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Annotatsiya: Ushbu magolada determinantlar nazariyasining muhim jihatlaridan biri
— determinantlarni ko ‘paytirish masalasi yoritiladi. Xususan, bir xil tartibli
determinantlarni to ‘rt xil usulda ko ‘paytirish yo ‘llari ko ‘rib chiqilib, har bir usulda hosil
bo ‘lgan determinantning giymati bir xil bo ‘lishi matematik asosda isbotlanadi. Keltirilgan
misollar orgali determinantlar ustida bajariladigan amallar, ularning xossalari va amaliy
qo ‘llanilishi keng yoritilgan. Maqola oliy matematika kursida o ‘qitiladigan algebra bo ‘limi
uchun dolzarb bo‘lib, talabalar, o ‘qituvchilar va tadgigotchilar uchun foydali manba
hisoblanadi.

Kalit so‘zlar: determinant, ko ‘paytirish, matritsa, algebra, satrlar va ustunlar, kvadrat
matritsa.
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Abstract : This article explores one of the essential aspects of determinant  theory —
the multiplication of determinants. It examines four different methods for multiplying square
matrices of the same order and demonstrates that despite the differences in calculation
processes, the resulting determinant values remain the same. Several illustrative examples
are provided to showcase the properties of determinant multiplication and its practical
applications. The paper is relevant for students studying higher mathematics, as well as for
educators and researchers working in the field of algebra.
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AJBTEPHATHUBHBIE METO/Ibl YMHOKEHHW S ONPEJAEJUTEJIEN B
AJITEBPANYECKHUX CTPYKTYPAX

AoOnyanaeB CapBap AHBap yrim
IIpenoodasamenv Byxapckozo eocyoapcmeeHn020 nedazoeuiecko2o UHCMumyma
XaiinroBa Jluépaéony Y.amacosHa
Cmyoenmxa epynnot 1M1-22
byxapckuii cocyoapcmeennulil nedazoeuteckuti UHCmMumym

AHHOTAUMA. B Oannoll cmamve paccmampusaemcs O0OUH U3 KIHOYEBbIX ACNEKMO8
meopuu onpedenumeneil. — YMHOJNCeHUe onpedenumenetl. M3yuaromes wemvlpe paziudHbix
cnocoba nepemMHOMCeHUs. K8AOPAMHBIX MAmpuy 00HO020 NOPsAOKA, U 0O0KA3bIBAemCs, Umo
HeCMOMps. HA Pasiuyusi 6 Npoyecce GblYUCICHUl, UMO02080€ 3HAYeHUe Onpeoeumens
ocmaémcsi neusmeHHbiM. Tlpusoodsmes npumepbvl, ULTIOCMPUPYIOWUe CEOLUCMEA YMHONCEHUS
onpedenumeneil u ux npakmuueckoe npumernenue. Cmamos O6ydem nojiesnHa cmyoeHmam,
UBYUAIOWUM BLICULYIO MAMEMAMUKY, d MAakdice Npenooasamensim U ucciedo8amesim 6
obnacmu aneedpul.

KiaroueBble ci10Ba: onpederumeins, yMHOKCHHE, MAaTPHIIA, aaredpa, CTPOKH M CTOJIOIIBI,
KBaJIpaTHasi MaTPHUIIA.

Bir xil n-tartibli det A = det(a;;)7 va det B = det(b;;)] determinantlarning
ko’paytmasi deb, xuddi shu tartibli va barcha elementlari quyidagi to’rtta formulalarning

1) ¢ = ailbi]. + ajzbj+.... .. +ainbjn;
2) cij = ajrbyy +ajbyt....... +ainbn;;
3) ¢cij = aj bj; + agbp+....... +ap;bjn;
4) ¢;j = aj by + agjbyt+....... +apibn;;

biri orgali hisoblanadigan det C = det( c;;)7 determinantga yatiladi. Birinchi holda c;;
element detA determinantning i-satri elementlarini mos ravishda detB determinantning j-
satri elementlariga ko’paytirib, hosil bo’lgan ko’paytmalarni qo’shish natijasida hosil
qilinadi. Bu holda ko’paytma birinchi determinant satrlarini ikkinchi determinant satrlariga
ko’paytirishdan, ikkinchi holda satrlarni ustunlarga ko’paytirishdan, uchinchi holda
ustunlarni satrlarga, to’rtinchisida ustunlarni ustunlarga ko’paytirishdan hosil qilingan
deyiladi. Bu to’rt holda detC=detA-detB ning cj elementlari har xil bo’lgani bilan detC
determinantning giymati bir xildir.

