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Annoranust:Llens cTaThu 3aKkII04aeTcsi B pACCMOTPEHUHN AITOPUTMA YMHOKEHHUSI MHOTOUJICHOB.
[Tonmy4yeHHbli B cTaThe KOJ, pa3paboTaHHBIA Ha 0a3ze mporpaMMHpoBaHus s3bika Python, Heckonbko
yIpoIIaeT peuieHrne NoA00HbIX 3aa4. B craThe Takke pacCMOTPEHbI OCHOBHBIE IIPABUIIA U TIOHATHS 00
YMHOKEHUH MHOTOYJICHOB.

Abstract: The purpose of the article is to consider the polynomial multiplication algorithm. The
code obtained in the article, developed on the basis of programming the Python language, somewhat
simplifies the solution of such problems. The article also discusses the basic rules and concepts of
multiplication of polynomials.

KiroueBrie cioBa: MHOI'OYJICH; YMHOXXCHHUC MHOI'OYJICHOB; IICPEMCHHEIC, ITuton
Keywords: polynomial; polynomial multiplication; variables; Python

Kak u3BeCTHO, caMbIMH H3BECTHBIMU CalTaMU OHJIAHH pelIeHWs 3ajad sBISAIOTCA math-
solution.ru, planetcalc.ru, u Tomy nogo6Hoe. CaiiTbl camo co60i TpeOyIOT COOTBETCTBEHHBIX TEX WU
MHBIX PECYPCOB, TaK )K€ OHM HE MOTYT OTBEYATh BCEM 3aIpOCaM HAYKH.

Bosbmem nBe mepemenHbie X u y. [lpomsBenenue a- XK- yl, rime a — 4mciio, Ha3bIBaeTCs
onHowIeHOM. Ero crenens paBHa k+l. CyMMa OHOWICHOB HA3bIBACTCS MHOTOWICHOM. B oTimuune ot
MHOTOYICHOB C OJHOW MEPEMEHHOM, JUIsi MHOTOYICHOB C OOJIBIIMM YHCIOM TMEPEMEHHBIX HET
OOIIETPUHATON CTaHAAPTHON 3aMHCH.

Tak K€, KaK 1 MHOT'O4JICHBI OT O,Z[HOI71 HCpCMeHHOﬁ, MHOT'OYJICHBI OT ABYX IICPEMCHHBIX MOT'YT
pacKiIaAblBaTbCAd HaA MHOKHUTCIIN.

UtoOb1 pa3paboTaTh KOA HJisi aNrOpUTMa, HEOOXOJUMO CHavajlla HU3Y4YUTh W TOHSATH CaM
AITOPUTM.

VYMHOXEHNE TTOJITMHOMOB
3amaaum Ba MHOTOUJIeHa a+b 1 c+d U BHIMOTHUM UX YMHOKEHUE.

B nepByto ouepe/s 3anuiieM MpoU3BEICHUE UCXOAHBIX MHOTOWICHOB: TTOCTABUM MEXy HUMHU
3HAK YMHOKEHUS, IPEIBAPUTEIHHO 3aKII0YUB MHOTOUJIEHBI B CKOOKU. [Tomyuum: (a+b)- (c+d). Temepn
0003HaYMM MHOXUTeNb (c+d) Kak X, TOr/a BhIpakeHUE MONYy4uT BUI: (atb)- x(atb)-X, 4yTo mo cytu
SIBJSIETCSI IPOM3BEICHUEM MHOTOUWIEeHa U ogHowIeHa. OCyIecTBUM YMHOKeHHe: (at+b)- X=a- X+b- X,
a 3areM oOpatHO 3aMeHMM X Ha (ct+d): a- (c+d)+b- (ctd). I BHOBb MPUMEHUB MPABHIO YMHOMKCHHUS
MHOTOWIEHAa Ha OJHOWIECH, mpeoOpasyeM BbIpakeHHe B: a- Cta- d+b- ct+b- d. Pesromupys:
MPOM3BEACHUIO  3aJaHHBIX ~ MHOTOWIEHOB atb u  ctd  COOTBETCTBYeT  PaBEHCTBO

(atb)- (c+d)=a- c+a- d+b- c+b- d.
P ACCYKACHHS, KOTOPBIC MBI ITPUBCJINA BBIIIC, JAIOT BO3MOKHOCTL CACIIaTh BAKHBIC BHIBO/IbI:

1. Pe3ynpTaT yMHOXXE€HHS MHOTOYJIEHA HAa MHOTOWIEH - MHOTOWIEH. J[aHHOE yTBEp)KICHHE
CIPaBEUTHBO IS TFOOBIX TEPEMHOKaEMbIX MHOTOUJICHOB.

