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(Skew) SYWWETCLL S METRIces

DEFINITION 2.1.13

1. A square matrix A satisfying A7 = A is called a symmetric matrix.

2. If A = [a;}], then we let — A denote the matrix with elements —a; ;. A square ma-

trix A satisfying AT = — A, is called a skew-symmetric (or anti-symmetric)
matrix.
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DEFINITION 2.2.1

If A and B are both m x n matrices, then we define addition (or the sum) of A and

B, denoted by A + B, to be the m x n matrix whose elements are obtained by adding

corresponding elements of A and B. In index notation, if A = [a;;] and B = [b;],

then A + B = [a,-j +b,'j].
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Properties of Matrix Addition: If A and B are both m x n matrices, then

A+B=B+ A (Matrix addition is commutative),
A+ (B+C)=(A+ B)+ C (Matrix addition is associative).
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DEFINITION 2.2.3

If A is an m x n matrix and s is a scalar, then we let s A denote the matrix obtained by

multiplying every element of A by s. This procedure is called scalar multiplication.

In index notation, if A = [qg;;], then sA = [sa;;]
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Properties of Scalar Multiplication: For any scalars s and ¢, and for any matrices A
and B of the same size,

1A=A (Unit property),
sS(A+ B)=sA+sB (Distributivity of scalars over matrix addition),
(s+1)A=5sA+1tA (Distributivity of scalar addition over matrices),

s(tA) = (st)A = (ts)A = t(sA) (Associativity of scalar multiplication).
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DEFINITION 2.2.5 M& ! (LL)C
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If A and B are both m x n matrices, then we define subtraction of these two matrices
by >
A—B— V1B Sc&(4e

MucTzpeic AT LofH

In index notation A — B = [a;; — b;;]. That 1s, we subtract corresponding elements.
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Properties of the Zero Matrix: For all matrices A and the zero matrix of the same size,

we have

A—A=0, and

while the zero on the right side of the equation is a matrix.
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L(;C‘d;)— DEFINITION 2.2.13

N

- (\c\ 7 If A= [a;;]isanm x n matrix, B = [b;j] is an n x p matrix, and C = AB, then
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This is called the index form of the matrix product.
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Theorem 2.2.18

If A, B, and C have appropriate dimensions for the operations to be performed, then @ S

A(BC) = (AB)C (Associativity of matrix multiplication), 2.2.4) —
A(B+C)=AB+ AC (Left distributivity of matrix multiplication), 2.2.5) —
(A+ B)C = AC + BC  (Right distributivity of matrix multiplication). (2.2.6) —
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The elements of I,, can be represented by the Kronecker delta symbol, §;;, defined -
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Properties of the Identity Matrix:

1. Amxnln — Amxn-
2. ImAmxp == Amxp.
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G0 AR Let A and C be m x n matrices, and let B be an n x p matrix. Then

1. (AT =A_]
2. (A+0O)7T =AT+CT.
3. (AB)T = BT AT,
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