1 0 4 2 -5 2
Misol-1. d=|-1 2 3| vad,=|1 -4 3
3 21 1 -3 1

determinantlarni to’rt xil usulda ko’apytiring.
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Yechish:
10 13 5 6 —17 6
1) dyd,=|-6 0 —4|=-72 2) dyd, =3 —12 7=
-2 -2 =2 9 -—-26 13
—72;
13 14 7 4 -10 2
3 dyd,=|-6 —2 —4|/=-72; 4 dd,=|4 -14 8|=-72;
-5 -5 —4 12 -35 18
Misol-2.
a b C d
A=|"P 2 4~ geterminantni hisoblang.
—c —d a b
—d ¢ —-b a

Yechish: A determinantni satrni satrga ko’paytirish yo’li bilan kvadratga ko’taramiz.
Natijada, bosh diagonalda bir xil ifoda a? + b? + c? + d?, bosh diagonaldan tashqgarida esa
nollar hosil bo’lishini ko’ramiz. Shu sababli A2=(a? + b? + c? + d?)? bo’ladi. A ning bosh
diagonali a4ga teng ko’paytmani saqlagani sababli, oxirgi tenglikning har ikkala tomonidan
plyus ishorali ildiz chigarish mumkin, shu sababli A =(a? + b? + ¢ + d?)2.

1 2 3 4 1 -2 -3 -11
. _|-1 0 -3 -8 |0 1 0 2 .
Misol-3. A= 11 o0 —13/ 6= 0 0 1 1 berilgan.
2 3 5 15 0 o 0 1

A determinantni 6 determinantga ko’paytirish orqgali A determinantni hisoblang.
Yechish: A determinantni & determinantga satrlarni satrga ko’paytirish yo’li bilan
ko’paytiramiz

1 0 0 0
-1 2 o0 of_
M=|"1 3 5 =24

2 -1 -1 4
d =1 bo’lganligi sababli A=24 ekanligini hosil gilamiz.
Misol -4. A determinantni & determinantga ko’paytirish orqali toping:

1 -9 —2 3 1 00 0

5 5 3 -2 —2 1 0 ol

) A=l 6 1 1| %73 2 1 of

9 0 -2 1 3 4 2 1

Yechish:

—1 418 —6 -9 -9 —4 412 -2 +6 3
Aes—|-5 -10 +9 +6 5 +6 -8 3 —4 —2
—12 412 +3 -3 —6 42 +4 1 42 1
9 0 -6 -3 -4 +4 —2 42 1
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2 -3 4 3
_10 3 -1 =2[_, . a.2.1=
=0 o 3 1 =2e¢3e3¢1=18
0O 0 0 1
Aed=18
Ae1 =18
A=18
-1 2 -2 3 1 0 0 0
: -5 1 0 =2 -1 1 0 o0
Misol-5. A= 12 _5 o 11 6= 5 3 _1 0 A
-2 9 0 1 -3 4 2 1
determinantni 6 determinantga ko’paytirish orqali toping:
Yechish:
-1 -2 -4 -9 2 —6 +12 2 +6 3
Ae§ = -5 -1 40 +6 1 +0 -8 0 -2 -2 | _
-12 +5 +4 -3 -5 +6 +4 -2 42 1
-2 -9 40 -3 9 +0 +4 0 +2 1
-16 8 8 3
0 -7 =2 =2 — _3857

18 5 0 1
-14 13 2 1

Aed=—3852
Ae(—1) = —3852
A = 3852

Xulosa: Ushbu magolada determinantlarni ko‘paytirishning to‘rt muqobil usuli tahlil
qilinib, har bir usulda hosil bo‘lgan determinantlarning qiymati bir xil bo‘lishi isbotlandi.
Misollar orqali ko‘rsatildiki, satrlar va ustunlar orqgali bajarilgan turli xil ko‘paytmalar
determinant giymatiga ta'sir gilmaydi. Bu esa determinantlar nazariyasining mustahkam
algebraik strukturalarga ega ekanligini ko‘rsatadi. Mazkur xossalar chiziqli algebra, matritsa
amallari, fizikaviy modellashtirish hamda kompyuter grafikasi kabi turli sohalarda muhim
amaliy ahamiyat kasb etadi. Keltirilgan natijalar determinantlar ustida ishlashda
samaradorlikni oshirishga xizmat giladi hamda talabalar uchun mavzuni chuqurroq
anglashda qo‘llanma vazifasini o‘taydi.
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