
Ch 8 Geometry of vector spaces

These are regular 3 D

polytopes

Application

linear programming higher dim

Computergraphiis in R

See 8.1 Affine combinations

Idea Think of vectors in IR as points

Subspaces of vector space 1R are

813

a line containing the origin
a plane containing the origin

R

We will study lines planes that don't have to contain 8 called flats

Def An affine combination of vectors Jai up in R

is a linear combination city Cptp

such that

up to 1

The affine hall or affine span of a set S

is the set of all affine combinations of points in S

Notation aff S



Ex 1 w̅ i i w̅ 2

Then 5 2 2 4 3 I is an affine combination

of T.VE so 4 is in off in ñ 5

Note The affine hull of a single point w̅ off 53
is just w̅ since or with C 1

is the only affine combination of

Note The affine hull of two distinct points T.ve is a line
WI

suppose 5 city cave is an affine combi of t.ir

Then C Ca 1 Let cz t any number in R

Then C 1 C2 1 t

Then off are 1 torn the any t in IR

v i i any tink

This is the line that contains both in and w̅ 5

Alternatively let a 5 7 let P T

add p to eachpoint in Span T
notation Spanta p

span a





MainDf A set S is affine if

If pig in S then 1 E p tg E S for all t in IR
the Jefallsuchexpressions is a line

Geometric way to define an affine set

A set S is affine if

If two points pig are in S then the line through

P and q are in S

Main Thm S is affine iff S aff S

lie S is affine iff every affine combination of S lies in S

Let S C R let p be a vector in IR

Stp sep 15 in S called the translate of S by p

Def 1 A flat in IR is a translate of a subspace of IR

ex Any line and ay plane is a flat in R

2 Two flats are parallel if one is a translate of the orther

3 The dimension ofafla.tn is the dimension of

the corresponding parallel subspace

4 The dimension of Let S is the dimension of

the smallest flat containing S
5 A Line in IR is a flat of dimension 1



Thm 3 Any nonempty set S is affine

iff S is a flat

So a flat consists of all the affine
combinations of points in the set





Additional examples




