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Lecture T:

Vector spaces.
Subspaces.



Linear operations on vectors

Let x = (x1,Xx2,...,X%,) and y = (y1,y2,...,¥n) be

B

n-dimensional vectors, and r € R be a scalar.

Vector sum: x+y = (x1+ Y1, + Vo, .., X0+ ¥n)
Scalar multiple:  rx = (rxy, o, ..., rx,)

Zero vector: 0 =(0,0,...,0)

Negative of a vector:  —y = (—Y1,—Y2,---, —Yn)

Vector difference:
k— ¥ = K+(—Y) — (J*f1 — Y1, X — Yo2,..., X%, —Jf’n)



Properties of linear operations

X+y=Y¥Y+X
(x+y)+z=x+(y+2)
x+0=04+x=x

X+ (—x)=(—x)+x=0
r(x+y)=rx+ry

(r +s)x = rx + sx
(rs)x = r(sx)

Ix =x

Ox=20

(—1)x = —x



