAT A
IEFFi B8 F1

IR A F1

MIH4R P1 BRI A SO0 1
I F2 EREHT M B
VEWSYITEE )

T4 F2
HIH5R P2 BRI IR RS0 1

AKELZEE, ARTREUK, E full {55 8REH . A8 HER

I )5 s Tl K

MR T 5L F 5 1o 2K G

M F 2o KL P R0 A 22 1 B 25 8 1 7K 1 A
N7 KL R K B A7
1R A 2 DA KRR LR, BIEN 3
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V{fall):
Vi(pail):
}

06. [f#%]

AT R =A BRI R BRI, "o 3RE=/M55& S1, 82,83, HrSI
HIBIME X 1, S2 A1 S3 M¥IMEA 0. R ERfESEE, =P HEASFENERMA RS, Bk
DLHAMARSHELRFESR. 55, EHEREESE Sb, Sy, Sz REZEREPE b 2% 4L
N> Ry, z RECHETR, ENMYIESR 0. =Rz ErT /A A:

PLi(}d
P{E1);
WA A& ALER a;
vV(s2):;
P (Sb);
x=a+tb;
P(Sy);
P{s5z);
ERITEHLTEN =, v, =z SR
}
P2(){
BP(S2)
MR HABEE b ;
Vis3);
V(Sb) ;
y=ax*b;
V(Sy):
V(sy) i
}
B3
P(S3);
MR AR c;
P(Sy) i
Z=y+c-a;
vVisz):
}
07. (%% ]
D B LR AGE —WETH, LR EEE —AME5 & bridge # T HIMF 2 R{EH, &
MR, S5 HREAEA, BT P EEREN: RS, $U7 V (.
semaphore bridge=1; N F L Hi v o) 4
NtoS () { AL
P (bridge) ;
BB (P
V (bridge) ;

}

StoN () { N FE R)E
P (bridge) ;
JE B ;
V (bridge) ;

}

2) Hi EATCARE T [ 2 44700, 753 bridge, 675 E X 77 18 4 1H 4 N T B L5 1)
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R E S bridge 38 AR 7 [ AN o] [EE AT 4200 (o), EEXHFEGL RN LAMRS, A
% B (55 & mutexSN F! mutexNS.

int countSN=0; e e N R B R P
int countNS=0; NI 2o AL S R
semaphore mutexSN=1; TR countsn
semaphore mutexNS=1; WA TRF' countNs
semaphore bridge=1; JIF TR H i ) A

StoN () { /AP E) G

P (mutexSN) ;
if (countSN==0)
P(bridge);
countSN++;
V (mutexSN) ;
it
P (mutexSN) ;
countSN--;
if (countSN==0)
V(bridge) ;
V (mutexSN) ;
}
Ntos () { JIMAE ) e
P (mutexNS) ;
if (countNsS==0)
P(bridge);
countNS++;
V (mutexNS) ;
i ;
P (mutexNS) ;
countNS--;
if (countNS==0)
V (bridge) ;
V (mutexNS) ;
}

08. [##%1
1) XFHLHIAS RE SCEL BT IEM B Vi) . %R M5 .
© Visfet, flag BEHK P AN TR BN FALSE.
@ ZFE 0 eiir, 4T while fFHESINT, H1T flag[1)h FALSE, FTUUBRIZS#, Aok
T BEXH KT — e, FTH T ERET.
@ £F2 1| ZHIT, 4T while FEHEAIRT, H1T flag[0]y FALSE, FrLABRIZSH, Aol
RAE, REHNIERX.
@ JEkMLAE 0 HHATHS, HHENIGRIX, XFEE R A AL RRE G X .
BAGE: ASEE R (R AR J5 B TCiZAR-AE Enter_Critical _Section() & #4495 74 . RATME
T 3R SE B i mT LA, R AR (R A LR, B B 1) R A i AR DA AN B
fER— AR RIAT, R 5 S B0 R IE B 5 1) ) 1o .
2) AlRESHBAEEE. H Bl R ER:
@ WILHIER, flag MM AN EE N FALSE.
@ LRFE 0 Sedh4T, flag[0]h TRUE, {R¥IXHHK 7 —ANwehehlr, 70 7 & MET.
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@ £ 1 £#4T, flag[11 A TRUE, #EHUT while fEHF BN, H1T flagl0] = TRUE, F7LL
FEXA R AE, BRI 8] 5 .

@ £F2 0 FHITH, T flag[1]8 TRUE, ‘St while 54 (i F4E, Bt
MR LEPAT T £, il sE8E.

09. (%]

HE 5 &S PV ELH =2 TAME1E.

HAAZEES B, TA1S5TA3 TA2E5TA3HRETESHRERR, XHXt
A S R RIE IR R R P XHER R WBIRIIAEERSE, PP EMASY T IA LML
A2 IR, MAEZRMERMHST TA 3 B,

ST ERRES W, TN | HESE AR, R A BT e e AW AL s R A —
MEBFEROAE, T A 3 RN 2 N ERESTRER], i TA 2 XIER I T 5K
AR M 2 HEBEE BT, A OB T AR e WA S i, e TN 3 IUESRK R
FARE], WA 1 SJCEZCKET I TR ESMNA T . EIR PR AR A SEE. B 1L BEBE Y
RE, FPFEEOEERTREE N-2, FRAOKEATEE V-1, KR DHEMES &
kFik, RAMREWT.

semaphore empty=N; N

semaphore wheel=0; NEERS

semaphore frame=0; W52

semaphore sl=N-2; VERES 9 N

semaphore s2=N-1; KR 5 TN

TA1i&s):

do{
T —AF5e,
P(sl); BB Bk Bl R
P (empty) ; e RER TN
BN
V (frame) ; HZEHR%0N 1

}while (1);

TA 2 i&z8h:

do{
mIr—4-%E%;
P(s2); IS 2R BOR A B KA
P (empty) ; RS 2L
ZERINFET;
V (wheel) ; NZEREON 1

}while (1):

TA 3 i&3):

do{
P (frame) ; J/EoRey he st
Farh L — 24 ;
V (empty) ; N Em 1
V(sl); HT N RS ¥ 1
P (wheel) ; IEBEREH 5
P (wheel) ; IS EREGH A — 55
P R,
V (empty) ; IBGE—A~ 5%, ZAr%on 1
V (empty) ; IBGE S — %48, PR 1

Vis2);

AT H N R %0 1



Vis2);
HEN—EF;
}while(1):

10. [##%])
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IR TR E I 1

P, Q MIBUH HE - E X &R, B =AM5 5 & full, empty, mutex. full A1 empty F 45 i)
ZriRAE, mutex FREFHEA. R BEAWERE OEE, B ZERITIT HIRCRE, &
empty=1, WHATHHIhAE; & full=1, PATHREIIGE.

semaphore full=0;
semaphore empty=1;
semaphore mutex=1;
Procedure P
{ {
while (TRUE) {

p(empty) ;

P (mutex) ;

Product one;
v (mutex) ;
v(full) ;

11. [fE%]

while (TRUE) {
pl{full) ;
P (mutex) ;
consume one;
v (mutex) ;
v(empty) ;

N TRGE M X 7%
HRRGEM X 2L
NEJFESE

Procedure Q

Procedure R
{
if (empty==1) {
p (empty) ;
P(mutex) ;
product one:
v(mutex) ;
v(full) ;
}
if (full==1) {
p(full) ;
p (mutex) ;
consume one;
v(mutex) ;
v (empty) ;

1) i3 & waiting FIRICFKE R IR I IE L, WIMER 0, BK—ZBIER, waiting il 1,

— AR RN, waiting 3% 1.

2) &% % customers FIRICRFIRE R M B ZEL, I HI (LB RIMHERE, YIMEN 0.
3) {55 & barbers FIKICR IEESF MR MU (O EAITEL, I HIfE B IEmUE 272, YMEN 0.

4) 558 mutex T HJF, WMEN 1.
int waiting=0;
int chairs=n;

RS Y gl k=S 1
TR % B R 1 3

semaphore customers=0,barbers=0,mutex=1;

barber () {
while (1) {
P(customers) ;
P (mutex) ;
waiting=waiting-1;
V(barbers) ;
V{mutex) ;
Cut hair();
}
}
customer () {
P (mutex) ;

IR IR

IB5E— N, EHBES?
AT, B R
IEFEE fF

IR R D> — 4
IR 2 R — % B B R
IDF UK 5 X

INEAERR R

1 7
IR JF



138 — 2025 FRIERGEMEIES -

if (waiting<chairs) {

wailting=waiting+1l;

V (customers) ;
V (mutex) ;

P (barbers) ;
get_haircut();

NERZWRT, WIRER T4 T %A
11w Ao 1

SN 2 i

HFFIB0IE 71X

BRI, Wigs

I— % % AL PSR R

}

else
V (mutex) ; W, EIF
}

12. [##%)

BB — IR R RETBU — B2, A5 WA AR P REA A B 2 5, (B AR A HE 2 57 M
AR FR, BN AR 3 AR AR R B P R BESERs . 0 i =35 F W B =ME T <0, sl, s2,
PHEZ AL, L, 1 BB — R AR, HETELFEM. B TREEZANRRE 2
A, FESE BB = A (MEEZ 00, FRGEH AN 28R, iH BRI
i, WEIFEH.

semaphore s=1,s0=1,s1=1,s52=1;
int count0=0, countl=0,count2=0;

process videoshowl|
P(s0) ;
countO=count0+1;
if (count0==1)
P(s):
V(s0);
G
P(s0);
countO=count0-1;
if (count0==0)
Vi(s);
V(s0);
}
process videoshow2 |
P(sl);
countl=countl+l;
if (countl==1)
Pis);
V(sl);
Bh
Pisl);
countl=countl-1;
if (countl==0)
Vi(s);
Visl):
}
process videoshow3{
P(s2);
count2=count2+1;
if (count2==1)
P(s)i
VisZ):;

1176 55— B W AR

HBENE T, BREHTBR

7 58— F05E A B AR

BT T BRES AR

1176 5 = F W Ak



B2E #HESLZE 139

}

BH

P(s2) ;

Count2=count2-1;

if (count2==0)
Vi(s) i

Vi(s2);

13. [#%E]
ERET SRS, BYAEHSEERESNZBMEXRN: EERXE G, RZEH

RRITHEES, BRI EESEEHER, ERFIERTHERES

IENTF T, BRES AT

FREE, Bl

BEEE, BERMEEEEIFITERE BT, Wik, B3 AEMEMAOEELISE HERXE
ITHZEMERD: RGN L A S B S MF EF/D . MEEMNAME SR S1,82: S1%
AR BB BHRE (FMER0): S2 K2R RVFERE G (RIHEHN 0.

semaphore S1=0,82=0;

Procedure driver

{

}

while (1)

{
P(81);
Start;
Driving;
Stop;
V(s2);

}

14. [%])

A A~ SR ) A5 5 B SR A SK AR 10 R 25 1) i
Semaphore a=b=c=d=e=f=g=h=0; /& X HEHITTFHES &

CoBegin

process P1(){
AT P1 IS
via);
V(b);

}

process P2 () {
P(a);
AT P2 M5 ;
Vic):
vi(d);

}

process P3(){
P(b) ;
AT P3 HIMES
Vi(e):
V(£);

}

process P4 () {
P(c);

Procedure Conductor
{
while (1)
{
KRET;
Vi(sl);
5
P(s2);
FE:
ETRE:

e % P JG P2 IR X &
MEEPAE PSS P3 R R &
/M Pl R LIBTEMR

HEEHSE P2 JG P4 (REIE R &
/LR P2 J5 PSR R &
T Pl A CIBITER

/LR P3 IS pa IEIE R &R
/LR P3G PS IG5 &

(T P2 BB LIBITEMK
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P(e);
AT P4 HIES;
Vig)i
}
process P5() {
P(d);
P(f);
AT 5 BIES;
V(h);
}
process P6() {
P(g):
P(h);
AT p6 BIES;
CoEnd

15. [#%])

Mt p3 RECIBITRM

ISEEAG P4 JG pe MR R R

T p2 BRED
ST P3 BRED

ZAT
ZAT

FERR
FERK
ISEEAG PS5 JG pe BRI K R

ST P4 2T LIBITSERE
ST PS5 2T LB T5E MR

A2 B P - R . ORI R 20 NN — AN RN, BRI phIX 3t
£ 100020 =50 7. &8 BFESE mutex, FITHEMXEN; EEEREHAESE
S full ROREMWX COA ZABEE, empty #FREMXIEHE LD EE .

