



5.2 DeterminantsbyRowoperations

How do our three

q VHN elementary row operations

fi
ig.FI
FTaffectthedeterminant

Let's answer this question through some examples

Multiplyarowbyascalarth
A fast LE II

Det I Det 2

HH spy2 5

Det I



f it fat
Det t

So it looks like multiplying a row by
ltmuttipliesdetLAIbytaswe.tl

Swappingtworowsy

A f 1351
Det I Det I

B
f's a II 41
Det 2 Det 21

So it looks like swapping two rows

multipliesdettalbi



Adding a multiple of one row to another row

Ex A f f 17172 5

Det I Det I

Is I7 16

Det I

f 1405
lolz

2 5

Det I

So it looks like adding subtracting a multiple

of one row from another doesn't affect detCA

These facts are extremely useful for computing
determinants Why Let's see



E If A
Igf

compute detCA

Solution Okay this looks bad

BUT as long as we keep track of how deHA

is affected we can apply Eros to simplify A

a K s L I i
Det A doesn't

change

This new matrix has the same determinant as A

but it has one new feature it'suppertriangulary

Therefore its determinant is the product of its

diagonal entries det ik ik 4 4



But this means that det 4 as well

This gives us a new strategy for finding detta

Put A into REF Using EROS

REF A is upper triangular so its determinant

is the product of its diagonal entries

Work back through your Eros to find del IA

E If A 4g 64 find detCA

14 20

Solution
det is multiplied det is
by 42 unchanged

Ap I p5 14 20 Rs 512



det is multiplied

f by
C l

g I JR.IR crers

The determinant of the REF is 1 4 C 5 20

To undo our ERO changes we need to multiply

by l t and multiply by 2

n det A 201C 1 z 140T

E If A

fly
find detta

Solution No change 4 D
t

at t l H



I I
So def A l 9 f t

PropertiesofDeterminants

theorem Let A B be nxn matrices

A is invertible if and only if det A to

del AT Det A

If telR then det TA t detta

det AB del A detLB

If A is invertible del At 1
de



Wecanactuallyuse40togetaslickproofots

If A is invertible then AA I

Thus deHAA 1 del CI L

But detlAA deHA detLA by so

dettaldetta I dettA delta
B

Nole is also exteful for showing
that certain matrices are invertible

Ex If A B are nxn matrices and AB is

invertible then both A and B are invertible



Proof If AB is invertible then det AB to

Hmm but det AB detCA detlB so

detCA det B to This means detCA 1 0 and

detLBI to so A and B are invertible


