AHAJINU3 HA AJITOPUTMH
MMPUMEPHO KOHTPOJIHO Ne 1 IO “IU3AWMH U AHAJIM3 HA AJITOPUTMU”
3A CIIEHUAJTHOCT “KOMIIIOTBPHU HAYKWHW”, 2. KYPC, 1. II0TOK
(CY, ®MH, JIETEH CEMECTDBP HA 2019/2020 YU.T.)

3apaua 1. KakBo Bpbia
anroputbMbT ALG 17
OO6ocHoOBeTE ce C UHBAapUAHTA.

ALG 1(A[l...n])
s «< 0
for k <« 1 to n do
if A[k] < O
s <« s - Alk]
return s

BAPUAHT Ne 1

3agaua 2. Hawmepere
BpEeMeBaTa CJI0XKHOCT
Ha anropurbMa ALG 2.

ALG 2 (A[l...n])

if n < 158
return

for 1« 1 to n do

for j«< 1 to n do
print A[i] + j

p <« n/ 3

for k < 1 to 9 do
ALG 2 (A[k...pl])
p < p t+ 1

3agaua 3. Hamepere
BpeMeBara CJI0KHOCT
Ha ajropurbMa ALG 3.

ALG 3(A[l...n])

if n < 65
return

for i< 1 to n do
print A[1] + 77

p < n -1

for k < 1 to 2 do
ALG 3(A[k...p])
p < p +1

3apaua 4. CpasHeTe 10 BpeMeBa CIOXKHOCT anroputMute ALG 2 m ALG 3.

AHAJINU3 HA AJITOPUTMH
MNPUMEPHO KOHTPOJIHO Ne 1 MO “IU3AHH U AHAJIM3 HA AJITOPUTMU”
3A CIIEHUAJTHOCT “KOMIIIOTBPHU HAYKWHW”, 2. KYPC, 1. II0TOK
(CY, ®MH, JIETEH CEMECTDBP HA 2019/2020 Y4.T.)

3agaua 1. KakBo BpbIna
anroputbMbT ALG 17
O0ocHOBeTE ce C UHBAapUAHTA.

ALG 1(A[1...n])

s «< 0

for k < 1 to n do
if A[k] > O

S <« s + 3
return s

BAPUAHT Ne 2

3amaua 2. Hameperte
BpEMeEBaTa CJI0KHOCT
Ha anmropurbMa ALG 2.

ALG 2(A[l...n])
if n < 54

return
for i« 1 to n do

for j <« i to n do
print A[]J] - 1
ALG 2(A[2...n])

3agaua 3. Hamepere
BpEMEBATA CII0KHOCT
Ha ajropurbMa ALG 3.

ALG 3(A[l...n])

if n < 384
return

for i <1 to n do
print A[1] + 4

p < n / 100

for k < 1 to 10 do
ALG 3(A[k...p])
p < p+1

3apaua 4. CpasHeTe 1O BpeMeBa CIOKHOCT anroputMute ALG 2 m ALG 3.



AHAJINU3 HA AJITOPUTMH
MMPUMEPHO KOHTPOJIHO Ne 1 IO “IWU3AWMH U AHAJIM3 HA AJITOPUTMU”
3A CIIEHUAJTHOCT “KOMIIIOTBPHU HAYKWHW”, 2. KYPC, 1. II0TOK
(CY, ®MH, JIETEH CEMECTDBP HA 2019/2020 YU.T.)

3apauya 1. KakBo BpblIa
anroputbMbT ALG 17
O0ocHOBETE CE C MHBApUAHTA.

ALG 1(A[1...n])
s «< 0
for k <« 2 to n do
if A[k] > A[k-1]
S < s + 1
return s

BAPUAHT Ne 3

3apauya 2. Hawmepere
BpeMeBaTa CJI0KHOCT
Ha anroputbMa ALG 2.

ALG 2(A[l...n])

if n < 300
return

for i « 1 to n do
for j«< 1 to n do
print i x A[]]

p <« n /7

for k <~ 1 to 7 do
ALG 2 (Alk...pl])
p < p t+1

3agauya 3. Hamepere
BpEMEBATa CIOKHOCT
Ha anmroputhbMa ALG 3.

ALG 3(A[l...n])
if n < 25

return

for i <1 to n do

print A
ALG 3(A[1l..
ALG 3(A[2..

i]

.-

.N-
ALG 3(A[l...n-

+ i
11)
1])
21)

3apaua 4. CpasHere 110 BpeMeBa CIOXKHOCT anroputMure ALG 2 u ALG 3.

AHAJNU3 HA AJJTOPUTMHU
MPUMEPHO KOHTPOJIHO Ne 1 IO “IU3AHH W AHAJIU3 HA AJITOPUTMHA”
3A CIIEHUMAJIHOCT “KOMIIIOTBPHU HAYKW”, 2. KYPC, 1. I1I0TOK
(CY, ®MH, JIETEH CEMECTDBP HA 2019/2020 YU.T.)

