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Determinants

1. Let A= ﬁ z] Compute det(A).

db(A) = 24-3( = 8-3=5
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3. Let A= |1 0 5|. Compute det(A).
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5. You can compute the determinant of a large matrix by reducing to echelon form
using only interchange and replacement, tracking how the determinant changes at each step.

(a) Interchange * é&?s Ha Si'g‘\v\ 03' € dofesminant
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Vector Spaces and Subspaces

1. State the definition of “V is a real vector space”
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2. Let P, = { at’+bt+c : abceR } Show that Py is closed under scaling and
adding. t)
- 2 +(c+
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3. Let V be a vector space. State the definition of a “H is a subspace of V.
H SV sahsfe
® ekl
@ T (%4 J—OQ—D- undon 5‘—&»0'\"\4
@ H s Lopd wndea *‘9"0""‘3/

4. Complete the blank in the the following.
Theorem:

H C V is a subspace of V

and only if
there is a set of vectors % C H so that H = S_P‘“ ou»

4




Exam 3 Review Math 202

Name:

Section:

t
of vectors by rewriting the set-builder notation.
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5. Let H = { {t - 3s:| eR3:s,t€ R} be a subspace of R3. Prove that H is the span of a set

lYou must show all steps?
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6. Let H = a _cgb € R*:a,b,c € R} be a subspace of R*. Prove that H is the span of a

b+ 2c —
set of vectors by rewriting the set-builder notation.lYou must show all steps. '
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2p —3q
H = 4p eR3®: p,garein R
1+¢q

Determine if H is a subspace of R3. If it is, write it as the span of a set of vectors.

Claim: H s

7. Let
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Determine if H is a subspace of R3. If it is, write it as the span of a set of vectors.
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Column Space and Null Space

1. Fix an m X n matrix A = [51 . 5,1] Define the Col(A) and Null(A)

3. Draw a sketch that illustrates Null(A) using the linear transformation 7'(x) = AX

-
(o}

r
NaL(A) (Rv\ m*‘

4. What is conveyed by the word “space” in Nullspace and Column space?

"TLuaz ar_  boll su‘os?tui.

b s Hay contain O
M PO J,gl widln A&ﬁa‘oj

Moy ant Sopll  wanln scaling



Exam 3 Review Math 202

Name: Section:

1
5 Let A= [2
1

v 00 W

4 2 2
101 . Determine if |'6:| is in Col(A) and if [ 2 :l is in Null(A) .
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-2
6. Let A =

N W o

4
3 } . Find a non-zero vector in Col(A) and a non-zero vector in Null(A).
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Basis

1. Let H be a subspace of a vector space V, and let B be a set of vectors in H.

State the definition of “B is a basis for H.”
5 'S a~ \loads 6-»\ H'
b Bo © B o Lasdy ndpendent

':'_9-9- @ H’-‘SP&&%.

2. Suppose that H C V is a subspace of V, and that B = {b1,...,b,} C H as in the definition
of a basis. Draw a picture that illustrates the relationship between V\, H, and B.
y

1 o] o V=R
3. Let U = 0], , 10 . Show that U is a basis for R3.

1
0 0 1

(In other words: check that it satisfies the definition of a basis).
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4. Determine whether the sets below are bases for R3. Of the sets that are not bases, determine

which ones are linearly independent and which ones span R3. Justify your answer.
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= 0] = -1 - -1| = 2| - Ol .. vr o (= = o = =
5. Let vy = gl V2= |9 ['Va=| g ['Va= | V5= | and let H = Span{vy,va,V3,V4,Vs}.
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1
6. Let A= |:2 } . Find a basis for Col(A) and Null(A).
1 =4

P:oo‘- Colunmns 1&._4 &m“k o uars é‘\ Col (A)

< pamwabc  utdn frw 0{ AX =5
- ‘3“’"‘" o~ \oass} .6-'\ N\JL(A)

—

DMA;—O 4o &5\4\49- e\t O solutong

I

Yo R4 s |
Soluhvo~n Stk Yo AX=D

xa."X; =0
Xy fa Resll: Piook  Columns of A
= (- -3 e w,,e.\c.uk)
L3l [
‘ -74 3 l& R oA
[T - ]
{

i

i ] “2; &u&Q(A) B

N










Exam 3 Review Math 202

Name: Section:

-2 4 -2 4 0 -2 0 1 0
1 -2 -1 4 1 : -3

7. Let A = 0 0 L -3 1| You are given the fact that A ~ B = 0 0 5
3 -6 0 3 -6 0O 0 0 0 O

Find a basis for Col(A) and Null(A).

?.\;o¥ Colimuns -v!,A
&-\w\ a \-ouﬂféﬁ CO‘O“LA)

> [

l‘} A loaas 6‘6'\ Col_(A)

-—o

To %{A& a loasis 81\ NJL A)
~cal Har A~
mete  [AIB] ~{ 813§

S0 celubhona 4 AX =3 o opisan Ly

1”1 -2 o \ o O“
o O I 3 o] o
0 O O O || o
o o o0 v o oJ

¥ (LH- 39 M
e wr 3
- |
¥s =0 " ‘L ¥§¢ <=0
— Na-X = -
1 l’é‘:’s} ok ml 1
08 T LA Lo S



























Exam 3 Review Math 202

Name: Section:

Define: A set V is a vector space if you can scale and add vectors in V, and

1. V is closed \&V\(&J\ Smg“'h%
2. V is closed \*‘“&“‘\ d&(\ﬁﬂ/
Q
3. SCAQ‘.\A% 8’ O-M"a/ works as usual.

Define: Let V be a vector space. A subset H C V is a subspace if
—

. 0O
2. H is closed %W(QD\ A‘&Q"Aﬂ*

3. H is closed “‘“&M Qc,dﬂﬂ\’\!r

Theorem:
H C V is a subspace of V

and only if

there is a set of vectors % so that H = gmb\ u
\

15



Exam 3 Review

Name:

b
Fix an m x n matrix A:‘.E: ave Q..}
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Compare and contrast the Column Space of A and the Null Space of A:

Col(A)

Null(A)

Col(A) C R™

" —
Col(A) = Spau ? Ay, 74,
A § -~
explicitly defined
easy to find elements :

pock Scallaqs,

hard to check if v is an element

redu (_A l 7)

Null(A) ={0} if and only if
T(x)=Axis _ONL =40 -0

16

Null(A) C R"

Null(A) = gi‘e Rv\ » AX =3‘}

implicitly defined

— =
hard to find elements : _s_ib'.‘—Ax 20 -
(el [ALD) )

easy check if v is an element

Cowvuk A'{ cacy :ﬁ N =0.

Col(A) =R™ if and only if
T(x) = Ax is _ento.



