Matritsalar va ular ustida amallar

Reja:

» Kvadrat matritsa va uning turlari.
» Matritsalarni qo’shish va uning xossalari.
» Skalyarni matritsaga ko’paytirish va uning xossalari.

» Matritsalarni ko’paytirish va uning xossalari.

F =<F;+,,—,01> maydon va maydon ustida matritsalar to’plami berilgan

bo’lsin.

19.1-ta’rif. Matritsaning satr va ustunlari soni teng bo’lsa, bunday matritsaga

kvadrat matritsa deyiladi.

19.2-ta’rif. VA,BeF™" =A=B& a;=bj; i=1,. . .,m;j=1,...,n.
19.3-ta’rif. V A,B € F™" , A+B=C, CeF™" !

2.1.3. Definition. Let A = [q,;] and B = [b;;] be matrices in the set My, (R).
The sum A+ B of these matrices is the matrix C = [¢;j] € My, (R), whose
entries are c;j = a;; + by; for every pair of indices (i, j), where 1 <i <k, 1 <
J<n
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19.1-teorema. Matritsalarni qo’shish amali quyidagi xossalarga ega:

1. VABe F™ = A+ B=B+ A (kommutativlik).

2. VAB,C e F™ = (A+B)+C = A + (B +C)(assotsiativlik).
3.AcF™ IXeF™ — A+X=A (X=O-neytral).

4, VA e F™ JAeF™ = A+A’= 0 (A’=-A - simmetrik).
19.4-ta’rif. VA e F™" AV ae F= 0,(A) =a A=B e F™.
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2.1.7. Definition. Let A = [a;;] be a matrix from the set My ., (R) and let « € R.
The product of the real number a and the matrix A is the matrix ¢A = [¢;;] €
M;....(R), whose entries are defined by c;; = aaj, for every pair of indices (i, j),
where | <i <k.1 <j <n.

19.2-teorema. Skalyarni matritsaga ko’paytirish quyidagi xossalarga ega:

1. VA € F"" AV a,Be F= (a+B)A = aA+BA.

2. VA e F™" AV a,Be F= (a™P)A = a(BA).

3. VA,B e F™ AV ae F = a(A+B) = a™A+o™B.
4. VA € F™ AV ae F = a™A = ATMq,

Thus, when we multiply a matrix by a real number we multiply each element
of the matrix by this number. Here are the main properties of this operation, which
can be proved quite easily, in a manner similar to that given in Theorem 2.1.5:

(¢ + B)A = aA + BA,
(A + B)=«aA + aB,
a(BA) = (ef)A,
1A= A,
a(AB) = (¢A)B = A(aB).

19.5-ta’rif. VA € F™ v B € F*= A-B=C, CeF™*,

19.3-misol.
13-12 2(4

A= 163 B**=(Q 7

*Martyn R. Dixon, Leonid A. Kurdachenko, Igor Ya. Subbotin, “ALGEBRA AND NUMBER THEOR}” pp.41-54.



0-124 1-5

| TMQH3TMQ+(-1)TM]+2TM3 | TM443TMT -+ (-] )TM(-5)+2TMD
ATMB: (_2)TM2+1TMO+6TM1+3TM3 (_2)TM4+1TM7+6TM(_5)+3TM2 =

OTM2+(-1)TMO+2TM]+4TM3  (TM4-H(-])TMT+2TM(-5)+4T™MD

19.3-teorema. Matritsalarni ko’paytirish amali quyidagi xossalarga ega:

1. JABeF™ A IB+CeF* = (A*B)*C=A+(B+C) (assotsiativlik).

2. V AcF™" A VB,CeF ™ = A+(B+C)=A+B+A<C (yig’indini chapdan
ko’paytirish);

3. VA,BEF™ A VCeF ™ = (A+B)+C = A+C+ B+C (yig’indini 0’ngdan
ko’paytirish);

4. YoeF, VAeF™" VBeF™ = o™(A™ B) = (¢T™A)T™B,
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2.1.5. Theorem. For arbitrary matrices A, B, C € M,(IR), the following prop-
erties hold:

(1) (AB)C = A(BC).
(i) (A+ B)C = AC + BC.
(iii) A(B+C)= AB 4 AC.
(iv) There exists a matrix | = I, € M, (R) such that Al = 1A = A for each
matrix A € M, (R). For a given value of n, I is the unique matrix with this

property.

Takrorlash uchun savollar:

1. Kvadrat matritsa va uning turlari.
2. Matritsalarni qo’shish va uning xossalari.
3. Skalyarni matritsaga ko’paytirish va uning xossalari.

4. Matritsalarni ko’paytirish va uning xossalari.
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