Jlnst BBITIOJTHEHUWST 3aJlaHUi BBl MOJKETE HCIOJIb30BaTh JIFOOOW S3BIK IMpoTrpaMMUpoBaHusA. Ecim Bbl
XOpomo 3HAKOMEBI C IBYMCPHBIMU MAaCCUBAMH, COBCTYCM BaM IICPCA BBIMIOJIHCHUCM 3aJlaHUA MPOYUTATH
pasnensl “TIpumep 00pabOTKH IBYMEPHBIX MACCUBOB” U “MapmipyThl Ha IIJIOCKOCTH .

[1ByMepHble MaccuBbl (BNOKEHHbIE CMUCKK)

Uacto B 3amadax MNPUXOAWTCS XPAHUTh NPSIMOYTOJbHBIC TAONUIBI C JAaHHBIMU. Takwe TaOIUIIbI
Ha3bIBAIOTCSA MATPHULIAMH WM JBYMEPHBIMH MaccuBamu. B si3bike mporpammupoBanus Python tabmuiy
MOXXHO TMPEACTaBUTh B BHUJE CIHCKA CTPOK, KaXJbIA 3JIEMEHT KOTOPOTO SBIISIETCSI B CBOIO OYepe.b
CIIUCKOM, HampuMmep, uucen. Hampumep, co3naTe YUCIOBYIO TaOJMIly U3 JIBYX CTPOK M TpeX CTOJIOLIOB
MO>KHO TaK:

3zech nepBas CTPOKa CIUCKA A [0] ABJIAETCSA CIMCKOM M3 uucen [1, 2, 3]1.Toects
A[0][0] == 1,A[0][1] == 2,A[0][2] == 3,
A[1]1([0] == 4,A[1][1] == 5,A[1][2] == 6.

Jiist 06pa®OTKH M BBIBOZA CIIMCKA KaK MPABHUJIO MCIIOJIB3YETCs J1BA BIOKEHHBIX IUKJIA. [lepBoIid UK 11O
HOMEPY CTPOKH, BTOPOH IIUKJI IO 3JIEMEHTaM BHYTpH CTpoku. Hanpumep, BBIBECTH ABYMEPHBIN YMCIOBON
CIIMCOK Ha 3KpaH MOCTPOYHO, pa3Jiesisis yncia npodenaMyu BHYTPU OJIHOM CTPOKH, MOXKHO TaK:

for i in range(len(A)):
for j in range(len(A[i]):
print (A[i][j], end = " ")
print ()

To xe CaMO€, HO IUKIJIbI HE 110 HHACKCY, a 110 3HAYCHUAM CIIMCKaA:

for row in A:
for elem in row:
print (elem, end = ' ")
print ()

KpOMe TOT'0, AJIA BBIBOJA OI[HOﬁ CTPOKH MOXHO BOCIIOJIb30BATHCS METOAOM join:

for row in A:
print (' '.join(list (map(str, row))))

I/ICHOHB3yeM ABa BJIOKCHHBIX IUKJIA JJI IMOACUCTAa CYMMBI BCEX YHCCII B CITUCKE:

S =0
for i in range(len(A)):
for j in range(len(A[i])):
S += A[i][3]

Wnu 1o ke caMoe ¢ LIUKJIOM He I10 HHJCKCY, a 110 3HAUCHUAM CTPOK:

S =0
for row in A:
for elem in row:
S += elem



[TycTp manbl ABa yMcna: KOIUYECTBO CTPOK n M KOJIMUYECTBO CTONOIOB m. HeoOX0o1umMo co3/1aTh CIIMCOK
pa3MepoM nXm, 3aII0JTHEHHBIN HYJISIMHU.

