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MATHCAD DASTURIDA TESKARI MATRITSANI HISOBLASH ALGORITMI

Temirov Sh., Razzoqov L.D.
Qarshi DU o‘qgituvchilari
Davronova M.I. Qarshi DU talabasi

Annotatsiya: Ushbu maqolada teskari matritsa, MathCad dasturida teskari matritsani
hisoblash usullari to‘g‘risida ma’lumot berilgan.

Kalit so‘zlar: kvadrat matritsa, teskari matritsa, xos va xosmas matritsalar, MathCad
dasturi, determinant, teskari matritsani hisoblash usullari.

AHHOTanma: B gaHHO# cTaThbe npejcraBjieHa WHopMalys 06 0O6paTHOW MaTpHUIE,
MeTOo/iax BbIYMC/IeHUs1 06paTHOW MaTpulbl B porpaMmme MathCad.

KiwueBble cj0Ba: KBaZpaTHas MaTpulla, oOpaTHas MaTpHIla, COOCTBEHHbIe U
cobcTBeHHble MaTpulbl, nporpamma MathCad, omnpegenvTesnb, MeTOAbl BbIYMCJIEHUS
06paTHOU MaTPHUILbI.

Abstract: This article provides information about the inverse matrix, methods for
calculating the inverse matrix in the MathCad program.

Key words: square matrix, inverse matrix, eigen and eigenmatrices, MathCad program,
determinant, methods for calculating the inverse matrix.

all alZ aln
a21 a22 aZn

Biror [nxn] -tartibli A=| . . .. . |kvadrat matritsa berilgan bo'lsin.
anZ an2 ann

Agar A bilan [nxn]-tartibli B matritsa ko‘paytmasi birlik matritsaga teng bo‘lsa

AB = BA=E,uholda Bmatritsa A ga teskari matsitsa deyiladiva A" kabi belgilanadi.
Teorema: Har qanday xosmas matritsa A ning teskari matritsasi mavjud va u yagona
bo‘ladi.
Isboti: Shartga ko'ra A xosmas matritsa. Shuningdek, uning determinanti noldan farqli
bo‘ladi:

a, dp a,,

a, A4y a,,
detA=[A=. . .. .|#0

an2 anZ ann

Bu determinant elementlarining algebraik to‘ldiruvchilari A, (i = L,n, k =1,n)ni topib,
ulardan

262



All A21 Anl
A12 A22 n2
matritsa tuzamiz. Keyingi matritsaning har bir elementini A
Aln AZn nn
matsitsaning determinanti |A| ga bo'lib, ushbu
A Ay Ay
Al 4] |A]
Ay, Ay A
1A Al |A]
B = (1)
Aln A2n Ann
Al A A
matritsani hosil qilamiz. Endi A matritsani B matritsaga ko‘paytirib, topamiz:
A Ay A
N A7 IR
11 12 1n
el A A A
21 22 2n |A| |A| |A|
A-B= .- =
anZ an2 ann
1n A2n Ann
Al A A
‘ ‘(al All+ +alnA )| |(allA"I+ +a]nA"n) |114 (allA +'“+a|ﬂAVm)
1 1
= M(a21 AH+...+a2nAl,1)|A|(a,141+ Aa,,4,). | |(a71A (et d) | =
L(aA+ +aA)1(aA+ a4, 1(aA+ A4a A)
‘A nl <11 nn*ln |A| nn‘2n |A| nl nn” “nn
Agar A, +a, A, +a AL+ ... +a,A, =|A (i=1273...n)), hamda
alkA +aZkA2 +a3kA Foveeenens +ankAnj =0
k=12,..n
j=12...,n |bo'lishini e’tiborga olsak, u holda
j#k
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0 O

Bu esa (1) matritsaning berilgan A ga teskari matritsa ekanini bildiradi.

Bo‘lishini ham ko‘rish qiyin emas. Demak AB=BA=FE

0
1 0
0 0 1
1... 0 0
W' |
0
0
1
Ay
Al
Ay
|
Aln
|A

Ay
4]

Ay
|A]
A,
|A

kelib chigadi. Shuningdek,

Anl
|4
An2
A

Ann

A

Shunday qilib, berilgan A matritsaning teskari matritsasi mavjudligi ko‘rsatildi. Endi
teskari matritsaning yagonaligini ko‘rsatamiz.

Faraz qgilaylik, A" dan farqli C matritsa ham A ning teskari matritsasi bo‘lsin. Unda
AC = CA = E bo'ladi. Ushbu

CAA" =C(AA")=CE=C

CAA™ =(CA) A" =EA" = A"

tengliklardan C = A™' ekani kelib chigadi. Bu esa A matritsaning teskari matritsasi A™
yagona ekanligini bildiradi.

