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

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

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

[1..

BAPUAHT Ne 1

3apaua 2. Hamepere
BpeMeBaTa CJI0KHOCT
Ha anmroputbMa ALG 2.

ALG 2 (A[1...n])

if n < 200
return

for i« 1 to n do
for < 1 to n do
print 1 x A[7]

p<«<n/ 2

for k < 1 to 64 do
ALG 2 (A[k...pl])
p < p t+ 1

3agaua 3. Hamepere
BpeMeBaTa CJI0)KHOCT
Ha anmroputhbMa ALG 3.

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

print A[n]

k <« 2

while k < n do
ALG 3(A[l..

k <~ k + 2

-k1)

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

AHAJHU3 HA AJJTOPUTMHU
MNPUMEPHO KOHTPOJIHO Ne 1 MO “IU3AHH U AHAJIU3 HA AJITOPUTMU”
3A CIIEHUAJTHOCT “KOMIIIOTBPHU HAYKWHW”, 2. KYPC, 2. IIOTOK
(CY, ®MH, JETEH CEMECTDBP HA 2019/2020 YU.T.)

3apauya 1. KakBo BpbiIa
anroputeMbT ALG 17
O06ocHOBeTE ce ¢ MHBapHaHTA.

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

S <« A[n]

for k <« 2 to n do
S <« s + A[k-1]

return s

BAPUAHT Ne 2

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

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

if n < 111
return

print A[n]

for i « 2 to n do

for j < i to n do
ALG 2(A[i1...3])

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

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

if n < 501
return

for i< 1 to n do
print A[1] + 201

p < n / 17

for k <« 1 to 17 do
ALG 3(A[k...p])
p < p t+1

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



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

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

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

S « 2 x A[1l]

for k < 2 to n do
S <« s + 2 x Alk]
S ¢« s - A[k-1]

return s - A[n]

BAPUAHT Ne 3

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

ALG 2(A[l...n])
if n > 304
i«1
J<«1
while i < n do
J«—3J + 1

print j x A[i]
if 3> n
J<« 1
i1 +1
ALG 2(A[1l...n/31)

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

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

print A[n]

for k < 1 to 4 do
ALG 3(A[l...n-11])
ALG 3(A[l...n-2])
ALG 3(A[2...n-1])
ALG 3(A[3...n])

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

AHAJHNU3 HA AJJTOPUTMHU
MMPUMEPHO KOHTPOJIHO Ne 1 IO “IU3AWMH U AHAJIM3 HA AJITOPUTMU”
3A CIIEHUAJTHOCT “KOMIIIOTBPHHU HAYKWHW”, 2. KYPC, 2. IIOTOK
(CY, ®MHU, JIETEH CEMECTDBP HA 2019/2020 Y4.T.)

3apauya 1. KakBo Bpbia
anroputbMbT ALG 17
ObocHOBETE cE C UHBApUAHTA.

ALG 1 (a: wusamo
HEOTPULATEIJIHO UMCJIO)
s «< O

while a > 0 do
S «< s + 5

a <« a -1
return s

BAPHUAHT Ne 4

3amaua 2. Hameperte
BpeMeBaTa CJI0XKHOCT
Ha anropurbMa ALG 2.

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

if n < 555
return
print A[n]
p < n -1
for k <~ 1 to n do

if A[k] > O

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

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

3agaua 3. Hamepere
BpEMEBATA CJI0KHOCT
Ha airoputbMa ALG 3.

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

if n < 190
return

for i< 1 to n do
for j< 1 to n do
print i x ]

p<«< n/ 3

for k < 1 to 81 do
ALG 3(A[k...p])
p < p +1

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



3amaua 1.

AnropureMbT ALG 1
BpbIIa Oposi HA CMEHUTE
Ha 3HALIUTE HA EJIEMEHTHTE.

ITox cMsiHa Ha 3HaK ce pa3boupa
ChCEACTBOTO HA MOJOKUTEITHO
Y OTPULIATEITHO YUCIIO.

Hneapuanma:

S = Opos Ha CMEHHTE Ha 3HAIN
BpoomMacuBa A[l...k-1].

PEHIEHUA

BAPHUAHT Ne 1

3amaua 2.

PexypeHTHO ypaBHEHHE:!
T(n) = 64T(n/2)+ O n?*).