O‘IeBI/II[HOG PEIICHUEC OKa3bIBACTCS HEBECPHBIM:

B sTom merko Y6CIII/ITBCH, CCJIKM IPUCBOUTH BJICMCHTY A[0][0] 3HAQUYCHHUC 1, a IOTOM BBIBECCTU 3HAYCHUC
JPYroro 3jeMeHTa A[1] [0] — OHO TOoxe OyzaeT paBHO 1! Jlesio B TOM, 4TO [0] * m BO3BPAILLAET CCBHUIKY
Ha CIIMCOK U3 m HyJel. Ho mocnenyroiee NOBTOPEHHE 3TOrO 3JIEMEHTA CO3AET CIIUCOK U3 n JJIEMEHTOB,
KOKIbI M3 KOTOPBIX SBISAETCA CCBUIKOM Ha OJMH M TOT XK€ CIUCOK, IO3TOMY BCE CTPOKHU
PE3YJIbTUPYIOLIErO CIIMCKA HA CAMOM JIEJI€ SIBJISIFOTCS. OJJHOM M TOM 7K€ CTPOKOM.

[:](JIO fofolofo [:]

\/%

Brimonnenue ornepanr B = A TaK¥XE IJI1 CIIMCKOB HE CO34acT HOBBIH CITMCOK.

A

\

B

TakuM 00pa3oM, IBYMEpHBIM CHUCOK HENb3s CO3[aBaTh MPHU IMOMOIIU OMEpaldu MOBTOPEHUS OJHOMN
ctpoku. Uto xe nenars?

IlepBbIii cmoco0: cHavana CO3/aUM CIUCOK M3 n 3JIEMEHTOB (Ul Hadana MpOoCTO U3 n HyJeil). 3atem
CIeJIaeM KaXIbli 2JIEMEHT CIIMCKA CCBUIKOM Ha IPYrol OJJHOMEPHBIN CIIUCOK U3 m 2JIEMEHTOB:

A = [0] * n
for i in range(n):
A[i] = [0] * m

/11N




Hpyroii (HO TOX0XKHUH) CcrIoco0: CO37aTh MYCTOM CIHMCOK, TOTOM n pa3 J00OAaBUTh B HErO HOBBIA AJICMEHT,
SBJISIOIIMICS CITMCKOM-CTPOKOM:

A = []

for i in range(n):
A.append ([0] * m)

Ho emte mpoiie BOCIoOIb30BaThCsl TEHEPATOPOM: CO3/IaTh CITMCOK M3 n AJIEMEHTOB, KaXKIBIH U3 KOTOPBIX
OyJIeT CIUCKOM, COCTOSIIIUM M3 m HYJICH:

A= [ [0] *m for i in range(n)]
B sTtom ci1ydae Ka)KI[BIﬁ DJIEMCHT CO31a€TCA HE3aBUCHUMO OT OCTAJIBbHBIX (BaHOBO KOHCTPYUPYCTCA CIIMCOK

[0] * m JUId 3aII0JJHCHHA OYCPCIAHOTO DJICMCHTa CHI/ICKa), a HC KOIMUPYIOTCA CCBUIKHM Ha OOAWH U TOT KC
CITMCOK.

[ToxpoOHee o MOTOOHBIX TeHepaTopax OyIeT paccKa3aHO HUXKE.



Bsoa, AByMepHOro maccvsa

IIycte mporpamma mnosiyyaeT Ha BXOJ JBYMEPHBIM MacCuB, B BHJIE n CTPOK, KaXKJIas U3 KOTOPBIX
COJICPKUT m YHCEI, pa3ieleHHbIX podenamu. Kak ux cunrtats? Hampumep, Tax:

A = []
for i in range(n):
A.append(list (map (int, input () .split())))

WNnm, 6e3 ncnob30BaHus CIOKHBIX BIIO)KCHHBIX BEI30BOB (DYHKIIHIA:

A = []
for i in range(n):
row = input () .split()
for i in range(len(row)) :
row[i] = int(row[i])

A.append (row)

MOXHO c/ie1aTh TO XKe caMOe U MPH MOMOIIH T'eHepaTopa:

