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t
set of vectors at'ddition sYalar multiplication

A vector space consists of a set of vectors V and a field
F

the vectors can be added to yield another vector in V
tu T EV Itv c V

the scalar can be multiplied with the vector to yield a

new vector in V

If a CF J c then a JEW

Addition and scalar multiplication must also satisfy the following
axioms

1 Commutivities i 18 8 tu tu JE V
2 Associativities Iii 101 tw u.tw tw V i 8 it C V

lap J aCpj ht d BEF
3 Additive Identity SEV sat 8 0 8 tu EV
4 Additive Inverse VT EV I cU see JtW 8

Note D J
5 Multiplication Identity I 0 8 V J EU
6 Distributive property aint f dirt at

lat B I at BJ
V ii J EV V d.pe F

Remarks D Elements of a vector space are called vector



e I e is of avec o l e called ector
2 We will say that W is a vector space over F instead

of saying simply that V is a vector space

Ex IR IR R are vector spaces

Def A vector space over IR ii e F IR is called a real Vector

space

A vector space over ii e F is called a complex

vector space

Ex Recall F 112 or

U F IX X Xn Xi Xi Xn EF

Addition IX Xz Xnl t ly Yi yn IX y Xntyn
CF E f n EF n

scalar multiplication AEF
X X X Xu l Aix DX Axn

CFn EF

Ex IR CX X Xi l Xi CIR over IR

F IR h 3 t X X X I t ly Yi y laxity Xuty Xstys
A IX X X ldX DX Axs C1123

Ex FS f s F set of functions from sets to field F

Addition f gets
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Scalar multiplication

Hf 1 1 2 fix to cF t fEES

Fs is a vector space over F

Properties vector space
Il A vector space has a unique additive identity
Recall additive Id 0 8 0

Pf Suppose there are two additive Ids O o

8 8 8 and
OT tu J

Ot O O 0 is additive Id
11 Commutivity

O 10 0 o is also additive Id
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1 Unique additive inverse

Pf V vectorspace J EV suppose there are two additive invers
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Note a additive inverse of J
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Il The number 0 times a vector
scalar
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Pf 00 10 to J oft of 08 0

Atp F NOTBE distributive property
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Pf at a cast 81 28 too 90 0

V The number I 11 times a vector
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J thro unique w V
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Ex 1 B

2 Suppose AEF UE V and at 3 prove that a o or i
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If a 70 so ta is well defined
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