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Strang Sections 3.1 – Spaces of  Vectors

Course notes adapted from Introduction to Linear Algebra by Strang (5th ed), 
N. Hammoud’s NYU lecture notes, and Interactive Linear Algebra by 

Margalit and Rabinoff, in addition to our text
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Example C- : belongs to

V- : for all

7 : there exists

WB : want To show

let F (GR) = F.

(VSI ) V-viwc-V.v-w-w-VWTSV-f.ge
F , f + g = g + f .

First , observe that C-+g) (s) = f-G) + g (s )
and ⑤ + f) (s) = gG) + f-

( s) .

But f G) + gcs) = gcs) + f-(
s) because f- G) ECR and g G) ER ,

and addition

is commutative on the red number .

(V52) V-u.veWE
V

, @ +v7 c-w = u
+ (var) .

Let fig ,
h c- F.

Then ( If + g) + h) (s) = G-+ g) (s) thts) =f- }
F-sad because

(ft (9th) ) ( s) = fÑÉ = f G) + g. (g) + h (s)
f '56th 6)ER

yiping lu
Verify VS1-8
Not Required



Example

the
7h0

functionauyfouctio-f@sD30EVs.t. Otu = v VEV ↓ d

let f- c- F. Define 06) = 0 itself .
Then @ + f) ( s) = OG) + f- G)

↓ ↓
an> input = 0 + f- (s)

function red number SES £4,2 €412

(V54 )V-VEV , FWEV s - t .
(◦ + f) (s) = f- (s)

let f- E F .
Then cf E F for any CER . let c. = -1 and define

g= - f such
that g G) = _ f-G)

HES - Then @+g)G) = -(G) +96)
:-[G) + (-1-61)=0

Thus ftg = ☐→ function
c-Rd

yiping lu
Verify VS1-8
Not Required



Example

f.
EIR EIR EIR

(Vss) V-vc-V.tv
-

-
v ↓ d

let f- E F and C=\ . Then @ f) (s) = c(f(sD = I. fcs) = f- (s)

(V56) V-c.dc-IR.tv
EV

,
(ed) - v = ctdv)

let f- c- F. c. d ER . Then V-sc-sj.EE#-E-uzF%EFsERfSane( @d) f) (s) = @d) f- (s)
= c- d. fcs) output

[ c ( df )) (s ) = c (df (
s) ) = c. (d. fcs )) = c. d. f- (s)
↳ociative prop

- of scdamrultipliaho.

yiping lu
Verify VS1-8
Not Required



Example

(V57) V-CEIR.tv/wc-V.c(u+w)=cu+cw
by distributive prop

- of real

number (scalar) multiplication

~
over scalar addition

let fig c- F and C EIR . Then EIR EIR EIR

[4ftg)(s ) = c [C- +g) (s)] = C [ f- (s) + g (s )] = Cf G) + cgls)

-

by definition ¥w
@8) Had c- IR ,

V-VEV.CC +d) u = Cv + dv

Let f E f and Cid EIR
. Then

( ((+ d) f) (s) = @+d) (fcs )) = cfcs) + df (s ) (
by distribute prop

-

of red number (
scalar)

C-R EIR ER multip . over scalar addition)

yiping lu
Verify VS1-8
Not Required
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Solving Systems of  Equations
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Example – Describe the Column Space of  A



Example – Describe the Column Space of  A


