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Annomauus:

Llenv cmamvu 3aka0uaemcs 8 paccMOmMpeHuu ancoOpuUMMa YMHOMCEHUS. MHO20UTIEHO8.
Tonyuennvlii 6 cmamve K00, paspabomannslil Ha Oaze npoepammuposanus szvika Python, neckonvko
ynpowaem peuienue noOoOHbIX 3a0a4y. B cmamwe makoice paccmompeHvl OCHOSHblE NpAGULd U
NOHAMUSL 00 YMHONCEHUU MHO2O0UIEHOS.

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.

Knroueewvie cnosa:
MHO2COUNEH, YMHOMCEHUE MHOCOYIEHO8, NEPEMEHHbLE, Tlumon
Keywords:

polynomial; polynomial multiplication; variables; Python
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Kak wu3BecTHO, caMbIMM HW3BECTHBIMHM CaWTaMW OHJIAMH pEIICHHsS 3a1ad SBISIOTCS math-
solution.ru, planetcalc.ru, u Tomy nogo6Hoe. CaiiTbl camo co00# TpeOyIOT COOTBETCTBEHHBIX TEX MU
WHBIX PECYpCOB, TaK K€ OHU HE MOTYT OTBEYATh BCEM 3alIpOCaM HAYKH.

Bosbmem e mnepemennble X u Y. IlpousBenenue a-xk-y', rie a — 4YHCIO, Ha3bIBaeTCs
omHowieHoM. Ero crenens paBHa K+l. Cymma 0IHOYICHOB Ha3bIBAcTCsS MHOTOWIeHOM. B oTiuume ot
MHOTOYJICHOB C OJHOM MEepeMEHHOM, I MHOTOYJICHOB C OOJBIIMM YHCIOM IEPEMEHHBIX HET
OOIETPUHATON CTaHAAPTHOM 3aMUCH.

Tak e, Kak 1 MHOI'OYJICHBI OT OAHOW IIEPEMEHHOM, MHOTOWIEHBI OT ABYX IIEPEMEHHBIX MOTYT
pacKIIabIBaThCSA HA MHOXKHUTCIIH.

UroObl pa3paboraTh KOJ MAJs alroputMa, HEoOXOAMMO CHayaja M3Yy4YHTb W TOHATH CaM
AITOPUTM.

YMHOKeHHe OJTHHOMOB
3amaquM Ba MHOrowIieHa a+b u C+d 1 BRIOIHUM UX yMHOXCHUE.

B nepByro odepesb 3amuiieM Mpou3BeIeHHE UCXOAHBIX MHOTOYIECHOB: TIOCTABUM MEXY HUMHU
3HAaK YMHOXCHHS, MPEIBAPUTEIHHO 3aKIIOYMB MHOTOWICHBI B CKOOKH. [Tomyunm: (a+b)-(c+d). Teneps
0003HaunM MHOXkHTENb (C+d) kak X, Torma BbIpakeHue moiaydut Bua: (a+b)-x(atb)-x, uro mo cyru
SIBJISICTCS TIPOM3BEACHHEM MHOrowIeHa U ofHowieHa. OCyIIecTBUM yMHOXKeHHe: (a+bh)-x=a-Xx+b-Xx, a
3ateM oOpaTHo 3ameHuM x Ha (C+d): a-(c+d)+b-(c+d). I BHOBH NMpHMEHHB IMPABUIIO YMHOKCHHS
MHOTOYJICHAa Ha OJHOWICH, MpeodpasyeM BbipakeHue B: a-C+a-d+b-c+b-d. Pestomupys: npousseaeHuio
3aJJaHHBIX MHOTOWICHOB a+b u c+d coorBercTBYeT paBeHcTBo (a+b)-(c+d)=a-c+a-d+b-c+b-d.

PaCCY)K)IGHI/ISI, KOTOPBIC MBI ITPHUBCJIN BBIIIC, JAFOT BO3SMOXXHOCTD CACIaTh BaXKHBIC BHIBO/IBI:

3. Pe3ynpTar yMHOXEHHS MHOTOWICHA Ha MHOTOWIEH - MHOTOWIeH. JlaHHOE yTBepKIeHUE
CHPaBEUTUBO IS JTHOOBIX TEPEMHOKaEMbIX MHOTOUJICHOB.

4. TlpousBeneHUEe MHOTOYJIECHOB €CTh CyMMa MIPOU3BEIEHUN KaXKIOTO 4YJeHa OJHOTO
MHOTO4JI€Ha Ha KaxAblid uieH aApyroro. OTKyaa MOXXHO C/AeNaTh 3aKJIIYEHHE, YTO MPU YMHOKEHHUH
MHOTOYJICHOB, COAEPKAMX M U N YWICHOB COOTBETCTBEHHO, YKa3aHHAsI CyMMa MPOU3BEJICHUI YJICHOB
COCTOMT U3 M-N ciaracMabIX.