Semaphore mutex=1;
Sempahore full=0;
Semaphore empty=50;
process P(){
P (empty) ;
P (mutex) ;
read() ;
V(mutex) :
V(full);
}

16. [fi#]

HHFRAEH S X
NFTRGM X 2 /04 20 FEIE, ¥MEHRO
NFTRGEM X IEH 04 20 =206, ¥MEHN 50
process P1/P2(){ /iPl. P2 E&—FF
P(full):;get():
P(full):;get():
comp () ;
V(empty) ;print();
V(empty) ;print () ;
}

HNEE 3 A HEE DR RFY K R TR ETCIE R LA B R, 34
R E S AEE AL (REBEFALF VAR T). RRIXEE 4 Pk, HNEENE
FEE ) 3 AN RO R, B (5 S & offer], offer2, offer3 73 Bl R R FRIACLL A& () B, |
LRI KA GBI ARMBOKA AR B, (5 58 finish A T2 Rk T iish . ARESWT:

int num=0;
semaphore
semaphore
semaphore
semaphore
process P1(){
while (1) {
num++ ;
num=num$3;
if (num==0)
Vi{offerl);
else if (num==1)
V(offer2);
else
V(offer3);
EEFERMERER T L

offerl=0;
offer2=0;
offer3=0;
finish=0;

HAF A BEHLEL

H5E SUAE 5 B0 RO S AN 4L & (1 BEIR
M5 S 5 0 [ A8 A P /K A 4 ) B
M52 A5 5 BN AU K 4L 1 B2 R
H5E AR 5 BRI 75 58 AR
IR

IR LI AN 4R
JIHR AR B K
JHRBEACARE K



P(finish);
}

}

process P2 () {

while (1) {
P(offer3);

EARMEAK, B, i

V(finish);
}

}

process P3 () {

while (1) {
P(offer2);

SRR, BRME, il

V(finish);
}

}

process P4 () {

while (1) {
P(offerl);

FMRRAS, BRUH, b

V(finish);
}
}

17. (%)

B2E #B548 141

AN R

IR 9RE

1A K

HFGR: X RBEEFVI, FEREEFES R mutex.
B RS Py, P, AR SHAE SBAMEY, &FEPESE odd: P, Py RUEEAHIHE
SRS, REFESE even: Py, Py, Ps BRI, RS SE empty, #IMHA

N. FFEWF:

semaphore mutex=1;
semaphore odd=0,even=0;
semaphore empty=N;
cobegin{
Process P1 ()
while (True)
{
x=produce () ;
P (empty) ;
P (mutex) ;
Put () ;
V(mutex) ;
if (x%2==0)
V(even) ;
else
V (odd) ;
}
Process P2 ()
while (True)
{
P(odd) ;
P (mutex) ;
getodd() ;

HEM X R RS 5 &
IETEL BB R P 5 S 5
N5 G P X e S S5

IR — 5

/1P i 22 b (X 5 25 R T
TR X R A4 5
/BTG MR X

YL me3 RIBGS

IR, [ P2 RHES

INEE| p1 RKMES, O TR
PR DX 75 4 ok
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V (mutex) ;
V(empty) ;
countodd () ;
}
Process P3()
while (True)
{
P (even) ;
P (mutex) ;
geteven() ;
V (mutex) ;
V(empty) ;
counteven () ;
}

} coend

18. [i#%])

IPRETRER M X
I Pl RAES, BH—ANERIT

IMEE) p1 RCRME S, e —AME
T X R 75 ok

NIRRT PRIX
/| Pl RIES, ZH—1PTHIT

BB RSP (R AA - ABERSS), Kk EEFES R mutex.

()25 Al o 5 R 25 PR AU 5 o ENL G R, R — R R 5T . 25
frfA . RS R RO, R A T UGE T EL R RREIT AR ST, Bk EE S &
empty fl full REIIX R KT 7o, BERRGTEO)E, &&EFR/HM SN, X, B
B SEN RS T UG AR T — AR R R, & S S8 service KFE X —[F AL .

semaphore empty=10;
semaphore mutex=1;
semaphore full=0;
semaphore service=0;
cobegin
{
Process W% i
{
P (empty) ;
P (mutex) ;
MELSHL EHS ;
V (mutex) ;
V(full);
P(service);
EZMS
}
Process BALR
{

while (True) {

B(full);
V(empty) ;
V(service) ;
N RS ;
}
}
} coend
19. [f#%)

178 BE AL AR, WIMEN 10
N RS AL

HEL A AR, WIME o
HEEREIY 5

WL
A A PR S L

IS 5e
IEAENL 5 A i
IR EDL G =

IRER BN
ST AL
LURE

HAA— A e vF— Niliad, B8 B RS S5 mutex, FIEA 1. RS2 AT LAER 2544 500

N, BIEEE(E S empty, #I{EK 500.
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semaphore empty=500;
semaphore mutex=1;
cobegin

SUER 4.

{

P(empty) ;
P(mutex) ;
#;
V(mutex) ;
ZW;
P (mutex) ;
thil;
V (mutex) ;
V{empty) ;

}

ceoend

20. (%)

18R] M 2 N
JIRIF N 5 5 A4

/AT 2 N\ Bk 1
NEFFMERITT 1

I FER

EE:VN & B

IX R AR A R O e R, RN B N T — AN SR, R AR AERERY i — A

e, RIArseads e K.

WH 4 MR mutex], mutex2, empty A1 full, mutex1 F T35 6] —NH 3 & #HFEE— A0
O XM X U5 0], FMEA 15 mutex2 A T-4% 6l 202 s kB R v i 2o X, WA 15 empty
REZ XA TALE, FMEA 1000; full fREZPIXH W%, ¥MEN 0, BEdERHAMT:

semaphore mutexl=1;

semaphore mutex2=1;

semaphore empty=1000;

semaphore full=0;

producer () {

while (1) {

AR AN 5
P (empty) ;
P (mutex2) ;
7SI GE M X ;
V(mutex2) ;
V(full);

}

consumer () {
while (1) {
P (mutexl)
for (int 1i=0;
P(full);
P (mutex?2) ;
PG o1 DX — 14 7= i
V(mutex2);
V(empty) ;
H P A7 i

i<10; ++i){

}

V(mutexl) ;

IR SEBLAE ™ 2Z 18] () B
TS B P& Z 89 B
I X 5
THEZ P X 8

PR P DGR S A AL
ITELFR i el 2 00 X

JH. R 1) 28 (X
M= SR 1

IFESE 10 K

I X R A T
IR o) 28 v (X

JEJR 5 ) 92 o X
i — A~ AL
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IS MBIRIECE m KT B TH X AR o i, T kw2 FE R A BRH8CR, RATER
FIRERESET -1, XPERERIERZ HA n-1 22 FRAN SR, ArolE R R EEN
min{ n—1, m}. {E#IT PV BAERS, Bif BEI5 &R H %2 XM FHER, BTl & EZ X wn
FIEEHAT P #1F. RELEWDT:

&S5

semaphore bowl; IO 2 SO0 B

semaphore chopsticks([n]; WO 2 O BT R A

for (int i=0;i<n;i++)

chopsticks[i]=1; VB e R A UE S Sl SRk s
bowl=min (n-1,m) ; /lbowl=<n-1, FafRAFEEL
CoBegin
while (TRUE) { %% 1 T

Bk

P (bowl) ; JEU

P (chopsticks[i]); JEUE T

P (chopsticks[ (i+1)3%n]); /JHUHILEET

M

V (chopsticks[i]);
V (chopsticks|[ (i+1) %n]);
V (bowl) ;

}
CoEnd

24. [fR#%])

AR R — AN SRS )R A 5 R S AT IR 0% R A [R5 10 . 1 S i N R 2 1A (R PR A T
B, afLLEH, A, By D MPITATEEMRATIR %M. $IT5E A fl B Z 5 A 86T C, TR1EW
XFEBKR: A—=C fIB—C, RHEMAFEPSARE SAC=0 fI SBC=0, 56 A fl B ZJgG 7547
V(SAC)F1 V(SBC), *i~ A 5t B B5Ek:; 4T C Z AT HZE AT P(SAC)H P(SBC), fifE A I B
BB M. PAT5E C F D ZJ5 A REAT E, WAFEMMFEDPXFR: C—E M D—E, FHZEMN
M4 R SCE =0 fl SDE =0, 52k C #l D Z Ja 4 54T V(SCE)fl V(SDE), %/~ C 8 D 25
B AT E Z Al 7 AT P(SCE)MI P(SDE), Ki# C #1 D & 75 5¢ .

o o

semaphore SAC = 0; (] A 1 ¢ BISRAT IR
semaphore SBC = 0; [ B C AT B
semaphore SCE = 0; [ ¢ 1 E AT BT
semaphore SDE = 0; /1E D f1 E AT IR
5 AMERAE AR AR

CoBegin
A){

SERLENTE &;

V (SAC) ; ISEBL A, ¢ Z IR K &
}
B () {

SERENE B:

V (SBC) ; JISEH B ¢ Z [AIME D% &
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}
2l
Jlc WAE A B #5E G A RE 52 K
P (SAC);
P (SBC) ;
SERENLE C;
V (SCE) ; /SER ¢, E Z AL R
}
D() {
SERCENME D;
V (SDE) ; /SEE D, E Z[EIMEE LR
}
E(){
/B WPESERE C D Z JGHIT
P (SCE) ;
P (SDE)
SERENTE E;
}
CoEnd
25. [%E]

D G5 & S B2 Mt R, 2R ET waitOM signal()x S BT,
GHAE. Bl wait)F signal OB (E X S f7 o]0 ZUR H R 1.

2) FiE LR, 16 wait)F, % S<=08, XhlifE, HbhRITEEM S M, while iF
HBNTENE R . Hik 2 IE#. J5ik 2 fEREIMATE — AN TFhBrRE, XREstaT A Ah
B S MfH, MG while 5 ) P& A FETEH

3) H P RERFASGEAEH T /25 P 748 4 SL Bl 7 X B e o BRI H i A o6 eh i 48 4 30 2 B
L, FRERPETIIT, ARENEES TR,

26. [RZ]

A — AN S (R S S R SEBLRT IR RO D . BB R, HA AR Z W
IERMEA T BT RID . R T1 RIRAT AL E. F, 3R T2 K%&34T B, C. D. AT ES
PR S 4 00 BIHE 55 — NI FE I R AMRE e R JE A BEAT. BRI, XFitfE T1 ki, E &
AUEFEFE T2 $475¢ C JaA REIAT: XFEERR T2 R, C LAIE#RE T1 475 A 5 A fgthar. A
I, HHAFEE X R: A—C M C—E. N TEBXBXEL KR, & XFHNELES & Sac M Sce.
B2 T1 YAT5E A J5, RIES signal(Sac), Fox A CHATERR: #HF2 T2 #ERIIT C Zil, %
55 wait(Sac), 107 A REPATEM. [FIH, #HF2E T2 475 C J5, KRGS signal(Sce), #
7~ C BT SER: #EFE T1 #ESIUT E 201, FRHE 5 wait(Sce), T C ZREPATEMR. XFEEE
TR T A R Z TR Y )25
semaphore Sc=0, /iR A, C Z ML KR
semaphore Sce=0; /i C. E Z[RIHIFEL R

T1: T2:
A B;
signal(S ac): wait(Sac);
wait( Sce): C,
E: signal(Scx);
F: D:
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@ # Request[j]<Available[;], W4 aLPRE@: BN, FoRMILLWHEE, P LAHER.
® RGIARE R GRS BC L HEFE Py, FFAECSC T TR 45 4 v i) U f -

Available = Available— Request, ;

Allocation([i, j] = Allocation[i, j]+ Request, [ /1

Need[7, j]= Need[s, j/]- Request,[ /]

@ ZGMITEEMEE, RERKBRAERE, RELR/LATRERE. %%, AIER
KRR T HRE Py DASERRARAEL: BN, BAKARE I IERE, R kAT
W ERE, kR P, %

(3) oMk

WEHIEEE Work, FoRRZRETHEATHRERH, €6 m AR, T ReEEE

i, 4 Work = Available.

© VAR REFHIIAZ .

@ M Need HiFF 3R H & Nl &M 0917 ZATXRFERAE R 2FHIT, i LT T
BAET Work o) B, $REBIfE, BEXTRIAHEMA L &R HRAS], T PE®.
@ #H#E Pt ALEFIE, IRAPAT, BEEFEMR HFRRORAEMER, LN #IT

Work = Work + Allocation[i], H:}1 Allocation[i]i& Allocation # [ th3 B2 47 , iR [F135 3R @)

@ FMZ2FHhOE AR, WRGLTZERE, BENRGELT AL RE.

B 5e LI RAT RS AR R NG, T RE A IRIEZRELAY EbE, BLFE B D 24K iR B .

3. oMW EN

b RITREENRLFTISH (2011, 2012, 2018, 2020, 2022)

€ RGih A 5 PR (P, P, Py, Py, Py ) FI=2K%505 (A, B, C), &M mEES %10 10,
5,7, 1E ToBFZI A %6 s Adt il W3 2.6.
To W ZI % . FIR %2 tEEE T, 2 0 SR 2 Btk 4T 204 o

®26 T,HZIBFRESER

R Max Allocation Available
bris i A B G A B C ABC
Py 7 .53 01 0
P 3 .23 200
34 2
B30 2
2 3 0
P, 9 0 2 30 2
Ps 9 i % 1 i
P, 4 3 3 00 2

@ MJE H G IRATAT LAFEEL Max 55 B0 Allocation %5 B, 33X P9 N FEAHE 7] 7581 Need % [

T > 31 [0 1L O 7 4 3
3221200 L 2¢ 2
9 0 2(-({3 0 2|=|16 0 O
2 2.2 [ A 01 1
4 3 3|00 2 4 3 1

Max Allocation Need
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@ $RJG, ¥ Work [a1f 5 Need M5 & ATHEAT LLEE, 4R H b Work 4 FE/NO1T. fltn, 7
¥k,
(3,3,2)>(1,2,2)
(3.3,2)> (0,1,1)
X AR AN HERE 205004 PRI Py, X ELRRATGERE P, (HATIESE Py EE A% 2.
@ BIP, FTSHTEIE, B0 Py e ) Allocation % i) —1T 5 Work [l & A I -
(3 3 2)+(2 0 0)=(5 3 2)=Work
e SRAEPE N (7 P R AT )
P[7 4 3
Pj6 0 0
PO 1 1
P4 3 1
T F 5B (9 Work [71] 5l Need 8555 8 2518 @). R %2 4tE 500 H T i 21000 98 959 i
W 2.7 Fim, BGHEE—AN%EFS| (P, Ps, Py, Py, Pyl
#2217 T BRANEEFHNSH

E1ER Work Need Allocation Work+Allocation

i##2 A B C|A B C|A B C| A B C

P, 3 3 2|1 2 %N\Y o0 o 5 3 2

P 5 3 2 |ovEAd |z 1 1| 7 4 3

P, 7 4 3 )4 3 1]lo 6 2| 7 4 5

P 7 4 5|6 0 03 0o 2]10 4 7

P, 0 4 g7l 7 4 3|la 1 o|l1w 35 7

4. REEHEFH

BEMHEZERBITREENZL, ERITEEENEES, —BRSAENHER T
iR, B RERT EEA AN XEENE =2, 5 ER A B EHR Allocation
HEPEA Need 3EPF, FHHEE OISR EAIN, MAEMIERSEREHSHERHBMER
i 3K o

BV 2410 R G0Hb BRI 7 BOA el RS S 2.6 Bk

(1) P RBEE: P, & KA & Requesty(1,0,2), RELBRITHRFIETRAE:

Request;(1, 0, 2)<Need,(1. 2, 2)

Request;(1, 0, 2)< Available (3, 3. 2)

ARG BGERT N Py A BLBEIE, FEEL

Available = Available - Request, = (2, 3, 0)

Allocation; = Allocation, + Request; = (3, 0, 2)

Need; = Need, — Request; = (0, 2, 0)

BT R ) IR AR A L g 2.6 YIS S P .

