HAIIMOHAJIHA OJIUMIIMAJJIA 1O UHOOPMATUKA
O0muHCKH KpbI, sinyapu 2021 r.
I'pyna B, 9-10 kaac

3anauya Bl. YpaBHeHnue

JlaneHu ca M[eIWTe IMOJOKUTCIHU Yuciaa @, b u C, u 1sutoro umciao P. Hamurmere
nporpama equation, KosTo HaMHpa JBE IEJIH YUCIa X U Y, 33 KOUTO € U3IbJIHCHO, ue & - X + b -y
= C 4 OCBEH TOBa, CTOMHOCTTA Ha X Jia € paBHa Ha P, a aKO HsAMa TaKaBa, TOraBa X Jia € Bb3MOKHO
Ha#-0JIM3KO 10 JaJEHOTO ISUI0 YKCIIO P, T.€ abcoromuama cmounocm |X — p| da e naii-manka.
Korato mMa moBeue OT eaHa TakaBa CTOMHOCT 3a X, IporpamaTra TpsOBa Ja HW3BEIe Haii-
rojasMara.

Bxoa. Bamara nporpama tpsi6Ba aa npouere ot crangaptHus Bxox Opos N Ha TectoBete. Beeku
TECT € 3aJaJCH Ha OTJACJIEH Pel C YCTUPU IENU Yucia a, b, C U P, KOUTO ca pa3[elicHH C
HMHTEpPBAJH.

M3xoa. Bamara nmporpama TpsiOBa Ja u3Bee Ha OTACIHU PEIOBE B CTAHIAPTHUS U3XOJI, CIIOPE
MOCJIEIOBATETHOCTTA Ha TECTOBETE OT BXOJ]a, IO JBE LW YHUCIIA, Pa3elieHd ¢ TOYHO CIHH
WHTEpBAJl: ThpCEHATa CTOMHOCT Ha X W ChOTBETHATa cTOMHOCT Ha Y. Koraro He chliecTByBa
JBOMKA X U Y, YAOBIIETBOPSIBAIlM YCIOBUETO Ha 3ajavara, Bamrara nmporpama TpsiOBa 1a u3Beze
JIBE HYJIU, pa3JIeJIeHH C €IMH UHTEPBAJ.

Orpanuvenusi: 0 <N <100; O<ab,c< 10% —10°< p < 10°.
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3anaua B2. Marpuuu

Heka A e marpuna ¢ pa3smepHoct m X k (M pema u K xononu), a B e marpuna c
pasmepHocT k X p (K pema u p xononu). Enementure Ha A me o3HauaBame C &jj, KbJETO | €
HoMepsT Ha peaa (I <i <m), a ] e HomepbT Ha KosoHata (I <j < k). CbOTBETHO CIIEMCHTUTE Ha
B me o3nauaBame c bjj. 3abenexere, ye OposT Ha KoJOHHTE HA A € paBeH Ha Oposi Ha peoBeTe
Ha B. [Ipennonarame, ye eneMeHTHTE U Ha JIBETE MATPUIIM Ca PCATHH YHCIA.

3a TakuBa JIB€ MATPHIM ce JIePHUHHUpA ONepalusira MPOU3BElICHHE, KaTO PE3yJITaThT €
matpuna C = A x B¢ M peza u P KOJIOHH, B KOSTO Cjj = @j1*Dyj + aigxbgj + ... ai*byj (I <i<m,
1 <j <p). 3a ©3UUCISIBAaHETO Ha BCEKH eeMeHT Ha Marpuiata C ce u3BbpIIBaT K yMHOKEHHS Ha
pCaHU YMCIia, KOSTO 3HA4YM, Y€ 3a MOoJy4yaBaHeTo Ha Ipuiata Marpuia C e ce uzBbpiiatr m*p*k
YMHOXXEHUS Ha PEaTHH YHCTIA.

