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Suppose A is an n X n matrix (squa;matrix), then A is invertible if there exists

a matrix A~! such that

AA= ' =] and A 'A=1. CanHer defmton .

We can only talk about an inverse of a square matrix, but not all square matrices
are invertible. We will discuss such restrictions in future lectures.
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Recall

Suppose we are given a system of m equations in n unknowns:
a11T1 +a122 + -+ + a1nTp = b1

211 + 222 + - - - + A2p Ty = by

Am1T1 + Gm2Z2 + - + QynTn = bm

This system can be written in matrix form as:
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Permutation Matrices
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Elimination Matrices
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Example
Solve the system of equations

rT+2y+3z2= 6
2¢ — 3y + 2z = 14
3zr+ y— z= -2
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Elimination — Summary of the previous example
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The idea of Inverse Matrices

25131 —|—4£E2 —2$3 =2
45131 +9$2 —3333 =8

Consider the following system:
—2x1 — 329 + Tx3 = 10

Our goal is to find z1, x2, and z3. In matrix form, this system is:
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The idea of Inverse Matrices
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Note on Infinite Solutions
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Block Matrices

1

4 by 6 matrix 0
2 by 2 blocks 1
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‘Block: multiplication If the cuts between columns of A match the cuts between TOWS
of B then block multlphcatlon of AB 1s allowed ST AT R
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Example 3 (Important special case) Let the blocks of A be its n columns. Let the
blocks of B be its n rows. Then block multiplication A B adds up columns times rows:

Columns | | — b —
times a -+ ap : =|laijby+---+a,b, |. 2)
rows | | — b, —
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1 0 O 1 0 O
One at a time Eyxy=1-3 1 0 and E;;=| 0 1 0.
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