3agaya 1. KakBo mpasu
anroputbMbT ALG 17
O6ocHOBeTE ce ¢ MHBapHaHTA.

ALG 1(A[l...n])
for k < 1 to n do
Alk] « -A[k]

BAPUAHT Ne 4

3apaua 2. Hamepere
BpEMEBaTa CI0XKHOCT
Ha anropurbMa ALG 2.

ALG 2(A[l...n])

if n < 46
return

for i < 1 to n do
s <« 1
p < 1

while p < n do
S ¢« s + 1
P ¢ s X s
print A[p - s]
ALG 2(A[l...n-1])

3agaua 3. Hamepere
BpeMeBaTa CII0KHOCT
Ha anropurbMa ALG 3.

ALG 3(A[l...n])

if n < 678
return
for i< 1 to n do
print A[1] + 71
p < n / 10
for k <« 1 to 100 do
ALG 3(A[k...p])
p < pt+1

3apaua 4. CpasHeTe 1O BpeMeBa CIOKHOCT anroputMute ALG 2 m ALG 3.



3agaua 1.

AnroputbMbT ALG 1
BpbIIa cOopa OT aOCOJIOTHHUTE
CTOMHOCTH Ha OTPHUIIATCITHUTE
quclia B AaJICHUS] MacHB.

HUneapuanma:

CroiiHOCTTa Ha s e cOOpbhT
OT a0COJIIOTHUTE CTOMHOCTHU
Ha OTPUIATCITHUTE YUCIIA
BonomMacuBa A[l...k-1].

PEHIEHUA
BAPHUAHT Ne 1

3agaua 2.

PexypeHTHO ypaBHEHHE:
T(n) = 9T(n/3)+ O (n?).

Ot BTOpHSA Ccitydaid

Ha MacTbp-TeopeMara
HaMMpaMe pPelIeHUETO:
T(n) = ©(n’ log n).

3agaua 3.

PexypeHTHO ypaBHEHME:!
T(n) = 2T(n—1)+ O (n).

C xapaKkTepuCTHUUHO ypaBHEHHE
HaMUpaMe peIIeHUETO:

T(n) = ©2").

3apgaua 4. AnropursMbT ALG 2 e mo-6ep3 or ALG 3. CpaBHSBaHETO Ha CI0XHOCTUTE UM
Ce M3BBPILBA HAW-JIECHO Ype3 JIOrapuTMyBaHe.

3agaua 1.

AunroputbMbT ALG 1
BpBIIA YTPOCHHS OpOit

Ha TIOJIOKUTEITHUTE YHCIIa
B JIa/ICHUS] MacCHB.

Uneapuanma:

CroliHOCTTa Ha S e paBHa
Ha yTpoeHus Opoit

Ha MOJIOKUTEITHUTE YHcia
BonomMacuBa A[l...k-1].

BAPUAHT Ne 2

3agaua 2.

PexypeHTHO ypaBHEHHE:
T(n) = T(n—1)+O(n?).

C xapakTepuCTUYHO ypaBHEHUE
WIN C TIOMOIIITA Ha pa3BUBaHE
HaMHUpPaMe PEIICHUETO:

T(n) = ©(n°).

3agaua 3.

PexypeHTHO ypaBHEHME:
T(n) = 10T(n/100) + O (n).

Ot Tperus cimyyait
Ha MacTbp-TeopemMara
HaMHUpaMe pELICHUETO:

T(n) = O(n).

3apaua 4. AmropureMbT ALG 3 € mo-06p3 ot ALG 2. CloXKHOCTUTE MM C€ CPaBHSBAT,
KaTo ce MPECMETHE TPAHUIATa Ha TAXHOTO YacTHO. JlorapuTMyBaHETO HE € MPUIIOKUMO TYK.

3amaua 1.

AnropurbMbT ALG 1
BpblIa Oposi Ha elIeMEHTHTE,
KOHTO Ca MO-TOJIEMHU

OT IPEAXOIHUS €JIEMEHT.

Hneapuanma:

S = Opost Ha eIeMEeHTUTE
BnooaMacuBa A[2...k-1],
KOMTO Ca IO-TOJIEMU

oT Hpe,[[XOI[HI/IH CJICMCHT.

BAPUAHT Ne 3
3amaua 2.

PexypeHTHO ypaBHeHuE:
T(n) = 7T(n/7)+On?).

Ot TpeTus ciyyaii
Ha MacTbp-Teopemara
HaMHUpPaMe PEIICHUETO:

T(n) = ©(n?).

3amaua 3.

PexypeHTHO ypaBHEHUE:
T(n) =T(n—-1)+2T(n-2)+O(n).

C xapaKTepuUCTUYHO ypaBHEHHE
HaMHpaMe pPEeLICHUETO:

T(n) = ©2").

3apgaua 4. AnropursMbT ALG 2 e mo-06ep3 or ALG 3. CpaBHSABAaHETO HA CI0XHOCTUTE UM
Ce M3BBPILBA HAW-JIECHO Ype3 JIOrapuTMyBaHe.