2. [lpousBeieHe MHOTOWICHOB ©CTh CyMMa IPOM3BEACHHNA Ka)XJOro YJIeHa OJHOTO
MHOTO4JIeHa Ha KaxAblid wieH Apyroro. OTKyAa MOXHO CHENATh 3aKIIOYEHHUE, YTO MPU YMHOKEHUU
MHOTOYJICHOB, COJICPKAIIMX M U N YJICHOB COOTBETCTBEHHO, YKa3aHHAs CyMMa MPOU3BEICHUN WICHOB
COCTOHT M3 M- N CJIara¢MbIX.
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Teneps MokeM chopMyIHpPOBAThH MPABUIIO YMHOKEHUSI MHOTOUJICHOB!

I[J'ISI OCYILICCTBJIICHHUA YMHOXXCHHSA MHOI'OYWICHAa Ha MHOI'OYICH, HGO6XOI[I/IMO Ka)KI[bIﬁ YJICH
OAHOI'0O MHOIO4JICHa YMHOXHWTH Ha Ka)I(I[LIﬁ YWICH APYTroro MHOro4wiCcHa u HauTH CYMMY IMOJIYYCHHBIX
MPOU3BEICHUIA.

PaccmotpumM Takoit npumep: (5x-2y) u (3x+8y).

PemenneM yMHOXKEHHS 3THX JBYX MHOTOYWICHOB OyaeT: 15x2+34xy-16y2.

Ecinu 3anucate nogpoOHOE pelIeHe 110 NpaBUiIam:

(5x-2y) - (3x+8y) =5x- 3x+5x- 8y-2y- 3x-2y- 8y =

= 15x2+40xy-6xy-16y2 = 15x2+34xy-16y2

3anumem koa B Python i pemeHus STOro ypaBHEHHs, TO €CTh JUIA BBIYUCIICHHS
KO3 (GHUIHUEHTOB HOBOI'O HMTOTOBOI'O MHOTOWICHA IMOJYYEHHOTO IMPHU PE3yJbTaTe YMHOXKEHHUS JBYX
MHOI'OYJICHOB OT IBYX II€PEMCHHBIX.

class Polynomial:

def __init__ (self, coeffs=[0]):

self.coeffs = coeffs

def multiply(pl, p2):

final_coeffs = [0] * (len(p2.coeffs)+len(pl.coeffs)-1)

for indl1, coefl in enumerate(pl.coeffs):

for ind2, coef2 in enumerate(p2.coeffs):

final_coeffs[ind1 + ind2] += coefl * coef2

return Polynomial(final_coeffs)

print("\Vvedii first coeff:")

a = int(input())

print("VVvedii second coeff:")

b = int(input())

print("Vvedii third coeff:")

¢ = int(input())

print("Vvedii fourth coeff:")

d = int(input())

pl = Polynomial([a, b])

p2 = Polynomial([c, d])

print(pl.multiply(p2).coeffs)

T main.py - CA\Users\Admin\Desktop\main.py (3.8.2) = B
Eile Edit Format Run Options Windew Help
Polynomial:

_ init__ (self, coeffs=[0]):

self.coeffs = coeffs

maltiply (pl, p2):

final coeffz = [0] * (len(p2.coeffs)+len(pl.coeffs)-1)
indl, coefl enumerate (pl.coeffs) :
ind2, coef2 enumerate (p2.coeffs) :

final coeffs[indl + ind2] += coefl * coefl
Polynomial (final coeffs)

print ("Vvedii first coeff:")
a = int |
print ("V 1y
b = int |
print ("V

rth coeff:")
d = int (input())
pl Polynomial ([a, bl)
p2 Polynomial([c, dl)
print (pl.multiply(p2) .coeffs)
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Tak OH JOJDKEH BBITISAACTH MPH BBOJE: €CIM BBOIHWTH KIIACCHI, ONEpAIlMH HEMPAaBUIBHO, TO
ucxo Oyner 6e3pe3yIbTaTHBIM.

BBOI[I/IM KOB(l)(bI/II_II/IeHTI)I 3aIaHHBIX MHOTOYJICHOB AJId YMHOXKCHMUS 110 IIOPAAKY.

r Python 3.8.2 Shell - B

File Edit S5hell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3ab5%, Feb 25 2020, 22:45:29) [MSC w.1916 32 bit (In
tel)] on win32

Type "help", "copyright™, "credits"™ or "license ()" for more information.

T

REESTART: C:“\Users\Admin‘Desktop\main.pv
Vwedii first coeff:
5

Vwedii second coeff:
-2

Vwedii third coeff:
3

Vwedii fourth coeff:
5

[15, 34, -1§&]

>33 |

Kak ObUIO OTMEuUEHO, HporpamMma Bblala HaM HUTOroBbie Kod(hduimeHtsr: [15, 34, -16],
CpaBHUM KO3 (UIIMEHTHl C OTBETOM, NMOJYYEHHBIM BbIme: 15x2+34xy-16y2. Kak Mbl BUAUM OHH
aOCONIOTHO HMIEHTUYHBI. M3 3TOro ciemyer 3aKiIiOUuTh UTOT, YTO KOJ a0CONIOTHO NPaBUIBHBIA U
IPUMEHUM B COOTBETCTBYIOIIUX 00JIACTAX.
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