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H
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a. ZNikL.

b. fr-I%F.

c. fIRFH.

d. ibAEES.

4. BN RIS ok vl B i SR A 5 R wait F0 signal #5412
(fi fiihig).

5. PRI BT S LIRS B S L], &SR T R Y &
nj?

a. {EHEAYGE LA, R LB T HE .

b. dRME S REYLEISE S0 T FU VU " 25 R AL EE T S5 1, A BR & 1, LEAUE R
PY 4 ).

6. (e F — e i 8, W R T signal(full)=X signal(empty), H T4 REH
fil w2

A —IH R R @R AR

var mutex,empty,full: semaphore:=1,n,0;
buffer: array[0,...,n-1] of item;

in,out: integer:=0,0;

begin

parbegin



producer: begin

repeat

produce an item in nexip;

wait(empty);
wait(mutex);
buffer(in):=nextp;
in:=(in+1) mod n;
signal(mutex);

‘.H; kkkkkhkkrkREhhhdh *!f

signal(full);

[o rrbba e aas 4]
until false;

end

consumer: begin
repeat

wait(full);
wait(mutex);
nextc:=buffer(out);
out:=(out+1) mod n;
signal(mutex);

J" BEERA AR AR RALS w"r

signal(empty);
’(t khkAkkhhkerrhhdd *1"
consume the item in nextc;

until false;



end
parend
end

AL, AR T DAASIT St A R pt i B G SRR b, S A A, K
Bl aL.

T 2 R wait (R 4 0 PR PP AR BT S, TErkvh i,
R,

%4,

7. (AR — B E R, S A wait SN wait(full) BT wait(mutex) B {6 {7
B o ¥ signal(mutex) 5 signal(full) B 4547 & 25 Fr &t fi]?

var mutex,empty,full: semaphore:=1,n,0;
buffer: arrayl0,...,n-1] of item;

in,out: integer:=0,0;

begin

parbegin

producer: begin

repeat

produce an item in nextp;

wait(empty);
wait(mutex);
buffer(in):=nextp;
in:=(in+1) mod n;
Jr wRR
signal(full);

signal(mutex);

’{t dekdkhddh ok t,‘f



until false;

end

consumer: begin
repeat

JERT e
wait(mutex);
wait(full);

Jo eerbk a4
nextc:=buffer(out);
out:=(out+1) mod n;
signal(mutex);
signal(empty);
consume the item in nextc;
until false;

end

parend

end

a. wait(full) I wait(mutex) FL4 {757 7, 2R mutex 703X )L 2 e ko, 0756
wait(mutex), 1] mutex

BUALA O, fify full tal O, WA= P e AR BEROIEAT 6 0, Tl 27 ik
PR R4 A it

mutex A O M AT45Es, 4l full 52 h 0, IXEE IR T SESI.
b. i signal(mutex) 5 signal(full) & #5475 7, MIZH FoRUENIZ AL —FEF).

8. WATAHRMG AR VH LB W, HW=1 1], &K W=0 1, &BiciTIT.
W TSR RRBUEGE, A e ESE k.

T 7
unlock(W):
W=0;

KA

lock(W);



if(W==1) do no_op;

W=1;

FIH PR BUs R S B Fr
var W: semaphore:=0;
begin

parbegin

process :

begin

repeat

lock(W);

critical section
unlock(W);

remainder section

until false;

end

parend

9. BT Il A= — IH 2 & RS A R
producer:

begin

repeat

producer an item in nextp;

wait(mutex);

wait(full); /* 124 wait(empty), il HAL W % £E wait(mutex) 1 i il */
buffer(in):=nextp;

I b ECAL I bRV TR : ini=(in+1) mod n; */

signal(mutex);

/* signal(full); */



until false;

end

consumer:

begin

repeat

wait(mutex);

wait(empty); /* 1WA wait(full), ifif Bift W i 7E wait(mutex) (1 #i i */
nextc:=buffer(out);

out:=out+1; /* FHEMIF, NCH: out:=(out+1) mod n; */
signal(mutex);

/* signal(empty); */

consumer item in nextc;

until false;

end

10 WA HERBE SRS H—P AL IS <7 K & 7l 1 Jk.
BEHIGATR 1 PR 7 B el | B T 5R(1=1,2,3,4,...,.2n), o n O AR
send(l):

Begin

if | mod 2==1 then

{

P(ell)):

P(c[l-1 mod 5));

Eat;

V(c[I-1 mod 5]);

Vie[l]);

}

else

{
P(c[l-1 mod 5]);



P(cll));

Eat;

V(c[l]):

V(c[I-1 mod 5]);
}

End

11 EMFEEFREHOBAEREAS, EICRENEIE—BE WX HFAEF X
FRGE PR H Bl

BEAT VH LA R RIS O AL S B P L S B e 1 [R) A0 .
int mutex=1;
int empty=n;
int full=0;

int in=0;

int out=0;
main()

{

cobegin
send();
obtain();
coend

}

send()

{

while(1)

{

collect data in nextp;



wait(empty);
wait(mutex);
buffer(in)=nextp;
in=(in+1) mod n;
signal(mutex);
signal(full);

}

Y/send

obtain()

{

while(1)

{

wait(full);
wait(mutex);
nextc:=buffer(out);
out:=(out+1) mod n;
signal(mutex);
signal(empty);
culculate the data in nextc;
Y/while

}//obtain

12 P 5 B R i LR AL ? AT A SN R AR R?

R =8 A R T R I B AR R U] 0 i B &5 b AT B (G — A
Xt AT E R

lla R YIGATIGE . (151 W P8O)

R A wait 5435 5, RS RNIREG 20, ATRHEN, JIATRZE.
13 Lo ) LA Al b 2 77 — T ol ) P

(. P82)



14 112/ AND fi 5 PRI AND £ 55 5 2= — 8 90 W AR .

AREPIFAT I R FEBIN A, 76 wait 820 5I N AND 0, AR AR Ky 0t 7
(EHEAN BT LR T

WEIPAIG AR, —RMEefrieaifE, M —IRIERE.
RO 7 — A ) R A

var mutex,empty,full: semaphore:=1,n,0;

buffer: array(0,...,n-1] of item;

in,out: integer:=0,0;

begin

parbegin

producer: begin

repeat

produce an item in nextp;

wait(empty);
wait(s1,52,83,...,sn); //s1,82,....sn K FT 27 # HEFEER empty ShH 41040+
wait(mutex);
buffer(in):=nextp;
in:=(in+1) mod n;
signal(mutex);
signal(full);
signal(s1,s2,83,....sn);
until false;

end

consumer: begin

repeat



wait(full);

wait(k1,k2,k3,....kn); //k1,k2,....kn H AT it 2 # aEFRER full A 30410 44
wait(mutex);

nextc:=buffer(out);

out:=(out+1) mod n;

signal(mutex);

signal(empty);

signal(k1,k2 k3,...,kn);

consume the item in nexic;

until false;

end

parend

end

15 R AEIEPLIAIE T, A ) 7 W0 JU ARt 5 7y 32

a. HEFHEERFERF I,

b. &R ARG E 5

c. i@ EAR.

16 LA ) IR ZLE A5 T R s gl {5 T .

P RRGGE (F T RS ERA G, RARBCER, @EHPAZEY, B

A1 10 B3

HFFF RS T Z0BE T AN AT sRFMI LERps, H P o R AR ER SRR

Pt —4LE TR 2

U

fe R AR R (K s

17 71 BABA S (5 AL A5 W6 JL 7y i DH BE?
HS
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