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Annotatsiya
Matritsalar determinantini  hisoblash masalasi chizigli algebraning
poydevorini tashkil giladi deyish mumkin. Ushbu maqgolada yugori tartibli
determinantlarni hisoblash usullari va dasturiy ta’minotlari keltirilgan.
Kalit so‘zlar: Determinant, Laplas usuli, minor, algebraik to ‘Idiruvchi.
AHHOTALIMSA
3aiauy BBIYMCIICHHSI OMIPENETUTENS MaTPULl MOKHO Ha3BaTh (PyHIAMEHTOM
JUHEHONW anreOpsl. B naHHOW cTaThe MpeACTaBIeHbl METOJbI U MPOrPaMMHOE
oOecrieyeHue 1Jisl BBIYMCIICHUSI OTIPEIeNIUTENEeH BBICIIUX TOPSIKOB.
KiroueBble caoBa:  Onpeoderumens, memoo Jlannaca, MuHop,

aneebpaudeckoe OONoJHeHuUe.

Kirish
Oliy o'quv yurtlarida axborot texnologiyalari yo'nalishlari talabalariga
matematik fanlar mavzularga doir misollarning yechimini topishda ularni dasturiy
ta'minotlar va dasturlardan foydalanishga yo naltirish o'tilgan mavzuni
o0 zlashtirishni osonlashtiradi, talabalarning darsga bo'lgan gizigishlarini orttiradi.

Shuni e’tiborga olgan holda ushbu maqolada determinantlar giymatlarini minorlar
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va algebraik to’ldiruvchilar yordamida hisoblash usullari ko'rsatilgan va misollar
natijalari dastur yordamida chigarilgan natijalar bilan taggoslab ko rsatilgan.
Bilamizki, determinant — skalyar miqgdor bo‘lib, ko‘p o‘lchovli Evklid
fazosini kvadrat matritsa shaklida yozilgandan keyin ma’lum bir yo‘nalishda
“cho‘zilishi” yoki “siqilishi”ni aniqlovchi kattalik hisoblanadi. Matritsaning bitta
elementi birinchi tartibli determinant, 1-tatribli determinantning giymati shu sonning

o‘ziga teng bo‘ladi. Ikkinchi tartibli determinant

|a11 aq2
az1 Az

| = 0110y — Q12051 tenglik bilan aniglanadigan songa aytiladi.
Uchinchi tartibli determinantlarni hisoblashning uchburchak (Saryus),
yugori tartibli determinantlarni hisoblashning esa tartibini pasaytirish, biror gatorini
nollarga aylantirish, yuqori (yoki quyi) uchburchak ko‘rinishiga keltirib hisoblash

usullari mavjud.
Asosiy gism

Yugori tartibli determinantlarni hisoblashning usullaridan yana biri bu
n —tartibli determinantning giymati tanlangan k ta satr(ustun)ning mumkin
bo‘lgan barcha k —tartibli minorlarini, ularning mos algebraik to‘ldiruvchilariga

ko‘paytmalari yig‘indisini topishdan iboratdir:

_ ) . ) il,iz,...,ik . il,iz ..... lk *
detA le<lz<<lk Mjl:jz:---:jk Ajl!jZl"'ljk. ( )
J1<J2<-<Jk

Misol sifatida quyidagi determinantni minorlar va algebraik to‘ldiruvchilar

usulidan foydalanib hisoblaymiz:

1 2 3 4
|5 -1 0 6
A= -2 1 7 1F

1 0 2 -3

» (*) formuladan foydalanamiz, uhbu formulani bizning misolga moslab,
2-tartibli minorlar bo‘yicha yozib olamiz:
A=

12, 41,2 12, 41,2 1,2, 412 12, 41,2 12, 41,2 12, 412 _

=M;5 Ay + Mys - Ays + My - Ay + Mys - Ays + My - Ay + Mgy - Azl =
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|

