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1.5 — Elementary Matrices and a Method for Finding A1

Definition 1: Matrices A and B are said to be row equivalent if either
(hence each) can be obtained from the other by a sequence of

elementary row operations. M
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Definition 2: A matrix E is called an elementary matrix if it can be
obtained from an identity matrix by performing a single elementary
row operation.

Theorem 1.5.1 Row Operations by Matrix Multiplication

If the elementary matrix E results from performing a certain row
operation on I, and if A is an m X n matrix, then the product EA is
the matrix that results when this same row operation is performed
on A.

6. An elementary matrix E and a matrix A are given. Identify the row
operation corresponding to E and verify that the product EA results

from applying the row operation to A.
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7. Use the following matrices and find an elementary matrix E that
satisfies the stated equation.
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Theorem 1.5.2 Every elementary matrix is invertible, and the inverse
is also an elementary matrix.
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Theorem 1.5.3 Equivalent Statements /fr‘\/-\

If A is an n X n matrix, then the following statements

thatis, all are true or all false.
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éc) The reduced row echelon form of A is I,. ceod
Q d) A is expressible as a product of elementary matrices.

P aZbh A inernble = AT gusts.
Ay=0 = A x=AD

%4{762%2 )7/ IS Gnottai~ Salubs, |
Tleu /4_'—":3. => /4_3?_ ';?':—. 2;

—_ D
— O

| - - o —_
I AG-F)3[0 ==X ~¥,=3

— —_—
==X =X,



b=C }4;-’— 8 L\azg.. m»(@ Hu ‘H)‘(/;}/ 9[(4}4‘@1/
So W/\ codecny o free veriablos
B? ﬂl/«/] [ 2.1 rrel has n Noyw zwd VOIS

89%[,0{‘3, rref s T,

C$>Oe /‘/‘c-(: ZD‘C“ A s I"'/ So L, cawu
be oltained Croe A b7 s Series of efaweﬂy/ay
Vo W,_ o (o QM95

j[;’ - Er“‘ E—ZE‘A b? -mlv\ [¢/

So A Is erpressible as o Pmﬂ&% ot % MY
A=0 Fonn =, (L, BE)4 =L,

— B — R “’l < .
50 Er- tzﬁ(:% /4 IS I\/Hfér“béé»



Use the inversion algorlthm to find the inverse of the matrix (if the
inverse exists).
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19. Find the inverse of each of the following 4 X 4 matrices, where

ki, k,, ks, ky, k are all nonzero.
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27. Show that the matrices A and B are row equivalent by finding a
sequence of elementary row operations that produces B from A,
and then use that result to find a matrix C such that CA = B.
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24. Express the matrix and. its inverse as products of elementary
matrices.

A:[l 0 Basic idea: i = 1T
—5 2

Peduce A <« s W/)} : 0
ke of e @ZQWW = A= £ 2R
7 OW WS‘




33. Prove that if B is obtained from A by performing a sequence of
elementary row operations, then there is a second sequence of
elementary row operations, which when applied to B recovers A.
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