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eg
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vector subspaces of R2

vector subspaces of R3

















































































































































































If V is a line dim V 1 Any basis of V consists of 1 vector

E v where Y E V V O

es For any JEV thereexist a unique α

24 0 such that w̅ 12 1

12 1
eg 6 3 3 2 1

E 12 1 is a basis 1 4 2 212 1

0 0 0 2 1






















































































If V is a plane dim 2 Anybasis of V consists of 2 vectors

E v V2 where Y V EV are non zero andnot in same opposite direction

eg n V R For any JEV thereexist a unique α β
a such that w̅ α e pea

e

eg 2 1 Ze 192

In general for any x y EVE e ez is a basis
x y e t yeswhere e 1,0 22 10,1



eg

E vi V2 is a basis of V

V V

For any JEV thereexist a unique α β such that w̅ α V βV2

For example V V 3 V C 1 V2

v1 = (1; 0;¡1)

V = f(x; y; z) 2 R3 : x¡ y + z = 0g µ R3

v2 = (0; 1; 1) 2 V not in same/opposite direction

v = (3;¡1;¡4)



est A 411 11 131,14 is

deta 2 0 A is invertible has
only zero solution a basis for 1R

13 124 1111518 11,141 is

detBEO B is not inventive
has nontrivial solution not a basis for 1R
for example













Ht costSmt tel os.co

F
looparound

it infinitytim

Hts cost Smt O t T

A
real 810

Rmk t is called parameter

regular means r't 0 Hts costsmt octet

Wewillalso consider curve defined on
closed interval and unbounded interval 0 0



F Xo txottxi.jo tyotty t

Xo Yo tix Xo thyrgos octel Trying
Xo yo t X Xo Yi Yo yr X.to.y yo

Startingpoint vector fromKoryo yo
to X1 y

top
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Q Consider v10 0 Smt 1 cost 0 0544

sharp corner

differentiable

Note r G 1 cost sint
r 4 11 1,0 0,01 not regular



acost asint 0 t 10 0 bt

it

3
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y x


