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1 What Do You Learn from This Note

In this lecture, we shall introduce a powerful technique on manipulating
matrices — matrix partition (Fi53HL).

Basic concept: matrix partition (fFE/ER)

2 Matrix Partition

We first see an example about the partition of a matrix.

Example:
3 0 -1 5 9 =2

The matrix A= -5 2 4 0 -3 1 can be rewritten as:
-8 -6 3 1 7 -4
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3 0 -1 5 9 —2
A11:<_52 4)7A12:(0_3)7A13:(1)7

Ay =(-8 =6 3), Ap=(17), Ap=(—4),

where

Generally, for a matrix A,



, the matrix partition means the matrix A is divided into blocks as follows:
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where A;; is a m; x n; matrix, and m; +mo+- - -
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n. We also call A;; is the block matrix (sub-matrix) of matrix A.

3 Some Properties

Given two matrices A and B and their matrix partition in the following

forms:
All A12 Alk
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Bi1 Bz By
By B By
By B By

Addition & Scalar Multiplication: If (1) A and B are with the same size
and (2) they are partitioned in exactly the same way (i.e. s =t, k =1, and
A;; and B;; are with the same size for any i and j), then we have

A+ Bin A+ By
A+ B= A21.4". By A22:F B
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and
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Multiplications of Partitioned Matrices

Ay + By
Ag + By

Ay + +DBy

r'Alk
T'Agk

T'Ask

We say that the partitions of A and B are conformable (#—%{) for block

multiplication if

1. The column partition of A matches the row partition B, i.e. k =t



2. The width of block matrix A;; is the same as the height of block matrix
Bj,, foranyi=1,--- ;sandp=1,--- ,t.

Example: See textbook P135 (1 45)

If two matrices A and B are conformable, then AB can be expressed as
follows:

C(11 C(12 T C11l
AB = C121 022 OQl (4)
Ca Co -+ Cg
where )
Cip = AnBiy + ApBap + -+ + AyBiy = Y _ AiyByp. (5)
q=1

THEOREM 1. Column-Row Expansion of AB: If A ism xn and B 1is
n X p, then

row;(B)
rowsy(B)

AB = [coli(A) coly(A) -+ col,(A)] = coly (A)row;(B)+- - -+col,,(A)row,(B)

row,(B)
(6)

Inverse of Partitioned Matrices: Example on Page 137 (Left for your
reading)
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