4 Work = Available = (2, 3,0), HAHALLEMFERAEIN RERT L4, WEK 28 Fix.
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*28 P HFARNNREMEE

HiRER Work Need Allocation Work+Allocation
priz A B C|A B c|A B Cc| A B C
P, 2 3 0 |@gN203 0 2 5 3 2
P; 5§ 3 2|6 A |z T 1 7 4 3
Py 7 4 3|4 3 1|0 o 2 7 4 5
P, T 4 5|7 4 3|0 1 0 7 5 5
P, 7 5 5|16 o o3 o 2110 5 7
AT TR 2R ES R, THRBl—A % FFI{P,, Ps, Py, Py, P2} ik, REGiA&ZER,

AT LLSE B Py B O BRI BCEh B . MG RGP Y IR I nEE 2.9 Fok .
#*29 AP PEARENHEXEZRYE

AR Allocation Need Available
brid i A B C A B C A B (
Py 0 1 0 7 4 3 2 3 0
P, 3 0 2 0 2 0
P, 3 0 2 6 0 0
P; 2 1 1 0 1 1
P, 0 0 2 4 3 1

(2) PyilR%EWH: Py RHIERAE Requesty (3, 3,0), REFMIT XKL HITRA:
Requesty(3, 3, 0)<Need,(4, 3, 1);

Requesty(3, 3, 0) > Available(2, 3, 0), ik P,%5fF.

(3) PyifiR¥EW: Py & i RFE Requsty(0,2,0), REIGHRITHHIZMHITRA:
Requesty(0, 2, 0)=Need((7, 4. 3);

Requesty(0, 2, 0)=Available(2, 3, 0)

RGENSRBER A Py R, FH580E L8R

Available = Available — Request;= (2, 1, 0)

Allocation, = Allocation, + Request,= (0, 3, 0)

Need; = Need,— Requesty=(7, 2, 3), SR 2.10 7R,

R210 AP HEFRENEXARYIE

HIEER Allocation Need Available
#iE A B C | A B A B C
Py 0 3 0 7 2 3 2 1 0
Py 3 0 2 0 2 0
3 0 2 [ 0 0
2 1 1 0 1 1
Pa 0 0 2 4 3 1

BEAT AT . AT %R Available(2, 1, 0) L ANRET RAFMTEFRN T B, REHEAALZ IR
&, KRB P Uil sR, 1k Py ZE6F, 145 Available, Allocation,, Need, % 5 .2 1 ({H -
2.4.4 FEEHSMFNERRR
o b ESuB S MESHRMNES (2015)
BT 23 0 SEE Tl B e G By, A2 70 Rl 40 150 R ST i o PR ) 2% 1 b AT A, 35 &
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03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

FHlk FHALRGMBEF, #RGZ ().
A. JoREGANHAZ AR K PHXIAA AR, HRLL AR
B. wREARETALF REFIFEIAA TR, HR2KLRH
C. WwRAARBZGPATEESLAR, AL L LA
D. JeR#ARFRFRZETALEMAFH,, KRS L AT

— RN BFT A TR 7 TOATRE 469 Kk, CHIRILA 4 N 2508 ().
A EF B. &H Firk

C. 3% D. #AFF&F
AAFARSGTREABRE ().

A A E TR, Y B. 24FRIE

C. #AZEAT R D. CPU A K %

LAl agi % RARE () RIRIGHEIL.

A. BLERBH R TR B. {42 a4ip i o 22

C. B4 N BLZ— D. ik RA4GHEAT LIRS

FEAN TR R ARIE & G ALK S0 AR08, SLARR Bk R A R4 6/t

BH5MZ—, FHFETRIRT “BRFH £HOZL ().

A. BATE % B. —A M oE R

C. #&HKk% D. #RA 5 BR%

TUAB L & 4 B I ARAe F AR ().

A. FAPVEKERETER B. {2i#t#2F FFibfE M & E KR

C. KA FR¥HELRE D. & BHEAT AN N A2

X259 FPH AL ABRTEZOANRELTR, Wi A4 L AT RARRBGR Y TR
2 ()

A. 9 B. 10

s | D. 12

¥ERATEA 1l GHFI, XASELEFHBTIRE, BARERSHRLAZ S,
W) B ek IR FRA MR KR XA ().

A 4 B. 5

C. 6 D. 7

EEAFTH SARLETRMETHAZLEE, NALTIREHGHEAL ().

A R 6 iAR, HAREE 1ATR B. A 5A4#tA, ENEETE 2AMER
C. A aAidtfE, BARETINTR D. A 3A#AE, SMHEE 4AMTR
FRER AR F AR 69 F =R ().

A. #abE—/N et A2 B. #EFFA LA iEAZ

C. Mgtz 44k D. MIAER4{FR AT R
KA T RFNEET AR, ETARM () FEMRL4H.

A, PATHATRME B. #u4hitAe

C. B4 5 BT R D. ¥z 5%

AT RAGBETET, BTRUTAGRBHE (),

A BATRIE B. #RA A&

C. At Fik D. # k4 BEELE X
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15.

16.

17.

18.

19.

20.

21.

22.

23.

EARBREFONRLELTR, XEFRASREBHAAE—R—A., oo 2k S
FEEZANZEER, MiZE% ().

A. A s EAR T LKA AR E X TR B. & 5H A

C. #AFRIZETRLAEITE D. s& 8K 2 L4

ATH AR RA,RBGMEP, EHGE ().

A. A& s 2180 FR E o ieidfet REBOHRLPFARE

B. #MIEATHA, HFEEATEHF—XTRG SN

C. BB EATRARE

D. #RsEREAEZ-ANAAE, ATATENZZATREHALZ GRS

AR I LB Rt P, KRB (),

A. FRBFHFTR B. EFEATR

C. SHAFHTR D. #FX o

A e RENXER ().

A. RPKRERTHREZERS B. KA ATHRAYAHKRE
C. REAREKARIRE D. LAURAE—ERFELKRE
AR e AR EHR ().

A. TRAGHE B. #AEA C. #%k#t D. &4 A

EANRARATIFRSERG ., F—ANARRE TRFRF TR HBL, LG
FHEATRAMILEG AR, W A THALE, f G OA FH TR PMAEGBEAE,
WA E A T FATRMMAEN A, BECNA P IRARMERZOTR, NFXL
FRIE o Bess Pkt e, IMHSERELFH ().

A. 4 B. #i#k C. =ik D. Uk
AR, BAETINHILT, REHHATHTFRAGKRENA ().

I. AT F% II. XK 3%

. B#FRAR—A, FHIAKS IV. SA#AEH SEVH LR
A Is I IO IV B. 1. III. IV

C I IV D. YA EEEAREH

FH X Frpieysiad, EANGH ().

. HRE—ZRTLALRS

I = ARBGRARER R AT RSB ot A2 R IBDAA ik

L. TR 69H F 5B Ros =T vA B SR FL 4 6 PR 3R 5 A 14

IV. R FRFN Gk T oARR LA, 5T oA R Hh A2 7 sk AR IR 7L 4

A. 1. I B. 11 C. IV D. w943tk Azt
T oA A AARGFEAFNRD, ERE ().

Semaphore xl=x2=y=1;

int cl=c2=0;

P1() P2 ()
{ {
while (1) { while (1) {
P(x1); P (x2);
if (++cl==1)P (y); if (++c2==1)P (y);

Vi(xl) ; V(x2);
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computer (4) ; computer (B) ;
Pixl); P(x2});
if (==-cl==0)V(y); if (==-c2==0)V(y);
Vi(xl): V(x2);

24.

} }
} }

A, HELLSRAH, X2 “YUR”
C. #faats, PR “YUR”

int x,¥v,z;Lia;

P1() P2 ()
{ {
while (1) { while (1) {
x=1; x=0;
y=0; t=0;
if x>=1 then y=y+1;

Z=Y; u=t;
} }
} }
A. FFRLERIELT, ERE—

B. #fERLm4, 2248 “YUR”

D. #ARL Y, £ “YUK”

AL AR, o TFhoFRELAGEL, ERGHER ().

if x<=1 then t=t+2;

B. 25 RALEMIEST, TTHA BATL R

C. £ REEEAIEST, HRTHT D. 2/ RAEEMELT, T HeL L4
25. —ANHRARFRRE, REEERATTRE & A THK, & TFRALELMA ().

A. BF&4% B. iR Aefi it

C. *#&44 D. BribRGAHATELKE

26.

27.

28.

29.

B BA S AR RA2EL P={P,. PP, PP}, 2 FAH=ZEHRA B C, ik

X2 FTRE, LT,

Allocation Max Available
A B C A B C
Py 00 3 00 4
Py 1 00 1 75 A B C
P, 1 35 2 35 X ¥ 2
Ps 00 2 0 6 4
Py 001 0 6 5

Wi 4 x,y, zZRTFFIAREAEN, RERLTFHLKREN?
L 1,4,0 1. 0,6,2 L. 1,1,1

A 1. II. IV B. I. II C. 421

AT AR FAERYY () Fik.
A. Tl B4 B. 8 %, 7040 C. #m 54

Iv. 0,4,7
D. 1. III

D. fifFR 74

X244 A mARERRBEn N SARLLEE, FENBBEREPHANATRGA>1), KA
FREESBTR, ARERALERE L4, NEHBRHNRAEEREZ o8 ().

A FFm B. ¥F m+n C. Fm+n

RABIT R ETUABL MG L L, XRBHiEFE ().

A TP LHBEGTR

D. XKFm+n



30.

31

32.

33.

34.

35.
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B. #EAN A& AL RTR

C. fEfTaf ] AR AL RIES A BEAR REAF B T T 69 KR

D. fEfTH 2| AREERIEE S A —ARAETAFE AT 25T R

FARAT R B iR 8 £ 0400, M3 () A 5ERAR.

A HEARPHTAESTROGRKERERIZAAFYTRE

B. #BLEANTRUSARTHHTRUIARIIHTRHARKERE

C. #t2e b K RE AR P FOFRUZARBiIHTRORAERE, A0G
RRERARHEHARKTRE

D. #f2e EANTREERRPIFHTREZ A FRBIMNFTRORKXERE, LAA
TREMRHBRLALTHE, EREBLHEHNRATRE

FH&HHEY, THATHRRLLAERLGZ (),

A. WAKEH S R LH AL B. #|&3aa sz TR

C. MfR3p4R I H A2 AR D. A #= B #RT A

(2009 % A1) £it AL PAH 8 S4TEPM, b KA A2 ESEA, A AEERS

FEE3 GATHMN, ERETHRAL A RSN Kok MER ().

A2 B. 3 (o D. 5
[2011 % ARG ¥uf 2| A28 FREAFALTR, itegLF7 £ ().
A. P1., Pz., P3., P4 B. pl: PJ: p!n p4
C. P, P, Py, P> D. *A44E
- BARARE CEL ARAR
R, R: R; Ry R: R; R, R; R;
P, 2 0 0 0 0 1
P, | 2 0 1 3 2
0 2 |
Py 0 1 1 I 3 1
Py 0 0 | 2 0 0

(2012 %# A4 1Bk 5 A#t42 Py, P, Py, P3, P, 2 F = £ 4K R, Ry, Ry, X EHR
B R A 18,6,22. Ty W 2| 697 R Bt Mt FAM T, WG EY =22 F7)
£ )

ESERAR AREERAER
iz

R, R; R; R, R R;
Py 3 2 3 5 5 10
P, 4 0 3 5 3 6
P, 4 0 5 4 0 11
Ps 2 0 4 4 2 5
P, 3 1 4 4 2 4

A PP P P, P; B. P P, PP, P; /6. PP, Py PP, D.Ps, Py, P, P, P,
[2013 e H A A]) FHXTFHRATRFIENREF, EMHE ().

A. BATREH T AT B L4

B. 344 TFao kAN, 24T R LA AL

C. 424 L& TARE2REN, R4T—E Lo dNRHt4E
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36.

37.

38.

39.

40.

41.

42.

43.

D. #RATRIEHBIRT AL ZHEMH T4 “HRARF &4

(2014 %% A8) X250 n 6 EFEANRLELE, =ANAFLRAEIHNER3,456
K&, THARAGERE AR EEn DA ()

A 9 B. 10 gl I D. 12

[2015 %% AAA) # 4% S, KA B &7k, S, RARSLRFE, TP, £
e ().

I S\ &M%/ P PFEFROMA, @S, RE

. S\ ZEE2HBEFHAEITREERL, RS TER
m.&zA%Wﬁ%ﬁmﬁﬁﬁﬁhmﬁﬁ S, 4

A 1. B. 421I. C. 1. D. 1. II. 11
DM6%%£ﬁ]¥i¢ﬁ3A$ﬂ%V%ﬁﬁ&1%#&,ﬁ4AﬁﬁP1&P3E
—3}:3_-., &lﬁ’ﬁﬁ' ﬁ'ﬁﬁﬁﬁ;‘k}? P, 1%1' Rl’F" R,, P, ‘?‘Vrtl' Rz’ﬁ' R]s P, ‘?1% R|‘5l't“7 R;, Py
$if R,. FALGEIH, M TFRIKEGHBHEIR (),

A 1 B. 2 C. 3 D. 4

[2018 %% A ) R AATAH 4RI A TR, #2 P, P P, E2GTRESANH
4,341, P, P,Au Py Rk 64 FRENHH 2, 1 420, MPATR AR F ka4
& ()

A. RAEEZLET, R8T reeRE

B. HESNZELFT], RHEATbRE

C. HEE—ZLFF P, PLP, RGATFRAKSE

D. GEE—x4/FF P, P,P, 2 THEKS

[2019 A # A2 ) T7 % FRAe44L P, EAGE ().,

L 7 vAidi id 3| it A2 7 R A7 PR SL 4

I SE4 69 TRET 7 & e Atk B o 1 8 AR JL4

L RATRIETAFIE 2 AT L TRERE

IV. 3 Z%BINAHE, LARAASRAHAU Legif2L FRAES

A. AL 11 B. 1. 1I. IV C. 1. II. 11 D. 421. 1. 1V
12020 % AA8) X2 %4 FH A, BAXFTREZ 64, 1 HANTRIRATRKF AT
AP,

i#Hig | ABHENE | BESENE | ABKEE | BEKEE

Py 2 3 4 4
Py 2 1 3 1
P; 1 2 3 4

PR RARARERE ().