Teneps MokeM cOPMYIHUPOBATH MIPABUIIO YMHOKEHUS MHOTOUJICHOB:

s ocyliecTBiIeHHsT YMHOXKEHHS MHOTOWIEHAa Ha MHOTOYJIEH, HEOOXOIHMMO KaXKIbld YJIeH
OJIHOTO MHOTOWIEHA YMHOXXMTh Ha Ka)IbI{ YJIEH JPYroro MHOTOUWIEHA U HAUTH CyMMY IOJyYEHHBIX
MIPOU3BEICHUIA.

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

PemennieM yMHOXEHHS 3THUX JIByX MHOTOWJIEHOB OyIeT: 15x2+34xy-16y2.

Ecnu 3anucath noapoOHOE pelieHue 1o npaBuiam:

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

= 15x%+40xy-6xy-16y° = 15x*+34xy-16y*

Banumem ko B Python s pemieHuss 3TOro ypaBHEHHS, TO €CTh JUUISl BBIYHMCIICHHSI
KO3 (QHUIMEHTOB HOBOI'O HMTOTOBOI'O MHOTOWIEHA IOJyYEHHOIO MPH pe3yiabTaTe YMHOKEHHUS JBYX
MHOTOYJIEHOB OT JIBYX [I€PEMEHHBIX.
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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 ind1, 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("Vvedii 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)

e main.py - CA\Users\Admin\Desktop\main.py (3.8.2) = =
Eile Edit Format Run Options Window Help
clas=s Polynomial:
def _ init  (self, coeffs=[0]):
zelf.coeffs = coeffs
def multiply(pl, p2):
final coeffs = [0] * (len(p2.coeffs)+len(pl.coeffs)-1)
for indl, coefl in enumerate (pl.coeffs):
for ind2, coefl in enumerate (p2.coeffs):
final coeff=z[indl + ind2] += coefl * coefl
return Polynomial (final coeffs)
print ("Vvedii first coeff:")

a = int (input ()}

print {("Vvedii second cosff:™)
b = int (input ()}
print ("Vvedii third coeff:")
c = int (input{))
print {("Vvedii fourth coeff:")
d = int (input ()}

pl = Polynomial([a, bl)
p2 = Polynomial([c, d])
print (pl.multiply (p2) .coeffs)

Tak on JAOJDKCH BBITVIAACTD IMPU BBOJAC: €CJIM BBOAWTH KJIACCHI, OIICpallM HEIIPABUIIBHO, TO
nucxo Oyner 6e3pe3yIbTaTHBIM.

Broaum KOS(I)(I)I/II_II/ICHTBI 3aIaHHBIX MHOTOYJICHOB IJII YMHOKCHHUS 110 TTOPSAIKY.
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r Python 3.8.2 Shell - B

File Edit S5Shell Debug Options Window Help

Python 3.8.2 (tags/v3.8.2:7b3ab59%, Feb 25 2020, 22:45:29) [MSC w.1916 32 bit (In
tel)] on win32

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

e

RESTART: C:\Users\Admin\Desktop\main.py
Vwedii first coeff:
5

Vwvedii second coeff:
-2

WVwedii third coeff:
3

WVwedii fourth coeff:
8

[15, 34, -1&]

»3> |

Kak ObutO OTMe4eHO, IporpaMMma BbIjaja HaMm HWTOroBbie Kod(dduiumentsr: [15, 34, -16],
CpaBHUM KO3(DQUIIMEHTHI C OTBETOM, MOJIYYEHHBIM BBIIIIE: 15X2+34xy-16y2. Kak mbl Buaum oHUM
a0COJIIOTHO MJEHTUYHBI. M3 3TOro cienyer 3aKiIOuUTh UTOI, YTO KOJ aOCONIOTHO HPaBUJIBHBIM U
MPUMEHUM B COOTBETCTBYIOIINX 00IACTSX.
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KAJIIBIJIAHTAH (3 + 1)- OJIIIEMAI JIAHIAY-JINO AL TEHJAEYIHIH
TONMOJIOT' UAJIBIK INEINIM/EPI
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JL.H. I'ymunes ateinaarsl Eypasus yntTeik yHuBepcuteti, Hyp-Cynran, Kazakcran
Feumeimu sxerexmni — I.H. Hyrmanosa

1. Kipicne

HaxTpr MarHuTTEpIeri CHI3BIKTHIK €MeC TPOIIECTEP i TEOPHUSUTBIK CHITATTay/Aa 3 ©JIIEeM/Il ChI3BIKTHIK
eMecC MOJIeNbJIep MaHBI3Ibl POJI aTKapaabl. ATam aifTKaHaa, COHFBI Kbuapsl (3+1) - emmemai Jlangay-
Jiudumn renaeyi (JUUIT) 6encenni typae 3eprrenai[1]:

S, =5x(S,+S, +5,) 0

MyH1arb1 § = (Sl, S,, 83) CITHJIIK BEKTOPBIHBIH Y3BIHABIFEI S2 — SZ+S2+ 832 =1.
byn KYMBICTBIH MakcaThl CKaJspJbIK NoTeHuuansl 6ap (3+1) — emmemnmi JUUIT-HiH jon
TOTIOJIOTHSIJIBIK COJIMTOHABIK IIemimMzaepin Taby Oonbin TaObuianel. KenrtereH xymeictapna (2+1) -
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