A = [ list(map(int, input().split())) for 1 in range (n)]



[lycTe maH KBagpaTHBIH MacCUB U3 n CTPOK U n cTONOIOB. HeoOxoaumo snemMeHTam, HaXOsIUMCs Ha
[JIaBHOM JMaroHaJiv, MIPOXOAIIei U3 JEBOr0 BEPXHErO yria B IPaBblii HKHUHN (TO €CTh TEM 3JIEMEHTAM
A[i][3], AN KOTOPBIX i==3) NPHUCBOUTHb 3HAYEHUE 1, 3JIEMEHTaM, HAaXOJAIIMMCS BbIIIE TJaBHOMN
JuaroHay — 3HadeHue 0, aJeMeHTaM, HaXOJAMMCs HHWKE TNIABHOM JMaroHanu — sHadeHue 2. To ectsb
HOJIYYUTh TAKOW MAaCCHB (TIPUMEp ISl n==4):

NN
NN O
NP OO
R O O O

PaccMOoTpuM HECKONBKO CIIOCOOOB pEIICHHS ATOW 3ajadd. DJIEMEHTHI, KOTOPBIC JIeXKAT BHIIIC TJIaBHOU
JIMArOHAJIA — 3TO AJIEMEHTBI A [1] [ ], I KOTOPBIX i<j, a JUIsl 2JIEMEHTOB HUKE TJIABHOW JUArOHANU i>7.
Takum o0Opa3om, Mbl MOXEM CpPaBHUBATh 3HAYEHUS i U j M [0 HUM ONPENENATh 3HAUEHUE A[i] [j].
[TonydaeMm cienyromuii anropuTM:

for i in range(n):
for j in range(n):

if 1 < 3J:
A[1][J] =0
elif 1 > J:
Ali][3] = 2
else:
A[1][3] =1

I[aHHBIfI AJITOPUTM IJIOX, IIOCKOJIBKY BBINIOJIHACT OJHY UIIM JBC MHCTPYKIMH if JJIA O6pa6OTKI/I Kaxxaoro
3yeMeHTa. Ecinu Mbl YCIIOXKHUM AJITOPUTM, TO MBI CMOXXEM 000HTHCE BOO6H.I€ oe3 YCIOBHBIX HHCprKHHﬁ.

CHauaJja 3a10JIHIM TJIaBHYIO AWaroHajib, IJid 94€T0 HaM HOHa,Z[O6I/ITC$[ BCCIo OJUH LIHUKII:

for i in range(n):
A[il[i] = 1

3aTeM 3aIrojJHUM 3HA4YeHHWEM 0 BCE 3JIEMEHTHI BBINIE TJIABHOW JWAroOHANIHM. 3aMETHM, YTO JUIS ITOM
00J1aCTH B KaXKJIOM CTPOKE C HOMEPOM i HOMEpPA CTOJOIIOB MEHSIOTCS OT i+1 JI0 n—1 BKIFOUUTETBHO. J{7st
3aMoIHEHHs] COOTBETCTBYIOIICH YaCTH MacCUBa HaM MOHAJ00SATCS BIOKEHHbBIE ITHUKJIbBI:

for i in range(n):
for j in range(i + 1, n):
A[i][3] = O

AHamoruuHo NpUCBAaMBAECM 3HAYCHHUEC 2 3JICMCHTAM A[i] [j] AJA j=0, ..., 1-1:

for i in range(n):
for j in range (0, 1i):
A[i][3] = 2

MO’KHO TaK)Xe BHEUTHUE IUKIJIBI OObETUHUTH B OJMH U MOJIYYUTH €IIIe OJIHO, 00JIee KOMITAKTHOE
perieHue:

for i in range(n):
Afi][i] =1
for j in range (0, 1i):
Ali][3] = 2
for j in range(i + 1, n):
A[i][3]1 = O



