
VECTOR SPACES
AND NORMS



A vector (over IR) is a net V equipped with two

operations ,
addition and multiplication by scalars ,

such that

it utv -- ut u t un EV vi) a foul tapu fue V, a .pe/R

ii ) (utvttw = utfvtw) FUN
,
WEV vii) a (utu) = au tav tf UNEV,

at R

iii) 1. u -- u V uEV viii) Iu -- U t ut V

if there is some O EV meh that iv) lat pl u -- autpu tf u EV
, xpHR

Ut O = u tf u e V

V) for all ut
V there is some

- u EV much that ut fuk O



Examples :

R

R
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Pn = { all polynomials of order
at most n }

p = { all polynomials }



A none on a vector grace
V is a function

Hall : V- co
,
a) satisfying :

Ponting : Hull > o tf u EV
,
and Hull -- O only if u -- 0

Homogeneity : Hauk -- Kl HullV-ue-V.ae/RTriangleinegualily-:llutvHEHuHtHvH-Vu.vc-V
A vector grace

with a norm is a homedvedorrpace_



We think of Hull = length of u
Hu- HI = distance between u and v



Example
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:

and Hull -- Iul ( the absolute value) .

This is the canonisation on IR
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and Half Fifa
' (where a- lui , . . .
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This is the Euclidean or canonical norm on IR
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This is the linorm
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Example :

f- R
" and Hull - Max { lui , . . . . , lanl } .

This is the laihom .
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QUESTIONS ?

COMMENTS ?