A. HEZEFT P, P P B. A&EZ4/FF5 Py P Py

C. HEZEFF| P, P5. P D. REEZLAT
[mn%%#ﬁ]%%%*ﬁn(n22}$ﬁﬁ,&*ﬁﬁﬁ%%ﬁm%%%ﬁﬁﬁ2
A, MEBARARARMTEHZERREHKEVR ().

A, 2 B. n C. n+1 D. 2n

202 %FAM) 425 FH =/ #4#2P,. P. ,A=Z£H%R A, B, C. £EH2 245
BB A FRAT T, N 24P AEGELFFNGNEKH ().
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01.

02.

03.

04.

05.

06.

- EARARY SEE 0L AR
A B € A B C A B C

Py 2 0 1 0 2 1

P 0 2 0 1 2 3 1 3 2

P, 1 0 1 0 1 3
Al B2 C.. 3 D. 4

. BoRRA

RALTH T A& T &

1) #ATEF .

2) BRTA, L& TRARSGSAR, BIUZHE SAHGTE,

3) FRMHH.

R ARAY ik AR K G H R, RPN ik LR 2 % Bt A F b ATk B, hdR
RN MKEF| Bk = A ik A
$RFHINARAAEZA ML TFHKRZL, ARALSFALR: LG
BAFHWRP AT WA, REHITHKL S, Rt ATk, 4T
R4, ERRBREMER, ZASTELAERH? HH 42 HiRT - PR
LA k.

KA 42 P, Aot A2 P, A IAT, #ERMEATRR Ry, A TRGFALT &.

#iE P, ri
HFETE Ry AT B R,
HHl TR R, HITIFHER R,
G R, FRIRCBEIR R,

KPR T 2R A A, AL & A st RE 52544,
RUAARIXTRmA, BnAHAELTF, ZHENBBRFTROARKEREN £ K
L om,n kY ES R A FTIHAE (LTFR), RELKARH?

Fe m | n | k REREH EEA
I 6 | 3|3
2 9 [ 3] 3
3 13 [6]3

HEANBAZ P, Pyfe PR T/, P FE2TR S; TR S; #EP,FTEFRS,

ot Sy HAZP,EZFTRS; RS, H:

1) Z2tF Ry BRI RS, EEEHLAHL? HHL?

2) ARIEHAZ EAIEAT, BARMEFGSBAB? 7| T THG 7k,

X244 R, Ryfe Ry L =ZFFR, £ T,8 %) Py, Py, Py fv Py iX w9 it A2 2t F iR aY & Al A

FEREALTA, W RZAHNTHARREOEH2,1,2). KiE:

1) 2R TR T2 RE? F2d, NiFsd— A x257.

2) Bt AR Py Foilt 42 P, ¥4k T RF K S F Request(1, 0, 1), 4 TIRIEZR %K) %L
M, B el B R A P ANHEAL? BUEA BT R JR Rk ey R AL

3) £2) PEAAKKLIIPRRBAE, RN RAFLTFRAKE?
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HIRESR BRAHBRERE EaEkERYE
#ig Ri | R [ Rs | Ri | R [ Rs
Py 3 2 2 1 0 0
P; 6 1 3 4 1 1
Py 3 1 4 2 1 1
Py 4 2 2 0 0 2
07. FEREANZGLETRMZ GRE.
Allocation Max Available
A B [ D A B C D A B LB D
Py 0 0 1 2 0 0 1 2
Py 1 0 0 0 1 7 5 0 i 5 5 6
P, 1 3 5 4 2 3 5 6
P; 0 0 1 £ 0 6 5 6

1E B 4RAT R Fk ) 20T dg &Y 10 A4
1) Need 4E[ 2 EAF69?
2) FHRRTRFRARS? oid, HE N2/,

3) B P AR —AMHR0,4,2,0), EMFRBEZAWHBL? i, Wwhl—

57,
08. X AA S/ HRELSP={P,P.,P,P,. P}, 24FTH=ZLKRA B C, Rk
X2 A o TRE:

Allocation Max Available
A B C A B e A B {2

Py 0 0 3 0 0 4 1 4 0

P 1 0 0 1 4 5

P; 1 3 5 2 3 5

P; 0 0 2 0 6 4

Py 0 0 1 0 6 5

MAARTATRLORE? FR%THTH A TR Available #(0, 6, 2), R4RT %
2 ZRGREZLRE, WK RELARF;, FEAALEEZARS, REHNARA,
09. BEXFAMALA RFRBETHEATE (¥ RABNMELE, RA—AE4),
CARHAZ P, P TR, A AANREYUATIRAERAHBELTR: PIFR—~F
W Ry—~ P i R =B R, —HF A R~ BFHA R, KK h Z REATIARF T I A 6§45,
@ RALE A TR S EE ( RARFHAETRE ).

247 EBERSRB
—. ¥$ALHA

01. C

SRS 4 DD EEMRL:
ERFIB G, EekEN

RES FHOESL. MEREEIRA = RHOLEL HE B Qi ASEIEIA

e HAEIER. ERRFREAER. 8%, HI T REH

£
Hie

A CUUR”, AR . LR E RF SRR PR, A SERIEB . X

e, JEBl—EZA WP LA 2 38, mYLRATRE

02. C

— AR
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72 A BER 1) L AR A

1) HJF%M%.

2) W RIFRFERA .

3) ARFKA -

4) HERERFRAF.

04. [i#%]

ARAFEBER, LARIEE DA — AR T H R AR R EAIIT R m=n(k-1)+1

—EA KA,
j=2=3 m n k BEESEH " B
1 6 3 3 CIN 6<3(3-1)+1
2 9 3 3 s 9>3(3-1)+1
3 13 6 3 g 13=6(3-1)+1
05. [##%])

1) AJRESRAEFES . R RAESEBIR 4 K&M, B, P, 5F S, HiE Sy, P, A S, Hif
Si» Py iF S; Hil Sy

2) AHUTFILMER:
A. KHEHESSE: BTFPATIIEREMERAEEE, AL MBS A SR SR

FIFBRIR R (AL HIER SRR ).

B. KA E: A2 HREAERZHRANE.
C. FHMITHRAE: WAESER, RE 7RGl TLoRE.

06. [##%]

1) FIH e R T T 210 0 B8 53 BOAs L EAT 208, AT AS30 0 F R AT i) 22 = vE R Bl
o ATLAEH, W AEE—NEEFHI{P,, Py, Py, P}, MUZRGIRELZEMN.

HRER Work Need Allocation Work + Allocation S
itz R | R | R | R | R | R | R |R | R | R R, R,
P, 2 1 2 2 0 2 4 1 1 (] 2 3 True
Py 6 2 3 1 0 3 2 1 1 8 3 4 True
Py 8 3 4 4 2 0 0 0 2 8 3 6 True
Py 8 3 6 2 2 2 1 0 0 9 3 6 True
AL R, — MK ZEE A 225 I AE—.
2) #Ukht Py R H BEIRIE SR Request;(1, 0, 1), NIRRT HHZ#ITHR A
Request,(1, 0, 1)=Need,(2, 2, 2)
Request,(1, 0, 1)< Available(2, 1, 2)
A BC B O AR 454, BT AR Py il SR BT U5 G A B U5 2 IO L R 3R .
BRI . ) )
iz Allocation Need Available
P 2 0 1 1 2 1
Py 4 1 1 2 0 2
P; 2 1 1 1 0 3 I I :
Py 0 0 2 4 2 0




BRMZENEERE RS AT E4E, W Available(1, 1, 1)EAfigi 2 A3,

RGNS, W REA R GRS BCESHFE P.
77 BEI EFE P, & HH BRI SR Requesty(1, 0, 1), MHRMAT R E TR
Requesty(1, 0, 1)=<Need,(2, 0, 2)
Requesty(1, 0, 1)< Available(2, 1, 2)

I ACHAE O R B S5 4, bl TR RS P, 1R BHIE R RO BEUR AL 0 T

- F2EF #HES54E -

BRI .
. Allocation Need Available
itz
Py 1 0 0 2 2 2
P; 5 1 2 1 0 1 , ,
P 2 1 1 1 0 3
Py 0 0 2 4 2 0

HHHZEMTERE RER T %4, RN TFRYIANZ SRR, EERTE

ANIEFE XTIV ) Work + Allocation [A) & 2278 TR %3t FE BRI EE IR 2 J5 BEHT 1) Work [7) 5 o

PR
. Work Need Allocation Work + Allocation
priz
P 1 | 1 | 0 | 5 1 2 6 2 3
Py 6 3 3 1 0 3 2 1 1 8 3 4
Py 8 3 4 4 2 0 0 0 2 8 3 6
P, 8 3 6 2 2 2 1 0 0 9 3 6

M ERFT LR H,

SLEEAERE P, BT RIS BRI E .

3) # 2) HHIFAERLEIG R L, W2 RGOF ARSI SEBURES, B BT
HERE A SR B R BE U R, AR R R R A R B 2 M A PRI .

Bl ks

U

2R DU P I H A A AR AN BB, R4 AL TIEHURE

07. [##%1
1)
0 0 12 0 01 2 00 00
Need = Max — Allocation = B W L = 0179
2 3 56 I 35 4 1 0 0 2
0 6 5 6 0 01 4 0 6 4 2
2) Work [ E 40 = Available(1, 5, 2, 0).
AR LA
rRE R Work Need Allocation Work + Allocation
iz A|B|C|D|A|B|C|D|A|B|C|[D|A]|B|C D
Py 1 512|]0]J]0]O]JO]JO]O]O 1 2 | 5 3 2
P, 1 5 3|2 1 0|01 2 | 31514 2 8 8 6
P, 2 18 8|60 ]171]5 0 1 ojJojo 3 8 8 6
Py 3|8 8 |6]|]0]6]4 21010 1 4 3 8 9 10

FUNFEAE— DN EEFHI<Py, Py, Py, Py>

» LRGSR T Z2RE.

4, mred
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09. [##%1]

EARG S, LFHNERBPATESE LG, BEERE P, MR P, M3 T — 4 R, KB,
RGNS ZERE. BEHAN RN FTHERE, TR ERAT S 5, REHE AT
KA. TREIABIFER S A2 R P A — AN RALH Ry 8B B — A7) Ry KB, A2 P,
sAE ALY R, TR, MR RGN C BN BEIR, 1 A R AR (R RF C A SRR
T N AR s TR, & At BUERE P, A — MR R, BT — DALY R, 68T
U, R P A AL R W, KN RENCETHEE, mE N EESERFCSE
PRS0 T 4k Sl BEiR, T i LB

{5 R Py RIhIAT T S8 =2, MIBEHS M B IE AR F B AR .

®[0 O | O Jr

25 AERES

1. #AESEAFHEAH 5BKA
D) R AFBERET TN L —KigfriEsh, 21 aiEHE. ERNETIHE
R, BFEFAEEEEFENE . NSHER, HREZMER. BlMmtE
R (PCB) =4y, M2 —HAEFRHEIES, B MipSrMeE.
2) HREEBRFN—RPUTER, ERMNSMIEME TR, BA —ErEafn, 28
FEAERY: TR MR — AR M5 E, RAKAFER, WHRIRAE .
3) — MR UPT —ABILMEF, —AMEFR AT RE AR, HRE R,
FE AN AT RE TR BT IRE Y »
4) #RESEFNARAR. EROAREERERF. BdEA PCB.
2. BEEHENH I RAE
AT KL L EBAR RS REJAAZERE. ERUGHETRRESEN, EEERER
ik A AR BRI R R, HAMEET KSR, I ohdE RS T ZEmaE. &
FriR& 24, MIEASE ERER, BUHELS K LRVE. X, ERIERGHALT 242K
&, M G 7B R AR A
3. #ERY, ZFHEANeKE
HRBRROPAT 27 M RO RR: —FRERZMZEPE IR TR, HfEibeing
MER, ZMARHRALRE, R—MEFRFR; H—MREERZ M FEERIES, ERE L
80— AR ACKRIH S, CAMEBFE—B, 2—FPMEXRR.



B3E
NFEE

[ERAE]

(—) PP AR CPER
WIS BRI S, LA, A, AR (R
P 4H 5 [ 4

HE o mEE A TAUEHE: BUEHE, B EH
() AN fFE R
IEM N AR AR S R UE B, TUHE /I, TUE L
WA S/ (Memory-Mapped Files); K f0LA7fi 2% 14 G A% 5t ma) PR 25 K etk =X
[E3)i87R]
WHEEHEAEREEEERERGNIZ 0N, TEEAES. RERS% S WY EF: @il
S IUE T AEVRAG KRR EIREAFENRIRZE, JiE—2a NGRS TR A, %
BLERLAAE, (A7 BB BN BRI, AT $ e A LS 1 R 2

3.1 AFEEEHE

FEoE IR, T LT

1) A BT A

2) BUTEMARTHARIE? LLAHAL 4 2

2SI A N B R, R S %, O AR, JE D)
SRR I T RAEATH B YR ) AT BB AT, 5 — o RSN 2 R
HTEIRR . B S LA, HEATHITEN SR, AR A

3.1.1 AGFEEEMEARREMEXLK

A A& 32 (Memory Management) s&#{E &Gt EEMRERAINEZ —. BRITHE
DU EOR — B Gl RE, WA RBAEANIE K, E0RART AP EEN RGN
AR S B BN E47, PIiR(F R 5000 4006 91725 [0 3E4T & BRI 20 TR U0 20 25 4y
Ml. #IERGXNAFRIRISMENESA, MR NAFER M.

AN FEREZERF P EEEE, EANATCAER P EH S 128 AEF
%, Enl L AR WZEE LI s .