A BOT Takoe 4YHUCTO “TUMTOHOBCKOE” PEIICHUE HCMIOJb3YET OMNEpaIMi0 MOBTOPEHUS CIUCKOB JIst
MOCTPOEHHUS OYEPETHON CTPOKM CIHUCKA. i-f CTPOKA CIHMCKA COCTOMT U3 i YMCEN 2, 3aT€M HJET OJHO
YUCJO 1, 3aTeM UALT n—-1i-1 YUCIO 0.

for i in range(n):
Ali] = [2] * 1 + [1] + [0] * (n - 1 - 1)

A UK MOXHO 3aMCHUTH Ha IreHepaTop:

A= [ [2] *1 + [1] + [0] * (n - 1 - 1) for 1 in range(n)]

Jisg co3maHus JIBYMEPHBIX MAacCHUBOB MOYKHO HCIIOJIb30BAaTh BJIOKEHHBIE T'€HEPATOPbl, Pa3MECTUB
TEHEpaTop CIMCKA, SBIIAIOLIETOCS CTPOKOM, BHYTPU IeHepaTopa Uil cTpok. Hanpumep, cienars crucok
U3 n CTPOK U m CTOJOLIOB MPU IOMOIIM I€HEpaTopa, CO3JAIOLIEr0 CHHCOK M3 n 3JIEMEHTOB, KaKIbld
3JIEMEHT KOTOPOTO SBJISETCS CIIMCKOM U3 m HYJIEH:

[ [0] * m for i in range(n)]

Ho npu 5TOM BHYTpEHHUI CIMCOK TaKK€ MOKHO CO3/aTh IIPU MOMOILIM, HAIIpUMEp, TAKOr0 reHepaTopa:
[0 for j in range (m)]. BI0XXuB OIMH reHepaToOp B APYroM MOJIYYHUM BIIOKEHHBIE TEHEPATOPHI:

[ [0 for j in range(m)] for i in range (n)]

Ho ecnu ymcno 0 3aMeHUTh Ha HEKOTOPOE BBIpaKEHME, 3aBUCSAIIEE OT i (HOMEp CTPOKH) U j (HOMEp
CTOJN011a), TO MOKHO MOJIYYUTh CIIUCOK, 3aTIOJTHEHHBIN IO HEKOTOPO (hopmyIie.

Hanpumep, nmycTh HY)XHO 3a/aTh CICAYIONIMHA MaccuB (s ynoOCTBa TOOABJICHBI JIOMOJHUTEIbHBIC
POOEITBI MEXKTY DJIEMEHTAMH ):

0O 0 0 0 0 O
O 1 2 3 4 5
0 2 4 6 8 10
0 3 6 9 12 15
0 4 8 12 16 20

B sToM MaccuBe n = 5 CTPOK, m = 6 CTOJIOIOB, U DIEMEHT B CTPOKE i U CTOJOIIE j BBIYUCISETCS 1O
dopmyne: A[i]l [§] = 1 * ].

JInst co3/1aHust TAKOTO MacCHBa MOXKHO MCIIONIb30BaTh FCHEPATOP:

[[ 1 * 3 for j in range(m)] for i in range(n)]



Bce 3amaum aToro paszena Oyayt uMeTh 00IIee Havao.

Hana npsmoyeonvras oocka pazmepom nxm (N cmpok u M cmonbyos). B nesom eepxnem yeny smoil
O00CKU HAXOOUMCSL WAXMAMHBIL KOPOIb, KOMOPO20 He0OX00UMO nepemecmums 8 NPasslil HUNCHULL Y20l

[Iyctp 3a OOuH XOA KOPOJIIO pa3peliaeTcss MEepeABHUHYThCS Ha OJHY KIETKY BHHU3 WJIM BIIPaBO.
Heo6xoaumMo orpeaenutb, CKOIbKO CYIIECTBYET Pa3IMUHbIX MapHIPYTOB, BEAYIIUX U3 JIEBOI'O BEPXHETO
B MPABBIN HUKHUM YTOJI.