4 2 -1
Misol. A=|5 3 -2| matritsaning teskari A™' matritsasini toping. Avvalo berilgan
3 2 -1
matritsa determinantini hisoblaymiz:
4 2 -1
Al=]5 3 -2/=1
3 2 -1

Demak, yuqorida keltirilgan teoremaga ko‘ra berilgan matritsaning teskari matritsasi
A™ mavjud. A™' matritsani topish uchun |A| determinantning algebraik to‘ldiruvchilarini

hisoblaymiz.
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3 2 ) 31 _2 Y 32 5 _2 4 33 5 3
Unda
A Ay Ay
Al [A] [A]
Ay, A, Ay 1 0 -1
Al =||A| |A| |A]|=|-1 -1 3
A, A, Ay 1 2 2
Al [A] [A]

Endi esa, shu misolni MathCad dasturida hisoblash algoritmini tuzamiz. Matematik
masalalarni yechishda Mathcad dasturining xizmati matritsalar ustida amallar bajarishda
yaqqol ko‘rinadi. Matritsalar katta bo‘lganda bu amallarni bajarish ancha murakkab bo‘lib,
kompyuterda Mathcadda dastur tuzishni talab etadi. Mathcad tizimida bunday ishlarni tez
va yaqqol ko‘rinishda amalga oshirsa bo‘ladi.

Matritsani tuzish. Matritsa yoki vektorni quyidagi protsedura yordamida aniqlash
mumkin:

1. Matritsa nomi (A) ni va (:=) yuborish operatorini kiritish.

A :=h

2. Matematika panelidan Vector and Matrix Toolbar (Matritsa va vektor paneli)
tugmachasi bosiladi.

B A [ == [§ <€ 70 ap #

|‘-.fect|:|r and Matrix Tl:n:nll:lar|

3. Keyin Matrix or Vector (Matritsa va vektor) tugmasi bosiladi, natijada Matrix
(Matritsa) paneli ochiladi.
Matrix =

e o o e T U

T P m
MY omen ¥ Bt Bu g

4. Ochilgan muloqot oynasidan ustun va satr sonlari kiritilib, Ok tugmasi bosiladi. Bu
holda ekranda quyidagi matritsa shabloni paydo bo‘ladi.

Insert Matrix I&

Rows: Ir
Colurmns: |3 Irisert
Delete
Cancel

5. Har bir joy sonlar bilan to‘ldiriladi, ya'ni matritsa elementlari kiritiladi.
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;xﬂ_l 1 |_,-;

6. Matritsa elementlarini quyidagicha kiritib olamiz.
€3 Mathcad Professional - [Untitled:1
@ File Edit View Insert Format Math Symbolics Window Help

D2l && ¥ My =
[ Mormal || il ~|jn ~||B r U
(42 -1 Matrix =
A=|33 2] EH A = e
W32 -1 M mon £e% @i Zu

7. Berilgan matritsa determinantini hisoblash uchun Matrix (Matritsa) panelidan |x|
tugmachasi bosiladi.
Matrix =

[ e o T O

Determinant |

8. Natijada berilgan matritsa determinantini hisoblovchi quyidagi operator paydo
bo‘ladi.
|=) File Edit View Insert Fon

OD-2d &RV

| Marmal J |Arial
(42 -1
A= 373 -2
32 -1
Jal

9. Bu operatorni kiritish maydoniga yuqorida berilgan A matritsani kiritamiz.

D=2 d &V | s

|"~J'arial:ules J | Timesz
42 -1
A=|53 =2
32 -1
1] - 1

Demak, yuqorida keltirilgan teoremaga ko‘ra, berilgan A matritsaning teskari matritsasi
mavjudligini isbotladik.

10. A matritsaning teskari matritsasini hisoblash uchun Matrix (Matritsa) panelidan x~
tugmachasi bosiladi.

1
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Matrix =

[ I o e T
T 7 o [<f"]
M L verse

11. Natijada berilgan A matritsaning teskari matritsasini hisoblovchi quyidagi operator
paydo bo'‘ladi.

|l =1

il

12. Bu operatorni kiritish maydoniga A matritsani kiritamiz.

D--2Ed &0E Y + B Ce e = &
|Eu:unstants J | Timesz Mew Faoman J | 10 J

4 2 10
' [ Matrix =
A=533-2 : -
32 -1) [ R I
MT mn #-% #x7 Eu
Al =
10 -14
A‘ﬂ= -1 -1 3 |4
W1 -2 2)

Shunday qilib, MathCad dasturidan foydalanib, berilgan A matritsaning teskari

matritsasi hisoblashni ko‘rib chiqdik.
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“TRANSFER LEARNING” YORDAMIDA YANGI MODELLAR YARATISH USULI

Meliyev Farxod Fattoyevich, tayanch doktorant
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Annotatsiya. Maqolada avval yaratilgan samarali modellar asosida, malumotlar
transferi orqali yangi model tipini yaratish usuli hagida ma’'lumotlar keltirilgan.

Kalit so‘zlar: transfer learning, model, o‘qitish, tarmog.

AHHoTauma. B craTtbe mpejcraBieHa MHGOpPMALUMS O TOM, KaK CO3/JaTh HOBBIA THII
MoJled mnyTeM TpaHcoepa (mepeHoca) JaHHBIX C paHee CO3JaHHbIX 3(PEeKTUBHBIX
MoJeJient.
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