Cofactor Expansion
Lesson 47 - Module 3 — Determinants - Linear Algebra - dailymaths.uk/linalg

Practice problems

1. Compute the determinant of the matrix A =

— W N

0 1
0 4| using cofactor expansion.
5 2

1 2

3 4] using cofactor expansion along the first row to verify it

2. Find the determinant of B = [

matches the 2x2 formula.

by expanding along the first column.
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3. Calculate the determinant of C' = |2 1
0 4



Solutions

1. Compute the determinant of the matrix A =

— W N

0 1
0 4| using cofactor expansion.
5 2

Choose the second column for expansion because it has two zeros.

The only non-zero element is aszy = 5.

The cofactor sign for row 3, column 2 is (—1)372 = —1.

g ﬂ,whichis (2-4)—(1-3)=8-3=5.
e The determinant is asgs - C32 =5+ (—1-5) = —25.

The minor M3o is the determinant of [

Answer: -25

1 2
2. Find the determinant of B = [3 4] using cofactor expansion along the first row to verify it

matches the 2x2 formula.

Expand along row 1: elements are 1 and 2.

First term: 1-Cyp =1-(=1)1" - det[4] =1-1-4=4.
Second term: 2-Cjg =2 - (—1)*2 . det[3] =2 (—1) - 3 = —6.
e Sum: 4 —-6=—-2.

Answer: -2
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3. Calculate the determinant of C' = |2 0| by expanding along the first column.
0 5

e Expand along column 1: elements are 1, 2, 0.
10
4 5

0 3
4 5

Term 1: 1-011:1-(—1)1+1-det[ ]:1-1-(5—0):5.

Term 2: 2-Cop = 2+ (—1)%T1 . det [ ] =2-(=1)-(0-12) = =2 (—12) = 24.

e Term 3: 0-C3; = 0.
Sum: 5+ 24+ 0= 29.

Answer: 29

The Calculus Course — dailymaths.uk/course



