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Linear Algebra: Vectors, Matrices, and Operations

distinction, we say thaX pre-multiplies Y or, equivalently, thaty’ post-

multiplies X.

So how is matrix multiplication done? In an attempt to be sehe intuitive,

we can think about the operationiector terms. ForXyy, and¥Y,, ,, we

take each of the row vectors inX and perform a vector inner product with the

n column vectorsifY . This operation starts with performing the inner product

of the first row inX with the first column inY and the result will be the first

element of the product matrix. Consider a simple case of tirary 2 x 2

matrices:

r11  Ti12 11 12
XY — Y Y

€r21  T22 Y21 Y22

(3811 2012) : (y11 y21)
($21 I22) : (yu 921)

T11Y11 + T12Y21

T21Y11 + T22Y21

T11Y12 + T12Y22

T21Y12 + T22Y22

(3811 £612) : (y12 y22)

($21 I22) : (y12 y22)

Perhaps we can make this more intuitive visually. Supposevtie notate the

four values of the final matrix aX Y1, 1], XY[1, 2], XY[2, 1], XY|[2, 2] cor-

responding to their position in thiex 2 product. Then we can visualize how

the rows of the first matrix operate against the columns o$#t®nd matrix to

produce each value:

T11 T12 Y11 T11
=XY[1,1],
Y21

Z12

Y12

Y22




