
 Homework 9 Due Mar 26 2025

Solutions and

Rubric

4 1 1 3 a b 4 aib 8

4 2 1 2 5 13 23 26

Grading Scheme

5points each

score out of 50



Question 84.1 nor I

a False det det out

b True them 4.1

c False det A TO A not invetaha

d False Idet Y h I

e true



Question 2 84.1 nr 3

a aet s i Ii
i 2 3 i Gi 3 21

2 31 2 3i 3 21 izi sit

2 51 3 3 10 it 8

1 51 11 coi

10 15

5 det

5 2 7 6th 3 1

35 1412 18 bi zit 4i

35 14 18 6 4

351 14 22 bi

36 401



Question 3 84.1 nr 4

Calculate the area of the parallelogram

determined by nov

a U 3 2 2,5

iii
c init ll.it

I am

Area

det Y det 15 4 19

b u 1,3 3,1

det 1117111 1371371 10



Question 4 84.1 Mr 8

Observe that

det ad as required

G



Question 5 84.2 nr1

a False

b True then 4.4

c The Cor page 215

d The page 217

e False det 2 1 det

f False page217

g False A is invertable by rank ruling def A to

4 True



Question 6 4.2 nr2

Find the value K sit

at keet

301 3C 3

Recall that we know how det are changed

by elementary now operatiles Sine

the left hadsich matrix is obtained by
3 elementy operatives each scaling a row by
3 we get

let 39 302 as
352ss.is 3let
c3C13Cz3C

Az
ii3 det

33 at 52

C1 C2 3

K 27



Question 7 84.2 nr 5

Given A along first row

det A i Aij det Aj

0 i 1 det C1 2 det

1 0 3 12 2 3 0

12



Question 8 84.2 nr 13

A

det A 1 Aj det Aj
j

0 o 1 1 oct

0 0 5 2 4

8



Question 9 84.2 nr 23

let AEMn F an upper triangler matrix
Show that

det A IT Aii product of maindiag
entries

Proof via induction

Base sup n 2

we know for n z A 82 det A ac

Inductive step suppose that for cy non upper

triangulo matrix holds

Now consider

A All diz dis dinO 922
933

0 0 0 And

The key observation is to use co factor



y
expansion along the net now

Then det A

Eyes Ana
j
det Anti

of 1 Anti.net det Ani.net

When 1
net

1
2

1

Now sire Antyne the non matrix obtained

from A by removing now ntt and Col

ntl we know its upper triangular with

diagonal entries An Ann Hence

inductile hypothesis apply as needed to get

det A Antian det Antine
n

Anti n Aii

Aii

a



Question 10 4.2 no 26

Under what conditions on Mn F do

we have
det A det A for

a AEMnCF

Proof If n 2K th det A 1 det A

If F has characteristic 2 Not needed for fullcredit



84.2 nr 27

Show that if AEMnCF has two identical columns

then det A o

Pf If A has 2 identical columns the rank A Cn

det A 0
B


