WORKOUT MATRIX MULTIPLICATION

Problem 1.
For each of the following pairs of matrices A and B, write down their dimensions, check whether the product
AB is defined, and if yes, then compute that product.
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0 3 0 -1 0O 4 0 5
3 0 4 0 -2 0 7 0
A= o -1 0 3|’ B= 0O 11 0 11
-2 0 7 0 3 0 -5 0
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0o 1 0 -2 0 5 0 1
2 0 5 0 3 0 -1 0
A= 0o 1 0 =3}’ B= 0 2 0 4
-1 0 -4 O -5 0 2 0
Problem 2.

You have been employed by a developer for mathematical software. Your job is to test a part of their linear
algebra engine: the software accepts two matrices A and B as input and either produces the matrix—matrix
product AB whenever defined, or an error message when A does not have as many columns as B has rows.
To test the software, you prepare several test cases.

For each of the following pairs of matrices A and B, determine their dimension and whether the product
AB is defined. If AB is defined, determine the dimension and write down the product.
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A=(a 1), B:<Z) j)
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A(g Z) B=(x y)
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A=(a b), B=(z y)
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A:@), B=(x )
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a b c r s t
A=1|d e f|, B=|lu v w
g h i Ty z
Problem 3.
Write down a matrix A that maps a vector to the indicated vector. Test your solution with a few vectors.
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(%1 V1 — V2
A =
(U2> (U14-02)
(110)
A V1 _ 3’[)1 — 31)2
V9 2v1 + buy
(111)
(%1 _ 10’02
4 (UQ) - <01’U1)
(112)
A <’U1) _ <’Ul — %’Ug)
V2 v24+r§v1
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V1 Vo — Vs
Aluvy | = V1 + U3
U3 —V1 — VU2
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U1 V2
A (%) = V3
V3 (%1
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U1 U3
Alvy ]| = n
V3 (%]
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V1 U1 + 3112 — V3
A V2 = U1 — VU2 + U3
V3 3v1 + 2v3
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(% 4112 + 5113
A V2 = 721}1 - 4’1)2 - 5’[)3
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