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Bamaua 1, (20 roukn)
Bceku or npornecure P, Q u R n3mrb/ngaBa HOpeniia OT HHCTPYKIHNA:

process P process Q process R
p-1 q-1 r_1
p-2 q_2 r_2

[IpomecuTe P m Q ca enwHWYIHM, TPOIECHT R ce M3NBLIHIBA B MHOTO KOTTHS.

Ocurypere upes cemadopu CHHXpoHW3aIWs Ha P, Q u R Taka, de ja ce U3IIbJIHAT

€IHOBPEMEHHO CJICIHUTEC N3HMCKBAHMNA:

(a) Bemukm uacTpyknmu HA P w Q 11a e M3IBLIHAT NMPean WHCTPYKIWMA T'_1 Ha BCAKO

Konue Ha R.

(6) TIporecure P u Q ga ce m3mbaHAT eDUKACHO, T.€. Ja € BBH3MOKHO MaPAJIeTHOTO

UM HU3II'bJIHEHUE, 0e3 Ja ce U349aKBaT.

Bamaua 2, (20 roukn)

Enna or kimacuaeckure 33724 38 CHHXPOHUIAINS €€ HAPWIA ,3a71a4a 38 UNTATETUTE

u nucaremure’ (readers-writers problem).
(a — 7 Toukm) Onuimere ycj0BUETO HA 33/a9aTA.
(6 — 13 Toukn) Onuimere perrerne, U3MOT3BAMO ceMadOpH.



IIpumepHu pereHus

3anaya 1. peurenue 1 3a cUHXpOHW3AIMS W3MOI3BaMe ceMaopu m U 8, 1 OpoOsY cnt,
MHANAJIN3NPpaMe T TaKa!

semaphore m, s
m.init (1)
s.init (0)
int cnt=0

Jlobassime B koma Ha nporecute P, Q u R cCuHXpOHM3WpA WHCTPYKIIAN:

process P process Q process R
p-1 q_1 s.wait ()
p-2 q_2 s.signal()
m.wait () m.wait () r_1
cnt++ cnt++ r_2
if (cnt==2) if (cnt==2)

s.signal() s.signal()
m.signal() m.signal()

3anaya 1. peinenue 2 3a CUHXPOHU3AINS U3M0J3BaMe ceMadopu Sp U Sq, HHUIUAJIU-
3UpaMe ' TaKa

semaphore sp, sq
sp.init(0)
sq.init (0)

Jlobassime B koma Ha nporecute P, Q u R cuHXpoHM3Mpan MHCTPYKITAN:

process P process Q process R
p_1 q_1 sp.wait ()
p-2 q_2 sp.signal()
sp.signal() sq.signal() sq.wait ()

sq.signal()
r_1
r_2

3anaya 1. perenne 3 3a CHHXPOHU3ANNS U3M0/3BaMe ceMadOpu Sp U S¢, UHUIUAJIN-
3upame ' TaKa

semaphore sp, sq
sp.init (0)
sq.init(0)

Hobassime B koJia Ha mporiecute P, Q 1 R CMHXDOHU3UPAIIY WHCTPYKIIAN:

process P process Q process R
p_1 q-1 sq.wait ()
p-2 q-2 sq.signal()
sp.signal() sp.wait () r_1

sq.signal() r_2



