Block matrices and partitioned multiplication
Lesson 42 - Module 2 — Matrix Algebra - Linear Algebra - dailymaths.uk/linalg

Practice problems

101 0 2 000
. 01 01 102 0 0 - .
1. Given A = 100 0 and B = 00 1 ol partition both into 2 x 2 blocks and compute
01 00 0 001

the top-left block Cy1 of the product C = AB.
2. If A and B are both 4 x 4 block diagonal matrices with 2 x 2 blocks A11, A2o and Bii, Bes, what

is the resulting matrix C' = AB in terms of these blocks?

3. Let A be a 2 x 4 matrix partitioned as [A1; Aj2] and B be a 4 x 2 matrix partitioned as {gll] ,
21

where all blocks are 2 x 2. If Aj1 =1, Ao =1, B;1 = B Z], and By, = [(1] (1)], compute the

resulting 2 x 2 matrix C.



Solutions

1 010 2 0 00
. 01 01 0 2 00 . .
1. Given A = 100 0 and B = 00 1 ol partition both into 2 x 2 blocks and compute
01 00 0 001
the top-left block C11 of the product C' = AB.

01 0 2 0 0
e Apply the block formula: Cy1 = A11B11 + A12Bo;.

e Compute A11B11 = F 0] [2 0} = {2 O].

e Identify Ay = |:(1) (1):|, Ap = |:1 0:|, Bi1 = |:2 O:|, and By = [0 0] .

0 1/10 2 0 2
1 0110 0 00
e Compute Ai2By = [0 1] [0 0} - {0 0]‘
e Sum the results: C1; = [(2) g] + [8 8] = [g (2)]

Answer: \beginbmatrix 2 & 0 \\ 0 & 2 \endbmatrix

2. If A and B are both 4 x 4 block diagonal matrices with 2 x 2 blocks A11, A2o and Bji, Bes, what
is the resulting matrix C = AB in terms of these blocks?

e A block diagonal matrix has the form A 0 .
0 Ay

3} . . A11 0 B11 0
The product of two such matrices is [ 0 Azz} [ 0 BQJ .

Using block multiplication: C1; = A11B11 +0-0= A11B1.
Similarly, C1o = A11 -0+ 0- Bys = 0.

And Cy; =0-B11 + Az -0=0.

Finally, Co2 = 0 -0+ A Boy = A2 Bo.

Answer: \beginbmatrix A_11B_11 & 0 \\ 0 & A_22B_22 \endbmatrix

B
3. Let A be a 2 x 4 matrix partitioned as [A1; Aj2] and B be a 4 x 2 matrix partitioned as [BH] ,
21

where all blocks are 2 x 2. If Ay1 =1, Ao =1, B;1 = E Z], and By = [(1) (1)], compute the

resulting 2 x 2 matrix C.

e The formula for this product is C' = A1 B11 + A12B9;.

. . 1 2 0 1
Substitute the given blocks: C' =T {3 4] +1 [1 0].

Since [ is the identity, IM = M for any matrix M.
1 2 0 1
So, C' = [3 4] + [1 0].

Perform the addition: C = [

3+1 440

140 2+41] [1 3
4 41
Answer: \beginbmatrix 1 & 3 \\ 4 & 4 \endbmatrix

The Calculus Course — dailymaths.uk/course