WAFE L) FE I REA -
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o MAZMEHEE @I HRERSHITNFEEN 2 RMER, LRI %6,
WA BT, I BN O 4 HGEFERT & F B P9 A7 25 1)

o abibik. i TREFHZMMLL S A OB LA TTRE— B0, BRILAr 68 B B AR
HuhE AR R IDRE, K2k 45 A 2 A P 2

o AAZENY . MMEMFEHARNEE LT NI

o AARLFE. RAVFZ MRV RAFIIFE 8. B, BAEFEEEN G RE R —
B, P AU R R A A7 B O AT AV )

o AftRY . RESNMRBESBNFEEENEZT, EATR.

EBAT AR A B2 5T, T8 7RIS IT AR RER .

1, BAGRESEAN

SRR R R A AR A N B PR E AR AT RORE R, W&
EHLLF AP 3R

b RIE EERMEAMBOIERS (2011)

o k. HSRIFRE P IR g RS T B bRBibe.

o B3k, fhEERERR PR R VR IG TR RN — 2 E bR, DABCE AT T 00 pR BURE R i, T
BN TR B N B R

o FA. HBAEFIGRABIIE N NFIBAT.

X =P mE 3.1 Bras.

Wit
’-“\--4
7
rme 1 , CLE 7
I | Lo i L
- S ! V |
g Bk W=

B 3.0 KRR N AT R 2 B

B —DEABHEAA TR, HUT=fEATR.

(1) %R

gt N7 AR GE T ROBRE P AT, 7Egn iR, 5 RIEREERE WA G E, WY
PRRE 77 A A ok £ H ARARES . BE AR PRI AR (ki , G FEFFAIEHEIE AN NFF. B
TR h A d bk 5 S BR N A Bl SE A AR [F),  DRTHAS 75 X 2 P RS Ay ik i3k 4748 24

PR X bk, aT7ESR Rt 4a . thal fe e R B P . s E L T
FERF b R R S bk, 4a RS g F AL O daxt ko

(2) TERAEEAN

it gmiF. BERES S ABEELG AR GREGHRE) BHE AL 0 FFih, FE R4 45 £ Rk
Pk E R AR TR RE 0, i SR T EE AR S e ARYE AR G RS L, KRR A
AWAFHNE SO E . fER N B AR o A b A2 O RO & 45, R D535
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G VOB AR A AUE S, W P e AE . BB RS SCROAR UK R T R P RIRR Y Y, DA
FEGRE. SRR RS, ShEHK RS RS L A .

1. &

B RGH PR 2 b bl s R KA E R, plin, AP ERTR. W
NFREFER . BRBOEHE B R, TR OB AR 0 5 B, BB 0 FFihgaht, A
—BUOEE LA ) (A 2R EgE, BRERERELS, HRRMNEAEE 2 4R,

b SERAGHIZEIbI SRS (2009)

S BATE S EAEEM NS RS S SEANBSE Wl HEK. EE 3135, BSA
16 1, BXNMmEEE N 16 6L, Fk—MEREREHE 2'°=65536 Bl, S KB KN 64KB.

3 16 15 0
B'5 S BpmEE w

B 3.13 B RSGPRZEHbIEE
ARG, WEMOER TS AN WS R P EEN, BESBRSH, BSHE
A w2 P B aREt, R ETHES P, XA TE B4R ¢ k.
2. B A

TR — K24 2 ) 5 N AE 2 (] R RO R, R AR BO N — AN R, BURIN
W T ZBAEAF R MB R KR . BRI A 3.14 B

| &3 | &k | #seereons |
H314 BRMAE

P EBER)E, TR LB A RER, RAEIMANFX. TR, BERAT
SN IZAE BRI N AE X A, Tl 315 .

fidk =z AT 2510
(MAIN)=0 B %

0
e |
- BT BEK N
30KB "‘“-E“ — | — | MAN-0 R
™~ 30kB 40KB

(X)=1 0 30KB

0 P
] 20KB SOKB
ROKB
20KB : r KB (X)=1
) (D)2 - -3 120KB 20KB
[:'/ /i 10KB 150KB D=2 120KB
15KB - e 15KB
Y - 150KB

B 3.15  FIH BUERSHAE A A7 X
3. BT RNMN
S BARG b AR Wod R A 3.16 Bian. A T SEELEERE N IZ4R U hE S Y B bk AR e D g,
ERGTRET M ERRFAS, HTHBBRIGNE F MBRKE M. NZHEMAE A4 B Ebik
E ZIa] bt R ot FE R






190 — 2025 FRUERFEREIES - M AN

PSR, FRREBER I B ALZ AR P O B AT L, BB R T B, the
PR Pl 2 VURER R SR TS 2 TR, U (RS 2 A T e o

3.1.5 B EHER

7y TUAFl T ERREAT RO SR B A R 36, T 20 B B RE SR R IZ SR 45 M) A R T B
LR KX PR B IR EE Ak, (R T BO AR 1 X
EBRIGURG, BRI AR (8] 8 e 0 s TEEE, NBHAEACHBEYS, REkE
Bar AT RK/INE R B 0T o 3 A7 2% 8] B BT AR 20 DA il B — K 0 B T A LT K
AR BFEESR, X NAE I S L AE ROV AL, Tl 3.17 B
Eff

i %

_______ B
_______ BY | wgEik UL e bithk \

——————— L - *
P TTI
* - *
EAF

* Ll ®

i \

%
-

() PR B R4 (b) BT MEL % o
B 317 B st

EBRIGARZ Y, HRAZHEBNE A =87: &5, RTNR A RSE, W 3.18 fis.

migs | wme | AR W

K318 B RGHZM LS5

NT LRI, RGN HRE T —HRER, BB N BRI, S BRNE
DEFERS . TURKEMTTRGHE: S0MBA KRR, BRI EDSEAFET SRS . 5,
RGHIENA —NBERAFFR RHERNBERGIMBRKE (BRFFHMITRFARNME
HAERA A, —REBRNIGRS Fhk, —2HWr H).

EERAXAMERY, BARBGBRERRAG A, AAKTHA S/

fEE T HUE AR, SR BRI TR M, MR TURIR BB S, B
bk WP 3.19 FroR, BEAT — RV R SEPR TR B =k R A7, 33X 5 ERE AT DAGE R R SR bR A
PHRE, HRETFHES. WSHMR, E2ax MBS R .



B3E KEEHE - 191

LS
BRI .
T = - : P A
| HF | Rk EM —
BEGIT | BB LgTSIﬁ%PIﬁWﬁﬂEM
Bt TURIE Jikkht sy s
1] 0 avs .
s c | d Pl s ] w |
B % o

B 3.19 B RGMMhEHbLE
gy b B U vl Us Bt Ak 2 () 0 204, S Hi4s . BUGUE B AL == )2 409

3.1.6 AT

AT LMW N RS EEZU T .

1) At 2 24T A 4522

fEIE RGN B, — N RGE I RB A R T — AR, AFER S RRILE R, B4
B4 MR AT . BIAZERFE, #HEZ A3 A NOUR AN, &4 F1EHEe. A,
HEFHFRXTER— RO PR. SR AFEETER, WES SBAFEIEMREL, DETR
W R I R BT . Bk, AT EIFHCRE R R T, LAUIT N E L.

2) 3BRMAMETAAFM? X% RH L FA?

L RITRMR O T 238 k2 (8] 5k KR, TUR A RE 2 RO ey () &8 1 SR FH 28 4% iU R i
— IRVt B IR U W N BRSO In— X v fE 0 ).

TR BUEE ., AR R U B, A A R E R T = R 2R
hkgE R, @U (B RIMGH, @FHLE. FiEBX =8, Py THiER 7 _Lm LA
et B o FRIRAR I X 08 iR b 25 My Fn R Imi 45 4

3.1.7 AT IFHEIE

—. ¥ALHFH
01. FTEXTFAMERGRES, EMGE ().
A. AtkfRAP 69 B 69 R IRE A 484 it
B. ANAH M. ANAMNAP G E%T, ENRAP ERA MIN A A= 19
C. EEMANGEGY, REBMETRALRK, FLikiEMAIEE KG AT
D. FIE AN GE LA AR AR 04 X 3
02. FTHXTFAMERDFHHEY, 4HR92 ().
A. AA2 45BN A4 EE B. kiR B E A A2 6
C. RaAFNHHME D. REAFHHEAREE
03. FTHATFALAKRPHMEF, REMGR ().
A, —ANEEAE AR RBIEARRIT 19 7 Sh— A AR 6 A A 2 1A
B. AARPTAGEITIEE R % (3R4F) RiBR, REZLEE (B4) 6938



192

2025 FRIERGHEMEIIES - _—

04.

05.

06.

07.

08.

09.

10.

11.

12.

C. AAG1RAP 0 F A R bR 4P fo £ FFRIBIEFR P
D. —A#tA2 G A4EkdE R B —/-dtA2 0445 4t
NAEPEEY () TRk, AMEERAE T R EE R 9.

A. BREES% B. EfFAL

C. A & G Aor A E1E D. #4F % % A B HAH IR 5 AR

T &AM ERF XY, F2RAHIETHRAAMGZ (),

. $—i&4nme II. BEHR4E . WX AMHEE

IV. A5 REaE V. X b fhik 8 52

A LI V B. II. III. IV C. I, IV. V D. II. I, IV. V
EBRRSE oY, MR X0E ()

A, AR LK E T AL B. VA REMeHILE E

C. #4F] D. “TvARF{eARBAE K A B &

EHENRSBRFAEF, X—HBTRE, RARIS L4 TR HF 5048 F AR A,
HRFEHTRAER, ERTHEHE |1 e9HFLR (),

A, REARZRREALTAREH R B. ALAZERELLTAETRAR

C. HFARERR 2R LAREIRK D. LAVE AR FARZRR

R A S ERE AT E R, FE9iF—3 40KB 9N A2, RARMEER FE,

MARAFRG s EHHA (). .

HAERS
100K
180K .
190K L
280K -
330K i ff
390K f————
410K i
512K
A. 100K B. 190K C. 330K D. 410K

FEERAABZILT R, —MNEEEAHQ, 154), T EAHIEHEA (),

Bs S'g=pile BRACE

0 120K 40K

I 760K 30K

2 480K 20K

3 370K 20K
A. 120K +2 B. 480K + 154 C. 30K+ 154 D. 480K +2
HAT R A AL () b AT,
A. GiFidfe B. ¥AitfE C. 4higitAe D. #ATidAE

T X FRARANGHET AT Kot b, 4iRe92 ().

A. ZHREFEANAE, BRAAENGPHEETHRALSS

B. A4 AHEANMENR—NEXLFLHE

C. #iFFE @it = Fiwit + FRLEFA BN

D. B4 3bhk 5| 4h 5 duht s ue 4T AL AR IATIT A A&

HAETEAAGEREBT ().

L TEREEALAS I TRAEFAHE L RETHRHM IV, BIFEF
A. 14211 B. I14=1II C. I. A= 1II D. I. II. Il #= IV



B3FE KWEEHE 193

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

ARIE—ANFLF LA RA T AL BB M ERAPIT, BERA (),

A #AFx4z B HEAERL C. BHAHE D. &4
FTaEAEREFETY, () FATARAHSELZ.

A. BEHRK B. T4 K D 7.8 D. EX

MEZGMERFTX, B ()

A BE¥NZGTPRE-NEXELTES

B. ABERFREANEXLTAR

C. ABERFREANERLFTHE

D. AHEARFFEBPHREE-NEXLTLHS

ETESRERY, RAHEHARGBHR (),

A. AFZERE B. 4B K C. ¥mihi¥ D. 1% Fbhkdtin

E—RAXAGMELZET, RRAZLTR. ERGKADH KB, Wit
it 0 SRR A HIEMIL A (BRFM 0 F44HHE) ().

ns Hhe

0 2

1 1

3 3

4 T
A. 8192 B. 4096 C. 2048 D. 1024
ReFEERIBRGAMERZ (),
A. S RXAMEE B. 4 EKXA4E R
C. By REXAMHE R D. BR XAH#ER
SRR AEEAPHILER TGO TIEST, BMEAERAT () REIHMN.
A. AAHE B. A A4k C. AAT A D. 3ehbeebt
EHENENBRAMEEEY, FEE TR RERITHS GBI ERE ().
A. BRERE B. 1€ gk C. mAEZEE® D. #REE
SEERY RAREEE S RAEN, LEREE () AFRLEZRARERY.
A KA B. KA C. Huibidig D. Muhbidi&
HREBEEFHERSE ().
A, F& KB A —AL B. 4K EAA i E—A
C. Hicdbntdy s3] K HE7) D. #&iuitdy K 3|/ HEF)
ATREBEZRNSRERE, EX. PRRAFEERARTRIREGHESES
ik, ATARBETATRINLENHEFESRELENE ().
AbeikiE g H ik B.tk1¥ Z 4 CroA Hik DA€ 2 ik
N AGEERQELE SR FALBRARNKNETEF AN EIZHAZL ().
A REAGHAE B. #ZHZAAETE
C. HEAPHEER D. EFHHRLERFNT R
AXAMERFTHRAAS () #2324y,
A. GBiFALE B. AFPEAF C. #igzR D. ##% %%
EBRXAMERY, EFBRAIMEER () 4.
A. B4R F B —BARARAIE B. 3NN LER—RMHEALZR

C. 3AitA24 F P —RiEHIIL T ) D. $A A2 ERE —K5



194 — 2025 FRIERFEMEIES - 3~

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

EREXAMEREY, F—A#AL2H n M, NZdETE () M.

A. n B. n+1 e | 1y 22
RASRAISRERE, RELRA P AHERIE TR (),

A 2T XFHE K HIE st 7 ) B. #E X E K a4t 7 4

C. Tae#hE D. —# K

SRALFTHOREES ().

