March 16 Math 3260 sec. 52 Spring 2022

Section 3.3: Cram er’s Rule, Volume, and Linear Transformations

Cram er’s Rule is a method for solving a square system Ax = b by
use of determinants. While it is impractical for large systems, it
provides a fast method for some small systems (say 2 x 2 or 3 x 3).

Definition: For n x n matrix Aand b in R”, let A;(b) be the matrix
obtained from A by replacing the i column with the vector b. That is

Al(b) = [a1 SRR - VI b ajq-- .an]
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Example
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Consider A = [

}andb:[ 2].Find

> Ai(b) and Az(b), and

A G- [ﬂ \ RcEiay

..fg f}

> det(A), det(A;(b)), and det(Az(b)).
(A\ 2@ - 01y = M+ s s}

QA (AR = () - (B = ©3F 3= 6

da (A, ()= 3l») -4 = -6r T =3
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Cram. er’s Rule

Theorem: Let A be an n x nnonsingular matrix. Then for any vector b
in R", the unique solution of the system Ax = b is given by x where

_ detA,(b)

Xj = detA i:1,...,n
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Example
Determine whether Cram er’s rule can be used to solve the system. If
so, use it to solve the system.

2y + X = 9

-

Re ohale MWis a5 a malde eguakon }'\—;( -b
] \ X, 9
L ?] &Xz\: L}
A X v

A’*} (p\\ = ‘S #O = A S Non S':ﬁsu\o\r

' T = 66
N - [EL) s A
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