Ot nbpBus ciydaii

Ha MacTbp-Teopemara
HaMHUpPaMe PEIIEHUETO:
T(n) = ©(n°).

3amaua 3.

PexypeHTHO ypaBHEHHUE:!
|(n-1)/2]
T(n) = ¢ + T(2k).
k=1

ToBa ypaBHEHHE € C MPOMEHJINBA
J'bJDKAHA HAa UCTOPUSTA.

Axo n e HeuetHo, T(n) = T(n + 1).
3aToBa HEKa /1 € YETHO.

Torapa 3amecTBame n CbCc n + 2
Y U3BaXKJaMe€ JIBETE YPABHEHHUS.
ITonyuaBa ce ypaBHEHUETO
T(n+2) = 2T(n).

C xapakTepuCTHYHO ypaBHEHHE
WK Ype3 pa3BUBaHE HAMHUpaMe

T(n) = @((ﬁ)").

3apaua 4. AmropureMbT ALG 2 ¢ mo-0up3 ot ALG 3. CpaBHABaHETO Ha CI0KHOCTUTE UM
Ce M3BBPIIBA HAW-JIECHO Ype3 JIOTaPUTMYBAHE.

3agaua 1.

AnropureMbT ALG 1
BpbILIa cOOpa HA eIEMEHTUTE
Ha JIaIeHUs YHUCIIOB MACHUB.

Hneapuanma:
k-2
s=2A[k-11+ ), Alml.
m=1

BAPUAHT Ne 3

3agaua 2.

PexypeHTHO ypaBHEHUE:!
T(n) = T(n/3)+On?).

Ot Tperus ciryyai

Ha MacTbp-TeopeMara
HaMUpaMe pPEIIeHUEeTo:
T(n) = O(n*).

3agaua 3.

PexypeHTHO ypaBHEHuE:
Tn) =4T(m-1)+12T(n-2)+O(1).

C xapakTepuCTHYHO ypaBHEHHE
HaMUpaMe pELICHUETO:

T(n) = ©(6").

3agaua 4. AnroputeMbT ALG 2 e no-0up3 or ALG 3. CpaBHABaHETO HA CI0KHOCTHTE UM
CE U3BBPIIBA HA-JIECHO YpPE3 JIOTaPUTMYyBaHE.



3amaua 1.

AnropureMbT ALG 1 Bpblla
cOopa OT BCUUKHU €JIEMEHTH
Ha J1aJICHUs YUCIIOB MACUB.

BAPHUAHT Ne 2

3amaua 2.

PexkypeHTHO ypaBHEHHE:!
n—1

T(n) =

Uneapuanma:

k-2
s=A[n] +Z A[m]
m=1

¢+ > (n-k)Tk).
k

=1

YpaBHEHHETO € C IPOMEHIINBA
I'bJDKMHA HAa UCTOPHSITA.
3amecTBamMe n c¢bc n+ 1

Y U3BaXK/1aMe€ JIBETEC YPaBHEHUS.
[TomydaBa ce ypaBHEHUETO

n
T+ 1)-T(n) = Y, T(k).
k=1
ITak 3amectBame n cbCc n + 1
Y U3BaXX/1aMe MOCJIEAHUTE JIBE
ypaBHeHus. [TomyyaBa ce
Tn+2) = 3T(n+1)- T(n).

C XapaKTepuCTUYHO YpaBHEHUE
HaMHUpPaMe PEIIEHUETO:

3+2ﬁ]" |

T(n) = © (

3amaua 3.

PexypeHTHO ypaBHEHHUE:!
T(n) = 17T(n/17)+ O (n).

Ot BTOpMSA ciyyait

Ha MacTbp-TeopemMara
HaMUpaMe pEIIeHUETO:
T(n) = ©(nlogn).

3apaua 4. AmropureMbT ALG 3 ¢ mo-0up3 ot ALG 2. CpaBHABaHETO Ha CJI0KHOCTUTE UM
Ce M3BBPIIBA HAW-JIECHO YpPe3 JIOTapUTMYBaHE.

3amaua 1.

AnropurbMbT ALG 1
Bpblla SA , KbIETO

A e HayayHaTa CTOMHOCT
Ha napameTsbpa a.

Hneapuanma:

s + 5a = bA.

BAPHUAHT Ne 4

3amaua 2.