Ako ca Hanmune Tpu Matpuri A, B u C ¢ pasmepHoctu m X k, k X p u p X g, TO JIECHO ce
BmkIa, ue (A X B) x C = A x (B x C), koeTo HH MMO3BOJIBA J1a AePUHUPAME MMPOU3BEIACHUETO
A x B x C, koero 1ie 6b/1e MaTpHIla ¢ pa3MEepPHOCT m X ¢, KaTo pe3yaTaThT HE 3aBUCH OT TOBa
Jlaly PBO 1ie yMHOKUM A 1o B u cien ToBa monydeHnata Matpuna me yMHOXHM 1o C wim
mepBO me yMHOXHM B mo C u cien toBa A mie YMHOXHM IO TOJlydeHaTa maTpuina. Tosa
CBOWCTBO HAa YMHOKCHHUETO Ha MaTPUIM C€ HApU4a aCOLUATHBHOCT.

[To To31 HauMH MOXXeM Aa neduHUpaMe NMPOHU3BEICHHE Ha MPOU3BOJICH OpOil MaTpUIH
My x Mo x....... XM, ¢ pasmepnoctu Ry X Ry, R; X Ry, Ry X Rs...... , Rn-1 X R, KaTO CBOMCTBOTO
ACOIIMATUBHOCT HU TapaHTHpa, Y€ PE3yNTaThT Ie ObJe €IWH U ChII, HE3aBUCUMO B KaKbB PEll
U3BbpIIBAME YMHOKEHUETO.

PesynrarsT me ObAe €AUH U ChIN, HO OpPOAT HAa YMHOXEHHUSATA HA PEATHHUTE YHCTa 3a
MOJIy4aBaHETO Ha TO3W PE3yJiTaT MOXKE CHIIECTBEHO Ja ce pa3iuuana. J[a pasriegame ciemaHUs
puMep:

TpsioBa na ce Hamepu npousseaeHneTo M1 x My x M3 x My, kpaero matpuiiute M1, My,
M3z u My ca crotBeTHO ¢ pasmepnoctu 10 x 20, 20 x 50, 50 x 1 u 1 x 100. Ako nmpecmsarame
MIPU3BEICHUETO B Peia, OMpPeIesieH 0T CKoOU, 1o cieaaus HauuH My x (Mz X (M3 x My)), To 111e
TIOJTYYHM CIIETHHS OpOil YMHOKEHHS Ha PeaTHy YKcia:

50*%1*100 = 5000 - ot (M3x My) + (mosryuaBa ce matpuia ¢ pazmepaoct 50 x 100)
20*50*100 = 100000 — ot M, x (M3x M,) + (monyuaBa ce matpuia ¢ pazmeproct 20 x 100)
10*20*100 = 20000 — ot M; x (M2 x (M3x My)) (momyuasa ce marpuna 10 x 100)

IIpu Ta3zu nocnenoBaTENHOCT HA YMHOXKaBaHE HAa MaTpuuuTe ca Hy:xHU 125 000 ymHOKeHus Ha
peannu yucna. Heka na W3BbpIIUM yMHOXEHHETO B Apyr pea: (Mg X (Mz x M3)) X My. bpost
YMHO)KEHUS Ha PEaTHH YHCIIa 3a TOJydaBaHe Ha CBHINUS Pe3yITaT mie Obe:

20*50*1 = 1000 — ot (M, x M3) + (mosryuaBa ce maTpuIia ¢ pasmeproct 20 x 1)
10*20*1 = 200 — ot (M1 x (M7 x M3)) + (mosryuaBa ce maTpuIia ¢ pasmeproct 10 x 1)
10*1*100 = 1000 — ot (M1 x (M2 x M3)) x My (mony4aBa ce MaTpuiia ¢ pasmepHoct 10 x 100).
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[Ipu Ta3u mocnegoBaTETHOCT Ha YMHOXaBaHE Ha MarpuuuTe ca Hy:XHU 2200 yMHOXXEHUS Ha
pealiHu YKciia — pa3jiuKaTa € 4YyBCTBUTEIHA, HAIu?