A. B P P Bkl B.#ﬁ¥%ﬁﬁ#%

C. %hiF A4 PB4l D. REARF PR Snth
ERXAMEREY, RARGEHIARE () F.

A HEAL B. W& C. #& (TLB) D. RAFHS
ERXAGHERY, 4 CPUMR—AF LN, SRTRAIHERS () FRM.
A BHEZE4% B. mAZiOfHA C. =4+ D. Ak itz
FABEXAGHEEN, —AMAMrERRAE () BT,

A. B EH B. AP %&#2 C. ¥4%L D. #AFIAT
T () FEAA TS GH S,

A. DEAGME R B. %W A414ikE 2

C. TEXHREER D. X5 REEHE
LATREA R B EAFNAAFZ L BT R B ARG, &54840 0000 % 5 A 46—

RH (D), #H (@) ik,

®A 1 B. 0 C. IP D. CS

. %3t B. %X C. % D. %
TiAﬁﬁmﬁﬁ()x&k&i¥£&ﬁ%
A, BEuE A KE B. #EAFK
C. Rgxtirit & D. BV abikss
BUERAATA () AHETEARMRD.
A. IR B. 47 C. 2K D. WA
HEFREHATEXSIR, CRAGEITIIEY () SHAEIHY.
A. et F B. #AAFdkg|ant
C. FEAF k5 A% B D. ftfk A FEAN

ERXAMERTRBEROHOR D, TEFXETH () BE.

I R dKeGHFa 2R KR Y

L T @64 R T VAR Y A A 1 5l A6 A AR i

L. #eh iy o) o) 6 49 £ 8 B A8 F ARG KA, PSR AR B KT E

A. 1411 B. I A1l C. 1#=11 D. 1. I 4=1II
ENBUERGAAANOTRERAAXNAMERS %, s RERD (),

A, ZARAE N AR DAL B. #A8FE)

C. Z4RIE CPU )b ik 45 7 % D. BREIMFFAFHRDHE

SINBXAMERFX, TERAATEFRBAALH—25 2K, TORAY RETF
— &3 ERGZ (),

A, F1REMAE B. F1E%kAz

C. £F ARy D. shAsdEREE



B3FE KNEEH 195

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

*f TAMEEGFE, ().

A WAk (BPR) REAHE(E B. AFWARFHEE

C. MAMENEEZFRIRMA D. VAR P #iBie kA $ia
ATHMERF NP, FELSERFXITEZNRE ().

A. 38 P &S E B. BZ X9 R4

C. TEXH Ko D. A XAMERF X
ENRAMERY, 24564908 ().

A. VATUAE A #4347 B. wAfEk#g K 34T

C. AR gtsr D. vAiE g F A it AT
EEX oY, CPUEBAMNALGTR—AMEEE () RiFFIAAL.

A. 1 B. 3 C. 2 D. 4
EERRAABY, CPUBAMNALGFTR—AHMIETE () RiFFAH.
A=A B. 3 C. 2 D. 4
RABAXAMERE, AAREEHmE ().

A. &ty B. =4 C. =4 D. w9444
() HAEE 3Ry XAt —Yesb b b 4,

A oK B. 47

C. 2BEAERAX D. A EZEEARTREH

EEAXAMERLP, atwft L2 (),

A BAEE—KEEA, BEKAA

B. HA#ANENAE—KER, —KAL

C. AM#E—KEEA, BM—KAL

D. &4 #E—KAR, BME—KBER

BUEZARATAAMEREFTAN, 2K ().

A BAREMA—KRAE, LRABOALABGENAT

B. HAS#EMA —KAR, EAAIITRENRAABEEALET

C. iF#ARLEF—KAKR, UHTAHARNANAEZTE, E2RRLABGENEGT

D. Fi#AEEFT—KAA, RAARKRPLEINEANROLARGEAFT, ARKR
JER T 5 AT PR R 16

ENBEAMERFXTP, ().

A ABAHEAL, HBERR NG AGHR B. bz ia i E Riks

C. BBz xiks D. H#ERAFKH

F ok FERXAMEEGER, 20028 ().

A, BRAFHEM EAART IR 094253k, BEERTEKY

B. #AZH P ERRGERSB IS, PR BRG O AMEATERY

C. HANBERALRILFAT BT AOREETE R KE

D. 5HEF AMKAE TS | fohiF B RHLAZ AL

BAXGHEREAIRTAAETEFAAETHEGKL, EFZIRELLTAARKRRNEE

A AREA, B ().

A. ANBRFERSBRAEENEAEZE, AaRFEREEM P RILER

B. ASEFEASERAEERNFITE, BHRFikkER2YL G440






B3E RNEEHR 197

KA AEiE Bt (Best Fit) fik, a@AENAF #A: 48 I5SMB, 46 30MB, #K
15MB, %#fic SMB, #fiz 6MB, sbBf £HFRX TR ReGK0RZ (),
A. 7MB B. 9MB C. 10MB D. 15MB

63. 2010 4% AAL) it AWMRKA A RAN S AAHERFT X, HF V%L, AXIH
2''B, WARIAK A 2B, Eifbhtstilh

| 9 H % | i 5 BT
FAM TR KA 2 W, MATFEANEHMEITEGR B FZAT OASEAGINHRE
()
A. 64 B. 128 C. 256 D. 512

64. [2011 FAM) AEDALEEY, ik T HIMIE T T 5 A48 i, R
ZIER WA ERR ().

A. %4 B. %if C. 442 D. R
65. [2014 % AA]) FHLAY, BT EARARENR ().
A. AobibhkEikiE E B. B8R P Btk
C. BRI RAAMEF T D. BY RAF Loyt N A ZIH)
66. 12016 4% AA]) kAR AN Z 4T FrF.
B | Bk | wERbmEE | B h&
0 100 6000 Higk fER T
1| 200 - s | AEntE
2 | 300 4000 g | fEne
RIS A 2. ALY 400 9 Z 48k nt, BTG LERE ().
A. BBEXRT B. 33| A 4 3ik 4400
C. MARAF D. ARAF

67. 12017 %% A ) Kt HARF Yohit, EHE0ENAERERARGBEL Xk, B
oBA A A EAR ER S REEHHA. ST ERS B &4 T RAT.

SrXhatt 20K 500K 1000K 200K

SFEXN 40KB 80KB 100KB 200KB

Eik4s3k A 60K, KA 140KB 95 RE, ZAPERSRNAKE. SRASREH—
AR ks sk Fa Kb R% (),
A. 3,20K,380KB  B. 3,500K,80KB  C. 4,20K, I80KB D. 4, 500K, 80KB
68. [2019 44 AM) ENBRAMEELLZAT, ALEFRAMEMFREFOR., ZHAEP,
Fo Py FE S, M TFH4RiEF, 4RM2Z ().
A EHEAGIIFELE—DES AR
B. SAEP AP, ¥ EiZAAMMBGET
C. AP A F S AEFHEPHEEA
D. P A= P, R RH1E M S if 4 &KL S FF & 69 A 4516
69. 12019 % AA) it M EHFEF ThE, RA—BHAFMEE, Wit T:

[ JUH S5 (10 £ | 55 (10 £ | gl R (12 60) |




198

2025 FRIERGAMEIIES _—

70.

71.

72.

02.

03.

BE 433t 2050 1225H #F AR B X5, A5aHR2 ().

A. 081H, 101H B. 081H, 401H C. 201H, 101H D. 201H, 401H
(2019 %% A M) EFHHEI RS EFEET, REHFANAGHRRHE ().

A. HREHEE B. IR H ik

C. mitEp Fik D. #RGRER Bk

(2021 %% A4) EXR —ARANIHRA%LT, CPURALABRFHEEFHASRE ().
A, HATHEAZ 69— R M A GGAL S JE bbb B. HATHEAZA)—AT R AGAL L HH I Ak
C. LATfM AR AR E MM D, HAT#4260 —HB T AehAL4e4 12 s ik
[2023 4% AAL) 42 R #= S 3t F444% data, # data £ R A= S P ATER T 5 5514 pl
Fop2, AARAATEGRIET A A fl Ao 2, B FHIREY, EHMGRE ().

A. pl #ep2 —ARF, fl Ao f2 —F A%

B. pl fep2 —&ABF, fl o2 R—ADHF

C. pl fep2 R—ZA0%F, fl fo 2 —HARF

D. pl fep2 R—ZAF, fl Ao 2 F—E A%

. e R
01.

Y250 THMRERLTAR, RAHESRERLES, WA F/LEFF: 96KB, 20KB,
200KB. # M & KER kA R AEiE B ik R AL B AR L 75, W)ARAR Sk A8 2%
A5 HRK? AHL?

SRS | Kb batiE
I 32KB 100K
2 10KB 150K
3 5KB 200K
4 218KB 220K
5 96KB 530K

ERGZGEAMNEXERE, APRIAHS12KB, TRBEANTHE, HRHARTE
AT FE 4 (D dibdrg ). a3 TR, MATPH. BaIREAF) reg(300KB),
reg(100K B), release(300KB), reg(150KB), reg(50KB), reg(90KB) /&:

1) RARAER, TRAPHMRLEZR? (358K DALEHE)

2) RARAEER, ZRRPAMLETR? (FFd KRS E)

3) ZME XE¥if 80KB, 4tat LEAFHE AL FAH AL R? EHW T 4 FA?
TEHLE T AXAEXAMU TR TE (REEXTHRFFRERIHITREMARLE,
PP AT REKEEL).

e e ot
bt S

15 1110 15 1110 0
3 586
1000
7000
2500 FHLbL
] | 4000 —= [
20 8500




F3E RAEEH 199

1) 48 X A A E &R TATH AAE 2.
2) Ik X A AT A AL 69 4h Rk
04, A—NEXAMERZAT, HEEALTRA. KKEAB Fa9Z 80 u A2t 5 694952 bk,

"A BE ®B ZiEiht
B S| AFRL | B K B 5 BRI

0 210 500 0 430
1 2350 20 | 10
2 100 90 2 500
3 1350 590 3 400
4 1938 95 4 12

5 32

05. RAGMEZBAFRAPAREZNH2AAE (4R IKB), 4% 16KB. whf—A
PARAAHI0TEK, BEANERZHAPFRZFRALTA.

BETS IERS
0 8
1 7
2 4
3 10

E %18 3] = ANE 48 d 3k 0ACSH, 1ACSH, 3ACSH 4 64384k, AT A%
FhofT 432,

06. EEXRXEHALTY, BT EHH64KB, 4R 16 ATIE, RAEFH0,1,2,-,15. &
XH#BEAFI4R, AAF4H0,1,2,3, MHOMEAEZAFHE 9,0,1, 14 5 TAE,
1) Z#2GERERS K?
2) BhiZ#AHFRAEIA P,
3) F4dEAHANE0,0), (1,72), (2, 1023),(3,99), it A HABE 6 A At (355 A6

FAATHEI RS, FoASAHTEHH T AML),

07. X256 BRARAGMHEE, T@ KN H 64B, B —#ARGRBRMGKES
702B, RARLEK A, ZHERAREFHRALLB. AH#ELA W TiFRAAFF: LT
3k A ABEH 49 0105, 0217, 0567, 01120, 02500, 3K [F) A2 493X 2k db ik 58 T S 4T4544 7

‘A HERE *xB &

m s | aMsS | I S | AMS n s TS
0 FO 6 F6 0 FO
1 Fi 7 F7 1 Fl
2 F2 8 F8 2 F2
3 F3 9 F9 3 F3
4 F4 10 F10 4 F4
5 F5 6 F6

08. EXAXAAY, RRAZRIAAARGEBEY RLARTNYHN, HEE:
1) #Fxt LAG—KARE 1.5ps, B FRI—KR &7 9 o FIETE 2 % 2
2) BEGARALLFHG TS 85%, ® WARALRL T 64 & K0 T L% Rit,
X7 i 6 A BRET 8] 4 % 7



























208 - 2025 FRIERGEMEIIES

71. B

EXLRTURT, TR 7SR TR ARG E AL, M2 — R TR R
B E L.

T2 G

B R A S JEHE data, WEEAEANIEB T RN EENFE, TREABREWENF
FIALE (UHES) WARAMEIE, HIXPABAEA R bk m a8 (305 aTUAR. K
I, pl flp2 A—EAHSE, f1 M2 —EHE.

=, LA RA

01. [#%%]

FH B UGE N ELER, 96KB AK/METENLIEN 4 525 H 41X, 20KB K/MEIfEALEEN 1 525 1H
X, IXEF A X AR R ATR.

HES X f5 4t
1 12KB 120K
2 10KB 150K
3 SKB 200K
4 122KB 316K
5 96KB 530K

el TG 4 3 T L2 200KB KM TEME,  FTBA AL P 51 R T 2.
SRARAEREEN, (LRSI SN 5, 1,4 BERAK, ALK, FRAHL
RIS R F LT 2

HEE x W ht
1 12KB 120K
2 10KB 150K
3 SKB 200K
4 18KB 420K
02. [f#%]
1) B 5EIERC Y A7 2 BOts ol T B I a) B .
0KB 0KB
regl 50KB regl S0KB
150KB 150KB
200kp | 2K reg90KB
regO0KB 240KB
290KB
300KB 300K B
regl00KB regl 0OKB
400KB
400K B ——
450KB
512KB 512KB
(a) (b)

WA I PN
Bt dhhE 290K, K/ 10KB; 5t 4Rk 400K, K/ 112KB.
2) S HEERS I A 53 Lt L R B R i (b) BT s





















®F3FE RNEEH 215

@ FETRPARKE], WHEHATER T DML, HRARGHK ZTMIMFRANNE, TUH B
ARG, HRERFENICEHRITRAREK, FREVERS .
@ A 9 200 Y ERH S AT Py i B B s E L, izt U577
FEFF i AR ] — BT

)
| R CPUBLE |
Y

IR

HE LS

| CPUK g |

E :
[ P — T il | i)
| Vi o e |
< T _
5
[ weorsmns | i ]
” | Bk |
[ osdrocPumsH ik |
I [ echmbmess |
| VOB | !}
Y [ JE T B |
| #—mmsiiemanss |
I ..‘EE'
| = |
|
B3.21 Wk 0T A hE AR o B
3.23 TIESHD
1. g%k
X ¥ AR LN A, RS RATR, AT ERA R — MR AL
fi. B, #BERGaigoe it 200, BIE S Ree fFE o i LN TTHE. 45— ik fE s Ac
FITHER SR SR IX MR G & TEBELITH A

1) SRR, HMAENFRRBEREE, aTUREZERFNIERE, BoRRgEN
HRREITHE KD, &S BURTTREE, CPU FHE 37K R 1] ok Ab 7 B 7T .
2) BERRMK, M7 RCESHERE I DUHE R I SN EOH I, st AR i O xR T ey
RAWEN, Rifi RfEZIRFTAGFELTN, ELSBEBHERTFIHFRENTE.
2. AAEormE%
R RS, LRI RN A7 Bk, BB AT £ o de R (EidtiT Bint,
A SRE R EE, B4 BB E . TRATHE T i =& M i KK,

(b=l b AESESERERNSIR (2015)

(1) B8 EHk
NS HERR G [ e 2 i ER s, BB T MRAA A . ATl A Bk, R
FIZ TR RAESRTT, W RGN RS ZERE AR Tkl — e, REHEAAN T U
























BIE NFEEE 223

A Cache 1T K/NA 4B, (R4 hE P logyd = 2 A ABUEFE, Cache JE45 16 41, AIHI1H%E T %
log16 =4 MRS, BT e 6 MfEAbric. Hbka5 P 3.29 Frs.