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

PemaBame ro upe3 pa3BuBaHe:
T(n) = O (n!).

PexypeHTHOTO ypaBHEHHE
ChIbpKa MPOMEHIIUB KOe(PULIUEHT,
3aToBa HE MOXe J1a ObJie peIIeHo

C XapaKTEepUCTUYHO YpaBHECHHUE.

3amaua 3.

PexypenTHO ypaBHEHME:
T(n) = 81T(n/3)+On?).

Ot nbpBUs citydaii

Ha MacTbp-Teopemara
HaMUpaMe pEIIeHUETO:
T(n) = ©(n*).

3apaua 4. AmropureMbT ALG 3 ¢ mo-0up3 ot ALG 2. CpaBHABaHETO Ha CI0KHOCTUTE UM
Ce U3BBPIIBA HAll-IECHO Ype3 JIOTapUTMYyBaHE.



CXEMA 3A TOYKYBAHE

Bcesika 3agaua HocH 110 5 TOYKH, a IAJIOTO KOHTPOJIHO — Hal-MHOTO 20 TOUKH.

3agaua 1. JlaBa ce mo eaHa TOYKa 3a BCSAKA OT CJICAHUTE CTHIIKH:

— ¢opMynupaHe Ha BSIpPHA U U3M0JI3BaeMa HHBAPUAHTA;

— JI0Ka3aTeJICTBO Ha 0azara Ha MHBApUAHTATA,

— WHAYKTHBHA CTHIKA (MOAIPHKKA HA MHBAPUAHTATA);

— JI0Ka3aTeJICTBO, Y€ AITOPUTHbMBT 1€ 3aBbPIIIH;

— U3BOJ 3a BbpHAaTaTa CTOMHOCT.

Axko He e popMynupaHa BIpHA ¥ U3M0JI3BaeMa HHBAPHAHTA, HE c€ JaBaT TOYKH 110 Ta3u 3ajaja.

3agaua 2 u 3agauya 3. [lerre TOUKHM ce pa3mpeAensar Mo ClAeIHUS HAUHH:

— 3a ChCTaBsIHE HAa PEKYPEHTHO ypaBHEHUE: 2 TOUYKH;

— 3a pellaBaHe Ha PEKYPEHTHOTO YpaBHEHHE: 3 TOUKH.

AKO ypaBHEHHUETO € TPEIIHO ChCTABEHO, HE CE 1aBaT TOYKU, HE3aBUCHUMO JAJIA U KaK € PEIIeHO.

3agauya 4. AKO aCUMNTOTHYHOTO CPAaBHEHME CE€ IPAaBU UPE3 IPAHUILIH,
ce aAaBaT 4 TOYKM 32 MPECMATAHE Ha FPAHMIIATA U 1 TOYKa 3a OTTOBOPA.
AKO aCUMOTOTUYHOTO CPAaBHEHHE CE€ U3BBPILBA UPE3 JIOTAPUTMYBAHE,
ce JaBaT 2 TOYKH 3a JJOTapUTMYBAHETO, 2 TOYKH 3a rpaHuIiaTa U 1 ToUka 3a OTrOBOpA.

Te3u nmpaBuia ce nmpuiiarart, ako € H30paH Hall-pallMOHATHIST HAYMH 32 pellaBaHe Ha 3aavara.
B npotuBeH cinyyait ce oTHeMa 1 Touka.

Tbii KaTO OTTOBOPHT MOKE Aa OBJIe MPEIIOIIOKEH C TTOMOIITA HA ACHMIITOTUYHUS PEl,
TO IIPU TPELIEH OTTOBOP HE CE 1aBaT HUKAKBU TOYKH 3a APYTUTE €TAH OT PEIICHHUETO.

AKO OTTOBOPBT € BEpEH, HO HEJIOCTaThUHO 0OOCHOBAH, HE CE€ J1aBaT TOUKH 3a OTTOBODA,
a caMmo 3a MPEO0JICHUTE eTau OT 0OOCHOBKATA.

Touku mo 3amauva 4 ce maBaT camMoO ako ca MPABWJIHO IMPECMETHATH BPEMEBUTE CIIOKHOCTHU
Ha anmroputmure ALG 2 m ALG 3. 3a cpaBHABaHE Ha €1HA WIIU JBE IIOTPEIIHH CIIOKHOCTH
HE ce JaBaT TOYKH.