3amaua 1.

AnropureMbsT ALG 1
CMEH$ 3HaIlUTE Ha yuciaTa

BrameHuss MacuB A[1l...n]J.

Hneapuanma:

AnropureMbT ALG 1
€ CMEHWJI 3HAIIUTE Ha yKciaTa
ponomMacuBa A[1l...k-1]7.

BAPUAHT Ne 4

3amaua 2.

PexkypeHTHO ypaBHEHHE:!
T(n) = Tn—1)+0®®>"?).

C nomorra Ha pa3BUBaHE

HaMHUpaMe PeleHUETO:
5/2

T(n) = O(n>"").

Tyk He MOXKe J1a ce U3I0a3Ba
XapaKTEepUCTUYHO YPaBHEHHUE,

3amaua 3.

PexypeHTHO ypaBHEHHUE:!
T(n) = 100T(n/10) + O (n).

Ot nbpBUs citydaii

Ha MacTbp-TeopemMara
HaMUpaMe pEIIeHUETO:
T(n) = O(n?).

TBU KaTO CBOOOIHUSAT YICH
€ OT IpoOHa CTEIeH.

3apaua 4. AmropureMbT ALG 3 € mo-06p3 ot ALG 2. ClOXHOCTUTE MM CE€ CPAaBHSBAT,
KaTo ce IMPECMETHE IPaHUIaTa Ha TAXHOTO YacTHO. JlorapuTMyBaHETO HE € MPUIIOKUMO TYK.

CXEMA 3A TOYKYBAHE

Bcesika 3amada Hocu 10 5 TOUKH, a LSIIOTO KOHTPOJIHO — Hal-MHOTO 20 TOYKH.

3agaya 1. /laBa ce 1o eqHa TOYKA 3@ BCAKA OT CIEAHUTE CTHIIKH:

— ¢opmynrpaHe Ha BIpHA M U3II0JI3BacMa MHBAPHAHTA,;

— JI0Ka3aTeJICTBO Ha 0azaTa Ha MHBapUAHTATa;

— HHAYKTHBHA CThIKA (MOJApHKKA HA HHBApUAHTATA);

— JI0Ka3aTeJICTBO, Y€ AJITOPUTHMBT 111€ 3aBbPLIH;

— W3BOJ 3a BbBpHATaTa CTOMHOCT.

AKo He e popMynHpaHa BIpHA U M3M0JI3BaéMa HHBapUaHTa, He ce JIaBaT TOUKHU IO Ta3M 3a/1aya.

3agaua 2 m 3aagaya 3. Ilerre TOUKM ce pa3npenesisT Mo CICIHUS HAYUH:

— 3a ChCTaBsIHE HAa PEKYPEHTHO ypaBHEHUE: 2 TOUKH;

— 3a pelraBaHe Ha peKYPEHTHOTO ypaBHEHHUE: 3 TOUKH.

AKO ypaBHEHHETO € TPEIIHO ChCTABEHO, HE CE JaBaT TOYKM, HE3aBUCHUMO JAJIA U KaK € PEIIEHO.

3agaya 4. AK0 aCUMNTOTMYHOTO CPaBHEHHUE C€ MPABU Upe3 IPAHULIH,
ce JaBaT 4 TOYKM 3a MPEeCMATAHE Ha TPaHMIaTa U 1 Touka 3a OTTOBOPA.
AKO aCHMOTOTHYHOTO CPaBHEHUE CE M3BBPIIBA UPE3 JIOTapUTMYBaHe,
ce J1aBat 2 TOYKH 3a JJOTapUTMYBaHETO, 2 TOUKH 3a 'paHMIlaTa U 1 Touka 3a OTroBOpa.

Te3u mpaBuia ce npuarar, ako € u30paH Hall-pallMOHATHUST HAUWH 3a pelllaBaHe Ha 3aja4ara.
B nportusen ciyyaii ce orHeMa 1 Touka.

Twit KaTO OTrOBOPBT MOKE J1a ObI€ MPEMNOI0KEH C TOMOIITA HA aCUMIITOTUYHUS PE,
TO MU TPEIIEH OTTOBOP HE C€ AaBaT HUKAKBU TOUYKHU 33 JPYTUTE €Talu OT PELUICHUETO.

AKO OTrOBOPBT € BEpEH, HO HEJIOCTaThuHO 00OCHOBAH, HE C€ 1aBaT TOYKH 32 OTTOBODA,
a caMo 3a MPEOJIOJICHUTE eTary 0T 00OCHOBKATA.

Touku mo 3amava 4 ce naBaT caMO akO ca MPABUJIHO MPECMETHATH BPEMEBUTE CIIOXKHOCTH
Ha anropurmure ALG 2 m ALG 3. 3a cpaBHABaHE HA €HA WM JBE IIOTPEIIHM CII0KHOCTH
HE C€ J1aBaT TOYKHU.