Bynem cuuTath, 4TO TOJIOKEHHE KOPOJIS 33/1aeTcs mapoi uncen (a, b), riae a 3ajgaer Homep CTpoku, a b —
HOoMep crouibna. CTpoku HymepyroTcst cBepxy BHU3 oT 0 1o N — 1, a cronOubl — cneBa HampaBo oT 0
no m— 1. Takum oOpa3oM, NepBOHAYAIBHOE MOJIOKEeHUE Kopoiisi — kietka (0, 0), a KoHeYHOe — KIJIeTKa
(n—-1, m-1).

[Mycte W(a, b) — kosmudecTBo MapuipyToB, BEAYIIUX B KIETKY (a8, D) n3 HavanpHOW KieTku. 3amuiiem
peKyppeHTHOe cooTHomeHue. B kietky (&, b) MokHO mpuiiTi 1ByMs criocobamu: u3 Kietku (a, b — 1),
pacroyio)keHHOH cjeBa, W w3 kKietku (a—1,b), pacmonokenHoir cBepxy oOT mgaHHO#. I[losTomy
KOJIMYECTBO MAapIIPyTOB, BEAYIIMX B KJIETKY (@, b), paBHO CyMMe KOJHYECTB MapUIPyTOB, BEIYIIMX B
KJIETKY CJIeBa U CBepXy oT Hee. [lomydnnu pexyppeHTHOE COOTHOIICHHE:

W(a, b) =W(a, b-1) + W(a—1, b).
Orto coorHomenue BepHo nmpua> 0 ub> 0. Bamagum HauyampHble 3HaYeHUs: ecnu a= 0, TO KJIETKa

pacrioyio)keHa Ha BEPXHEM KpParo JOCKH W MPHATH B HEE MOKHO €JMHCTBEHHBIM CIIOCOOOM — JIBUTAsICh
ToJbKO0 BiieBo, moaTomy W(0, b) = 1 mis Bcex b. Ananornuno, W(a, 0) = 1 a1 Bcex a.

Cozgamum maccuB W iist XpaHeHUs 3HaYCHUH (YHKIIUH, 3aMIOJTHUM MIEPBYIO CTPOKY U TEPBBIA CTOJIOE]
€IMHMIIAMH, A 3aTEM 3aIl0JIHUM BCE OCTAJIbHBIE AIEMEHThI MaccuBa. I10CKOJIBKY KaKIIblil 2JIEMEHT paBEeH
CyMMe€ 3HAUY€HMM, CTOSIIMX CJEBA U CBEpXY, 3amoiHsATh MaccuB W OyneMm 1o cTpokaMm CBEpXy BHU3, a
KQXJyI0 CTPOKY — CJIEBA HAIIPaBO.

B pesynbrare Takoro 3anoiHEHUs MOJIYYHM CICIYIOIUi MaccuB (mpumep st N = 4, m = 5):
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1 (4 ]10]|20(35

Kak pemuTs 3a1auy HaX0XKI€HUS KOIMYECTBA MApPIIPYTOB, €CIIM KOPOJIb MOXKET MEPEIBUTAThCS HA OIHY
KJICTKY BHH3, BIPABO HJIU IO AWAroHaJIA BHpaBO-BHI/IS? Pemenue 6yz[eT IIOJTHOCTBhIXO aHaJIOT'MYHBIM,
TOJIBKO PeKKypeHTHasi popMyIia AJisi KOJTMYECTBA MAPIIPYTOB U3MEHHUTCS:

W(a, b) = W(a, b —1) + W(a—1, b) + W@a—1, b — 1).

[TomyueHHBIH B pe3ynbTaTe 3a0IHEHHS 0 Takoi popmyne maccuB W OynieT BHITISAETh CIEIYIOIIUM
obpazom:

1|7 1]25(63]|129
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