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A is man matrix

① ColA subspace
of IRm (m = #rows ofa)

Col A = "Span of cols of A "

A= (i)② NulA= S/Ax= :3
ColA = Span( ; )

, 13.solns to Ax=2
wait spand lis.
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V 3187 is a subset of I

XOHE)i)
,
(3 is a surtois c= 5 v=l cr =f

N Sil,3 is t a subset of It

IR3 is a subset of IR3 (non-prope
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,
(13 a subset of 13 ?



e.g., 

*three vectors

*the span of three vectors

*the set containing only 
the zero vector

*all vectors in R^2 that 
are either on the x-axis or 
on the y-axis

pictures
of subspaces?

E in IR2
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C= -1 Hi = 5 YER2/2,2003

SoJ not closed under scalar mast .
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NO 1 .

closed under Scalarmutl ?

Also its not closed under vector add .
e. g . (olifo YES Z closed under vedrada
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e
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closed undervector add ?

[S3Vto is a subspace of 123.

(3) +(s) = (=2)
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Its =EIR(x ,
= 0 or=03

= ExeR/2=03
V= ku=n
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Q :is Its a subspace (i)
,
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,
(1

,
(5)

,
(5)

or ite ? Wo
Va : Is Its closed under scalar mult?Vyes = m = 14
XQ2 : Is Its closed under restor add?

u+ v= (3)+ (i) = (5) 435.
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The subset of A consisting
of al linear 00 &

combinatioaQCIA ? Vyes
Q2 : rewrite this question

Q1 as a better one? SENulA?

137E span(i), (37
,
/i (reciveorA)

E.+/ +ca consistent
Vector egn-

El row reduce[T = (A/5) & noputumn

Wor
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↑

no pivot in

Q : easy way to check? anycoloiu

Find the weights by getting
↓ RREF & Check that they work-

· v= FRENIA =EilAXIEbQ : Is there

Av = ( )( =/ another way
to think

Nut? Zu= Nut ?
about

↑ 61: Anz
NulA is· IIl a subspace"
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Den : If HEIRh is a subspace then

dimst = #rectors in a basis of I.

↓ busifo Records condim
oor
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B= (i) ,
(8)

,
1913

(*) : (i) + 1:1 + 19) (i)= (: + =(:)+3)i
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cofactorexpansions()
Idea : have a better way to compute

det (A) Using the fact that

for upper/lower triangular matrix B

computing def(B) is just the

of diagonal entries .

=
-X ? F











Supplementary FREE textbook 

https://textbooks.math.gatech.edu/ila/

NOTE: Cramers rule and Adjoint of a matrix are NOT covered in 
Math 1554







https://www.geogebra.org/calculator/mkxeqfjy