TLBfRE — TLBA#E3| Cache#Fic Cache®3| IRBE
/—/%(_)'_\

13121110 9 8 7 6 5 4 3 21 0 1110 9 87 65 43 210
1 A A B O
RS WA YETS pilcr:

(a) BBkt (b) ¥yEEbhE

B 329 Hhhkss
TLB. Ti#. dataCache WZEWIF 3.1. % 3.2 J¢# 3.3 k.

%31 TLB +z32 EdpTAEk

| B e | 8| BH mil | e E | e N
#3| | kRt e HHML | FRiEf g 5% | 58 B #s/ | ms ESEgind

03 = 0 09 0D 1 00 28 1 08 — 0
! 00 — 0 07 02 1 01 == 0 09 17 1

03 2D 1 02 = 0 02 33 1 0A 09 1
! 04 = 0 0A = 0 03 02 1 0B — 0
5 02 == 0 08 = 0 04 . 0 0c —; 0
) 06 - 0 03 - 0 05 16 | 0D 2D |
3 07 - 0 03 0D 1 06 - 0 0E 11 1

0A 34 1 02 = 0 07 = 0 0OF 0D 1

3.3 data Cache A%

TS| | FRiEHL | BHAL | BRo | BR1 [ BR2 | B3 3| | FRihD | AL | sRo | BR[| BR2 | 3R3
0 19 I 99 1 23 1 8 24 1 34 | 00 51 89
I 15 0 - - - - 9 2D 0 - - - -
2 1B I 00 02 04 08 A 2D 1 93 15 | DA | 3B
3 36 0 - - - - B 0B 0 - - - -
4 32 1 43 | 6D | 8F 09 C 02 0 - - - -
5 0D 1 36 72 FO ID D 16 1 04 9% 34 15
6 31 0 - - - - E 13 1 83 77 IB | D3
7 16 1 1 c2 | oF | 03 F 14 0 - - - B

34 ERlbhEEEY

Eiteit TLB #7ig a5
Blzlufwo|o|s|7|6|s]al3]2]1]o0
0x03d4 [0 |ofo o1t ]tfo]l1|ol1|o]o
Ox00£1 0 0 0 0 0|0 1 1 1 1 0jo1o0 1
0x0229 | o oo fo]ifoflofo|lt]ofl1]o|o]f
K 48,015 LN e
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09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

ETXBIAE P, ARG ET XLRE (),

A A5 B. EAMHAME

C. EATH 3 AME D. R AA b4 X
EHBRIEIE R (),

A. 4255 9 A AR B3k B. 5 A4 44K Lt

C. NALBAZTHABIER G D F456Mki
ERARAXNEGHEERAZ)RAHFERRBYEZL T, HARATRELGH T
EXN A 512B, EANAMERFH o FRAER (ZRARKCRERTEANAHSF):

int a[128] [128];

for(int i=0;i<128;i++)

for (int j=0;3<128;j++)

aljlil=o0;
RAAiGdASBEOMERRA | ATE, MPITERBL2KLE () RER T,
A 1 B. 2 C. 128 D. 16384

X AR HBA AANARIE, BARERDH 128N F (—A%EE—4F). #8246
KA EAFTAARE—R P, MBERER 0 FRIE, #IBL AL IANATIEPIRSL
B, 3 X HBATH A, MNPATZHRELLE () RER P,
int X[64][64];
for (int j=0;3<64;j++)

for (int i=0;1i<64;i++)

X[1]1[31=0;

A. 32 B. 1024 C. 2048 D. HApaARAR
ERET TLB R XEMAHERG ALY, FUXTLB ST E4% 75%, BwizE
TLB #9818, JFHARM AR K, WNERGRGFHFTAREE ().
A. 125 B. 1.5 o 75 D 2
FTRXFHRAXNAZAGYREHETET, HEaRG2 ().
A, —AF R @ FE R ik e SIS
B. FIFO FikZME, aBFRAFNIAMB ORGP L
C. LRU F:A T A RIE, B A G KL —&aT 1 A R K e ie) Raki7 =) it e B @
D. CLOCK Hi:H AR —RM R ARIFTEAKSZHRE
ZERREERI R, R5A m MOERGERE, ez, REiAEKEHp, &
ST nARRNHRY, TRt AEE, BRAKLRLYF ().
A. m B. p C. n D. min(m. n)
EF Ko RAMEREFY, ZXA FIFO R @A XFE, N 4T 58 R MAYEEt,
BT Erekdk ().
A RS B. w
C. A% D.  THEIE Aud 7T fEik Y
REHEEH IMB, 4558 H 400MB, HHEMA eyt F4 84 3242, RLEn
HREBHRREEL ().
A. IMB B. 401MB C. IMB+2”MB D. 2B
—SABA 32 /LB Bk Fe 16 1idhEseht, ER @K A S12B, RALAAL, N



B3E KNEEHE 227

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

RAER () ARAA.

A ¥ B, 2% A n 22
EESTAMERYZG T, B 1642, REKDAH KB, %0,1,2,3 574k
KA S, 7,11,10 5 AEP, WE it 0AGFH 2% 5 694383k A (),

A. 1E6FH B. 2E6FH C. DE6FH D. EE6FH
FEEEZAE KA, ZFHIGTEAATRY ()

A, RERKND B. #TWA%K C. /O F4k D. WRAHA
RAIGHERHRREE ().

A, ANIEEZEZA B. dpit ALy sbak £ Mk &
C. ZIEEH D. @i4kk a3t = R &

LEDGMBEAZGAAAXANAETE, 48 LRU R@H4e ik, #EA G5 F LA
5| 18178272183821317137. BEANALZEAHAANTGE, FHHETH, MR

&k HOREE ().

A. 4 B. 5 C. 6 D. 7
FHLRU ik oA RAEF HHRARL ().

A. FERANHSERELEF B. F #4500 P 2425

C. BREARAFHYFHRGALXE D. &&=t FiA oy WAHATHEA
EEMAMBZANARATY, AZRTLRKERHKEHZ ().

A. HEAx B. & C. m&# D. fRip4y
AEA@HERRSBF, () RETHF|£Z4845.

A. FIFO B. LRU C. &A—# D. Fiff

B AGAEE R R Gty R R AT () Mk,

A. FHhEH B. & C. A D. 25K
HRSAARERA T EHEER ().

A HBRTRARX B. ¥ ATAH#

C. FahA4iE D. FE84%
EHRSAAMERARA PR MTZTREE, LdEaafirEas () 2#,
A, HERAH B. AATH® C. B4k D. #25iF 19

THXFRGE ARG LEY, EHGE ().

L BEERABLENAFYREGES

. THERXEEERA, #LEFHEEZFFERN@GES

M. THERLREGENGTE

A1 B. I. 1l C. II. I B. Fe 15
EBRET TLB R XNEMAMERGEZATY, BRGPIAGFE R lps, £ TLB §&
02ps. &%= TLB Ao} F4935 72 $4749, HEE TLB G £ 4 85% A= 50% 8, A%k
#-F¥arE et R g S 2 ()

A. 1.5ps, 1.8us B. 1.35ps, 1.7us C. l6ps, 1.7us D. 1.35us, 1.8us
FalEAY, () REARGOHEABEREG TR E.

A, @ E#HFE B. @5 R & 5w A&

C. BMEIFBENNFHAE D. CPU 5A A R#9EA

AFRBRERA RAEFRBE-ARNOHRR, HRTEZAIERT Coymediitfee) Fit









230

2025 FRIERGAMEIIES _—

52.

53.

54.

57.

58.

AEEAE, A=0 A TRARLEEAHKIFTF, A=1 ATFTAREHKIFFE, M=0&ATA A
BASHGE, M= 1 AT RARSHGE. (A4, MPTA THRGGBIE, HFA2 A (0,0),(1,0), (0,
DA(1, W&, R EEHARGEAESD ().

A. (0,0),(0,1),(1,0),(1,1) B. (0,0),(1,0),(0,1),(1,1)

C. (0,0),(0,1),(1,1),(1,0) D. (0,0),(1,1),(0,1),(1,0)

(2016 %% £ 4] £ #4235 9 T & 695 5] 4 F AT 7.

el 3,44, 05,6, 0,3, 2,3, 2,3, 0,4, 0,3, 2,9, 2, 1,
|

' i [F)
FIENTFORNHG6, WA RGIHEES ().
A. {6,0,3,2} B. {2,3,0,4}
C. {0,4,3,2,9} D. {4,5,6,0,3,2}
[2019 a4 AA) X 2% % A LRU R BB EAEHHERRG, FLAAHHAEP LR
TAANTAE, #BRPHFATHFFA0,1,2,7,0,5,3,50,2,7,6, Wi#f2i5FE LER
fidfe, FARERGE AR ().
A. 3 B. 4 5 D. 6
[2020 % A4) FHAXY, ¥amKkoRA%AZ (F)) F4HEGE (),
L #7E 1. AEfd 5 et e L A7 19 B Ja)
IV. #4748 4 1242 5 69 CPU i id)
A. A1, 1 B. 121. IV C. 1. M. IV D. I. II. M #= 1V

(2021 X AM) R F KO TAAGHALRH AR DA AKB, BF R, ZHLH2 P45

B2ABREHTAE, FRMAEAA Clock Bk, #HAEP RAMNFSAELTA.

TN i i fir
W | TIHES
Lo f34E, O ALFAE | 1o Vi, O: AhW] | 1: fdg, 0: AfEk
2 20H 0 0 i
3 60 H 1 1 0
4 80 H 1 1 1

£ P iz P E St A 02A01H 69448570, W42k % 386155 69432 st 2 (
D. 80A0IH
(2022 4% AA) R#EFFHR D REAAY, FHEABRRAT, ZHAFTLE

A. 00AOIH

B. 20A01H

WREFR—ZasRHL ().

A AAANATHR

C. ¥R bMILGFEANHF
(2022 e H M) FHLAY, REPAhZAEHLETFNRE ().
B. I AF4Eeh k)

D. W4+ A5 KA

A. REBIE
C. #A2693F

(2023 %4 AM] T RAEDAFERST Noh R4, TIIX T RAZE DbIEE R 69 40E

P, AHREGR ().

C. 60A0TH

B. #5s RS ERIETHATEX R
D. BHERAT R b EeGAL£LE
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02.

03.

04.

05.

06.

A, HA-HARAA B AR E 64 E Bk )
B. C &3 P malloc() ki = 642 & b ht
C. #ARM IR B KRBT AR T F 6935 PRk
D. & it % 18] 64 Ko A A Aol B 64 Ko ik

. oA A
01.

BEXRUZAAAMERAAXAMETE, —NSREMRFHMEFHOTRALL A,
RAEARBKAAE S o9 AR LK B.

‘A HERFESRPOTTR B AFEPMRE
s D 75 B

0 fl 4 5

1 R 5 f6

2 3 6 7

3 4 7 f8

8 9

9 f10

i HSIHASEHIBEA A% 85 b Y BT T

Rzt A2KE A 3208, &R 32B. WA Z4Emat (N#4H]) # 101,204,576, # Eik
18 Ak fe AR A R0 E, HLEAEEIRGYIEAR, AR D BRMG I, B RAEdbR,
WAL AR,
E0ARXEAME G, BT R G IRGELE T35 P A a8 2 20ms. 7&K
HEEIAF, PR A lus, PP A—KI45HEE, F2FPAERR. HEE
ML, TR ANRKFTAS, BARRAEXRFLASY, NAFTHFRA—AAHE. &R
1% 80%4937 Pl M A AL AT A BT, FI T 20%F, 10%4937 @ (8P .5 445 2%)
2 AT . Wit A G e et e,

ERAXBEAEREZG T, REBEEAmATAM (MEFARAMMHAE), KA p#
IREFAEA nARE RS (n>m), 3F FIFO. LRU &# T B4k, KL ER
HFESk e ErRA TR, 090 3E by SFA4)500A,
E—NERSAGBEREZL Y, —MELYTEAR S 4,3,2,1,4,3,5,4,3,2. 1,5,
L Beb Ak ety A 3Rk A 55 h 3 Ao 4 o, KRR TR W @Ak iR e B WA (R
R EPATH L4 FEA RE ), Fruscs R,

1) JREEHRF X,

2) itk Bk,

3) RILRARMEA Hik.

—ARRNEUAE ARG, LR AZHKEZ A 4 4. RIEAKT €4 CPU #) A F 45
TR @ LB AR F, FROERFKATI 3 A8 Py —4. 4t Baius,
WA RGEETHAEWH. ¥t L2540 4RA CPU A 5?2 T X EAGHHE
YA A°h?

1) CPU #| B &% 13%; #EF)AEH 97%.

2) CPU #IR %4 87%; HALFIREH 3%.