_ |é _21|  (—1)L¥2+142, |; _13| n |é g|  (—1)L¥2+143. |(1) _13| n

n |é ‘6L| L (=1)1r2H1He |(1) ;| n |_21 (3)| L (=1)1+2+2+3 |—12 _13| n

n |_21 ‘6L| L (=1)t+2t2He, |—12 ;| " |:(3) ‘6l|  (=1)tF2H3+e, |—12 é| _

-11-(-23)+15-(-3)—14-2+3:-5—-16-(—11) + 18- (—1) = 353. «

Ushbu misolni yugoridagi usulda yechib beruvchi dastur yaratildi, undagi

natijani keltirilgan misol natijasi bilan tagqoslaymiz va natija bir xilligini ko ramiz:

minor(matrix, i, J):
""" I-satr va j-ustunni olib tashlab minor gaytaradi™""

return [row[:j] + row[j+1:] for row in (matrix[:1] + matrix[i+1:])]

determinant(matrix):

n = len(matrix)

ifn==1:

return matrix[0][0]

if n==2:
return matrix[0][O]*matrix[1][1] - matrix[0][1]*matrix[1][O]

det=0

for j in range(n):
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sign = (-1) **j
sub = determinant(minor(matrix, 0, j))

det += sign * matrix[0][j] * sub

return det

Ad =
[1, 2,3, 4],
[5, -1, 0, 6],
[-2, 1,7, 1],
[1,0,2,-3]

]

print("Determinant:", determinant(A4))

\D N ol +alakhasy "
\Documents\telebot) python -

Yugorida keltirilgan determinantni Laplas teoremasidan foydalanib, tartibini

1 2 3 4
TR ..+_|5 -1 0 6
pasaytirib hisoblaymiz: A= S5 01 07 1|
1 0 2 -3
1 2 3 4
5 -1
> A= ) 1 70 ? = Ag1A41 + A42As + Au3843 + Ay Ay, =
1 0 2 -3
2 3 4 1 2 4 1 2 3
=-1-[-1 0 6|—2-|5 -1 6/—3-|5 -1 0|=
1 7 1 -2 1 1 -2 1 7

=—(18—-28+3—-84)—2-(-1—-24+20—-8—-10—-6)—3"-
(=7+15-6—-70) =91+ 58+ 204 = 353. «
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Keltirilgan misoldagi natijalarni tagqoslab, ularning bir xilligini ko ramiz.

Ushbu misolni dasturdan foydalanib, yechilganda ham shu natija olingani ko rinib
turibdi.

def minor(matrix, i, j):
""" I-satr va j-ustunni olib tashlab minor gaytaradi*""

return [row[:j] + row[j+1:] for idx, row in enumerate(matrix) if idx !=1]
def determinant(matrix):

n = len(matrix)
ifn==1:
return matrix[0][0]
ifn==2:
return matrix[0][0]*matrix[1][1] - matrix[0][1]*matrix[1][O]

det=0
for j in range(n):
sign = (-1) **j
det += sign * matrix[0][j] * determinant(minor(matrix, 0, j))

return det

def laplace_by_row(matrix, row):
Fagat tanlangan satr bo‘yicha Laplas yoyilishi"""
n = len(matrix)
det=0
print(f"{row+1}-satr bo‘yicha yoyilish:")
for j in range(n):

a = matrix[row][j]
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sign = (-1) ** (row + j)
M = minor(matrix, row, j)
Mdet = determinant(M)
term = sign * a * Mdet
print(f*a[{row+1} {j+1}]={a}, A[{row+1} {j+1}]={Mdet}, had={term}")
det +=term
print("Natija =", det)

return det

A=
[1, 2,3, 4],
5, -1, 0, 6],
[-2, 1,7, 1],

[1,0, 2, -3]

|
row = (int(input(*Satr: "))-1)

laplace_by row(A, row)
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row = (int(input

45 laplace_by row(A, row)

TERMINAI

PS C:\Users\User\Documents\telebot> python
Satr: 4

4-satr bo‘yicha yoyilish:
al4,1]=1, A[4,1]=-91, had=91
al4,2]=0, A[4,2]=47, had=0
a[4,3]=2, A[4,3]=-29, had=58
a[4,4]=-3, A[4,4]=-68, had=204
Natija = 353

Dastur tuzilishining afzallik tomoni shundaki, undan foydalanib, elementlari
turlicha bo’lgan determinantlarning giymatlarini topish mumkin. Bu dasturni tartibi
turlicha bo’lgan determinantlar giymatlarini topish uchun ham o'zgartirib to'gri

natija olish mumekin.

Oliy matematika fani mavzularini texnika yonalishi talabalariga o qitishdagi
bir necha yillik tajribalar shuni ko rsatadiki, mavzuni o tishda talabalarga dasturlash
fanidan foydalanib o zlashtirish boyicha yo nalish berish talabalarning mavzuni
0 rganishga bo lgan gizigishlarini ancha orttiradi. Shuningdek, dars samaradorligini

sezilarli darajada o stiradi.
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dasturini tuzib hisoblashni o'rgatish. Arxitektura, muhandislik va zamonaviy

texnologiyalar jurnali, IF 12,87 (10+)
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