Hamumiere mporpama Matrices, KosATo HaMupa MHHUMAIHHS OpOH YMHOXXEHHS Ha
pealiHu 4Yucia, KOUTO ca HeoOXoauMu, 3a Ja Ob/ie HaMepeHO MPOM3BEICHUETO Ha N MaTpULU

Bxoa. Ot mbpBHsI peJl Ha CTAHJAPTHUS BXOJ C€ BHBEKA IISUI0 TIOJIOKUTEIHO YHCIo N — Opoit Ha
Marpunure. OT BTOpUs pea ce BbBexaAar N+1 menu monoxutennu uucia Ry, Ry, Ra ... ,Rn,
pa3JelieHn ¢ MHTEPBAJIM, KOUTO 33JIaBaT Pa3MEPHOCTHTE Ha MATPHUIUTE.

Msxon. Ha enun pen Ha CTaHAApTHHUS H3XO0J M3BEAETE CaMO €JHO 4YUCIO — HaMEpeHUs
MUHUMAaJIeH Opoil YMHOXKEHUSI Ha PeajHU 4Yuclla, HEOOXOAUMHU 32 HAMUPAHETO IIPOU3BEIEHUETO
Ha MaTpULIUTE.

Orpannyenusi: 2 <n <100;
1< Ro,Ri,Rs...... LR <1000
IIpumep (choTBETCTBA HA IpUMeEpPA, pasriie/iaH B YCIOBUETO)
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3agaua B3. xor(

JIrobumara onepanus Ha JleHU € MOOMTOBO usktousawuyo unu (e s

alb| a”b
o3HauyaBame ¢ ). JIOTH4eCKOTO usKItOU6awOomo uay UMa ciaeaHaTa HCTHHHA 010 0
Tabnuma: 01 1

10 1

1)1 0

CBOTBETHO OOUTOBOTO UZKIIOUEAL{O UL TIPUIIOKEHO HA JIBE YKMCIIA CE IIPECMATa KaTo Ce
NPHUJIOKH JIOTUYECKOTO USKIIOY6AWO UMY HA CHOTBETCTBALIMTE OMTOBE Ha JIBETE YMCIIA.
Hanpumep ako X =5 =101 ny = 11=1011y), To:

X=5= 0101
y=11= 1011
XMy =14 = 1110

Jenu pasmonara ¢ MacuB @ oT N HEOTpHIATENHM IIEJIM YKCIIa W 3al0YBa Jia Mpuiiara
arobuMara Cu orepanusi Haj IMPOM3BOJIHU HErOBHM IOAMAcCHBH (ITOJMAacHB € BCSKA PEIUIa OT
[OCJIeIOBATEIHA €JIeMEHTH Ha MacuBa). Taka mampumep 3a moamacus a[l], a[l+1], ..., a[r] ts
namupa a[l]*a[l+1]"... a[r]. Ta3u cToitHOoCT TS Hapuva XOr Ha moaMacuBa. Okasajo ce, 4e J0cTa
yecto noy4yaBa (. 3aToBa TS ce yyaM KOJKO ca moamacuBuTe ¢ XOr paBeH Ha 0. Cera uuBa
Bamust pen — Hanmmiere nporpama Xor0, kosto Hamupa Ta3u Opoiika 3a JeHu.

Bxon

OT mepBUS pel HAa CTaHAAPTHHUS BXOA ce BbBexaa uuciaoro N — OposT Ha uuciara B
MmacuBa a. OT cienBamus pell ce BbBex1aT N HeOTpULIATeTHH LIEIM YKcia — YuciaTa Ha MacuBa.

Hsxon
EnuHCcTBEHO Unciio — OposT MOAMAcUBH € XOr paBeH Ha 0.
Orpannyenus

& 1<N<5.10°
% 0<ali]<10°
& B 50% ot tectoBete: N < 10°

Ipumep
Bxoxa H3xon OQ0sicHeHNe HA IpUMepa
4 2 ITommacuBute ¢ xor paseH Ha O ca: 1,1 u 1, 5, 4.
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