3) CPU #| A &4 13%; #&AFE A 3%,

WA —HRKARXE G, ARRAEFTAET. FA—ANTRNER A EHRG R RS
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2) EEM kit E (FIFO) Bk, MizSEbatmegthi@nit 2 %07 K4
it Had42, &M T4AF (Clock ) B4R H 5k, NiZ 83 b hbst i a94h 383k 2 % 107
F R, R ET —ANE4TE M4 T @35, A SFT486) 2 5 AR,

Yo F B A=,
QW M
7% 5 HE

455 TTHE

16. [2012 %% AA) XF KSR AL R BESRRE LT M0 2 F4iads, &6 SA
B8] 45 4248 —40 31 9 & (42T 18] ek Rt ) HLARSE RAKIF 9] 149 WAENFAK 2 L =ik,
HHRANZRARIEHE, EPYREET—ASRIMAHFET. SLLBAN, FiZREK
R ATETRA AT, NEHADAEGEGEP; TN, AT R RAEE AL
B —ARAE.

o Lt 2 Hrafe R G 4. AR EE AT, BMMAARZT AR RAETIR
KA 32,1521, 41, #t42 PARAKF B <B AR 5, 5 B B 2]> %<1, 1>, <3, 2>, <0, 4>, <0,
6>, <1, 11>,<0, 13>, <2, 14>, FHEIZ T 7|5 #:
1) BEMTAA<0, 4>, R TAES R A?
2) HEMAA<L, 11>8, dEGRIEST R4 L? SAEg,
3) SEMT A<, 14>0F, FEATAET R L? S92 g,
4) XA ik R FEA T Bt a942 57 A Ed,
17. [2015 o4 A8 ) Xt HM A REF TR, RA_ARRG> RAMEZFT X, EM

WAL A X o BT
10 4 10 4 12 4%
| mams | wmws | wwmsm |

WE AT 5 E) A
1) RRRAEN K DNEAS YV FH? St EeETRARNAHZ VR
2) ERAFRAFRAANE 4B, NHABHORIRXRFARALEEZ VR? 5 HitFidf,
3) X84 B M5 R 69 Skt 4 0100 0000H A= 0111 2048H, W) #E 47 #hk 4 3 3
TR % CAETER? HAEY.
18. [2017 4% AA) B2 2017 544 44° 2 493t B M R B0 TR IG5 7 X,
BB it s X 4o T

| wEss aokn | mmmsi aokn | mmkBR 26 |

4T AT 2017 438 43 49 R4k 1 Fodi 44 P A EIEAKRA, DAL TH 54,

@ AMEEAEET 2017 i HHLH MR M MRS R M (2359, 4359, mESEHES.
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Wi, MZEME ORI — AN TS, ZTEAE R, XHEILEAE p .

Bk, - FIFO. LRU B #583:, miskisor EIREh p, FR®B . B, Hm=3,p=
12,n=40f, AU 111223334444, WITHEECH4, X2 TR MOER. XN, B
123412341234, WiTAEEECH 12, X2 LR p &N,

04. [##%]
1) RIETHAE A, {35 et B ks, ol B sl TR
YEREECK 3 I
Em |4 3|21 |4]3]|5]|4]|3|2]1]5
1 (4|4 |a]a|a]a|da]a]a|2]2]2
B2 3l3|l3|x| 3333|3112
3 2 (1|11 |5|s5|5|5|5]5
F 30 R IRV RV B v v | W
B TTEAN 712,
VIR YEN 4 B -
Em 432143543 ]|2[1]5
th1 |4]|a]a|a]|a|a]|aa]|a]a]l]
B2 313133133 |30A8N3131]3
w3 2122212212222
4 LY LSS 5]5]|5]5
e | V|V VA ol \
RUTFN 6/12.

B ERESRATCLE . Hn g BC /Bl 9 A AF BT AR (R 0T 36
2) MRAEVTHE ), 8 Soidt S th Ui ik AT, vl B L L T &

YIERECR 3 I
Em 4|3 2|1 ]|4a]3|5]4|3]2]1]5
144|401 |1]2]5]|5]5]|5]5
B2 3|3 |3 |4|4]8:] 84|22
w3 2|2|2|3]|3]|3]|3]|3]|1
SE | VN[V A]AA U

BRITEN 9/12,

VIERRECR 4 I
EFE |4 3|21 |4]3]|5]4]|3[2]1]5
1 |4|4|4|4|d]|4|5]5]|5][5]1]1
B2 3 (33333 |a]|a]|afa]s
w3 212)2|2|2(2]3[3]|3]3
w4 L] frfjr]2f2]2
E= 30 IRV IV RV NIAA]A] A A

BRITE N 10/12.
H ERERATUUE N, xRl BET S, 07 B rEk /9 AR BUR {8 TR L
7+, BRI Belady BA% .
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3) WRIETEAE R, 8 A FOT iR AR A 0 mK AR, D B RO T &

YIERERECH 3 Y
FE |4 3211|4354 13]2]1]5
w1 |a|a|a)r 1|1 ]s5]5]|5]2]2]2
B2 3|3|3|a4|a]ala]al1]1
w3 1212|313 |3]3|3]|3]35
= 370 IRV VAN BEVAN RV REVAN IENAN Y VA A

BRI 10/12,

YIERSRECH 4 1
Em |4 3|21 ]4]3|543]2[1]5
i1 |4 |44 ]|4|a4|4)4|4]|4]|4]|4]5
H2 313|333 |3|3]3([3]3]3
3 g1 2125|5355 (:&] 5|3
4 rlelalala )22 |e
S | V]V AV V N Y

HRITHN 8/12.

H ERE R LLEH, 304 BE b i) W A7 PEAT DA 8 T4 .

05. [##%]

1) REGHI “$12h” PR KB HHNFREEE, RiiaB ARG, TTUERF
i RGiH “$lzh)” MRMABER > KEH .

2) REIEH . ATHERI A5 1.

3) CPU A FAFIH. BiZnit ki,

06. [#%1

(EER TR I AL ER SERR, WIS RUEfS, &7 1ps FIAFET ), BP

1) 2RI, BV A, FE 1ps.

2) HERTIR, HARBE AR 8us+ 1us.

3) kR, mHAES T, WA 20us + 1ps.

B OB T R %N p, (1 - p)<lus + (1 = 70%)xpx(1us + 8us) + 70%xpx(1us + 20us) = 2ps,

B 1ps + (1 = 70%)xpx8us + 70%xp*20us = 2us, i p=~0.061=6.1%.

07. [#%]

1) Bl k/NA 4KB, R TAmMEN 12 1. RECKH 48 fEdlthbt, HILER SN
48-12=36 L. KL H KN, HERITRTARERE — TN & AEE NI 0T
KIGHN 4KB/8B =512 =2°, 36/9 =4, FILMNFKH 4 ZAR, HKEHETEBIELT S
P — T .

2) RGEHEAT VU V7 AR VERS, B S E U X R TR I, A 98%[MHER AT LAZE TLB
PR B, SREHEAT LR, Ui N AFIEREOTT: # TLB Ak, Wil — RN AFE
U7 1] KA BT e 00, I THE 2 U 1) i fE) A

98%x(10 + 100) + (1 -98%)x(10 + 100 + 100) = 112ns

3) TR IRV a] B ] SR B

98%x(10 + 100) + (1 —98%)x(10 + 100 + 100 + 100) = 114ns
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4) BRERaPENp, WRHEL
p*(10 + 100) + (1 =p)*(10 + 100 + 100 + 100)=<120ns
fi#1% p=95%.
5) RGFH 48 (rElsthl, MBURKHN 4GB, KB HihE A 32 fir, Bt5 R 48-32=
L. AR BREATLA 2B BNKRTGUNE, 5 D PiERE, 32-12)/9, B
%3, HBNRCEA 3 UK.

SRS, X—SFREATAEM. AAM 1) FRIZOEHAH], THEESRE, FE4A
RA. BREARGT, WNEZAEIIGZH1EA, FIERBFFAEARK, F5RKRA T

ERAZBAREAGRRXAMELF, ZHhEeT, WREZ—RKFE A AR T A8

1% 245 4 il&i%%ﬁfriiﬂ’] AARE,

ﬁ%z%m,wﬁﬁrmm&¢m;mma m&ﬁm%ﬁ&wWMﬂmﬁFMﬁﬁﬁ.ﬂ
RIP R TERMN 48— 12 = 36 LU S, P AR PR vT LB i ol stk i AT 4 45 . BRIk 24
RS, RGP ERE R EE RV N AR, RAREET, PR 7T bk R
SERMI TS, MARKE LTS,

08. [##%1]

1) POk 3 i, SRR B &

wiaE | 1|3

| 1
W7 3

R |w =~
| e | = | -
| e | o= |
h | W | ] -
L7 B IR TS I R FE )

|l |w]=]|n
- i L) — w
2l |lw]=]|n

N lw|~]|~
lmluwm]|=|w

Bm | V|V

BRITIRECH 6, BRTTFN 6/12=50%.
2) YIRS 4 B, BROUHESLL T
wHEE | 1] 3]2

1]11]1
HE
2

B e | — | =
o |w | =]~
b | s | -] e

H#E

wh L] los — wh
th |k W | = | —
wh L Lot — e
wn (] (=] — (5]
h | b | s | e e
| b2 | = | L

b7 il S IR v

BROTIRECN 4, BRUTERN 4/12 =33%.

BB AE b ey dh st h 4 0f, EFEIMLFLRROEI T RAFAANATE, T AT
R TR EA 4, AT IR BT HA.

e S

09. [#%1]
1) FIFO 5ik: RSeib NWIGUMS N e e B e, DRy il e 01 4 RAESRTIRS, N8R 3 50
Wik i) 3 ST, AR ERE A28 1.















B4E
MHEE

[ZERAE]

(—) Xt
SR BEARE S SO T B MR S A (inode)
SRS SO A SR A

(=) B=:
HaM A S, WIRES: HIME0E, e fp s
(=) R4

X RGRI ARG (layout): FRGEAMF P RILH, XIF REENGF TS
SMF R ) B R BRI RS SR GEH# (mounting)
[E3487R]

AREANFEONRME, BN AR R RS, SR
TR E RS EEE RGNS WESRCTE. BRI, W E R, 3
LR, X RGR. RS RG RS XEMELEELEELEENNE.

4.1 XHRGER

FE2E SIARATI, 3 EELUR ()

1) 223 F?

2) BRSSO B R S KRN R K 2 (] R R AEAE S | 2K R ?

AVINEBAMR, BEEXDXFEREHMMIELER. E£F 008, T2l L
IR BN R, MBI RSENOBS . £ P, §eie & A2 2t ik
AMSHERRE. MWFEAROLRE, Ko A e, WA BN EE, ExXT
B REHN VO B8, HAEBEEAREAN. EFKd, BIERN AR EBE 5 KT,
XAorvrt. 3 EE R R XS B A A TRLER), A RIEE R ORI A R

4.1.1 XHHELXBER

LA (File) 72 AR BRI A EETH TN EAE BB G, SUFATDGRSOASOR . B A S
B £ RGBT, 3 AWl B2 A4 R AR AT B R BEAN S AC: TR R P #EAT 98N
fr b, MAH AR AL, KBE AR A Bl SO R SCEA, s AR AF
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X AT RE R R E, BV IR S — KA RN, BT SO 8CR 2 f 25 S0
. sesh, XFIRFFAAE RS (R, RGN XA b e Buh TiE. 7
S TR, B BnsSmER BAME SR B A, B SR TERE R E .

(2) &3|LH

X T AIE R A SO, BEAAREE i Kidsk, nEERYE Tl A 815 i KAl T
B KidFEM bl A, =ixL. SR, XTSRS, AR i Kidak, Z0
BEARAT i —1 ZKidak, DEREHRGCRMKRE L, #eimie P50 a8 7 0 i k.

Ai=iI:Li+l

AR A SO R BRI 4R, R EUR. s, "R —3k& 31k, AR
WWRERGIRPAEE DR IR, HPETROLRGIEHATRRKE, R R T
F, PEIEAS Bt R — A KID RAUBUT SO, B 4.4 FoR. IXAERUREN AR SRBUY ST AR
PR, T A ERICRR SIS IREAUR R, ATTANR T iRk 2 L

#3155 KiEm | fgtpu / Ry
0 1y, ] Ry
1 m, -
R,
1 m -—
Rl k I

K44 Rl LREA

FoCFR THRERERGIR, HEMORMER —NREII, FLEn 7 #ET 8.

(3) &5DRA A

FR G| WU SCAF RN SCAF RN 51 A A Ao ] B0 B3R 5B ST R 7 — & 51, %
P ARAT M SCAF e IFT A G R 7 T4, GRS — KRR TI R, AT R —
MEREN MR, HPEEZIER MR 7 M FZC ka5 .

W 4.5 Fros, ECHFR S AR LAREERI, 45K, CRE AN E T R4,
Al — AN E R A DUER, (ERAS HZ FE SRR 7 UAH T . RREALH S — ek 2k
B RFOEEM ARSI R, RO RGERBNHT] . RN, HAEREIIR, RZicxh
ERH, WRIGEZA P ERBFER, MERRHE IR,

it WAL 4 JUf faf
An Qi o An Qi
Bao Rong LY An Kang
Chen Lin
Bao Rong
3%
B

Bl45 Ry setbrErE
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H sk

index block

19

w5 2930 jl[j

49 #3580

(2) %%, rs X

BAR, MU RKMRSIARLH, PZAXERSREET—REI, HBRAEERT], HFE—
PNRGIREIRT . BoARSIRERS BNZERSIR, X, @RR T %47 2B
X, HEHEEMTHFEEEPPZHIAE, WE1007R. B, S BRI mRE SRRy, #
MR RS IR RS WRSFERE R, ARER=2. MNgE 5] E )7,

211 - 211 0
985 | o i
102
231 \\
\ 101
102
985
361
- 231
E#1l
361
362
it s o]l
T £ 1)

E4.10 —HESISE

fln, RS ANN AKB, RIS 4B, —ARIIRPATER 1024 NIRRT, HF
RMAES, WSRO 1024 1024 x 4KB = 4GB.

LRESNIPAE: BRI T X KBS AR . SR MU — AN, HATEE
BRGNS B T4 2, BV R B2 1/ SO R k. Bk R I,
B RGEP IR T2HESNAB R, HAFHARERGHERER.
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