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tearing goats
. Define affine subspaces
- Specify affine subspaces with equations
and parametrization

° Lines
, planes , and hyperplanes as special cases .

Daff Lat V
,
W be F-vector spaces . Ann affine subspace

of V is a set of the form
A =p

+ U = { p tul u c- US
where

p . is some fixed point of V and U EV.
The dimension of A is the dimension of its
linear part , dim U . If dom A -- k

, we call

A a k-plane in V. If k -- I , call A a line; if
k -- 2

,
a plane , if ki dinN) - I , a hyperplane .

A function d : V- W is an affine function

of Flin trans f. V→W s .t. Ku) =p tft)
for some fixed p e W .



Stoyan Affine = linear t constant

✓of
dim

'

n k

We will specify affine subspaces A wa
• equations : a system of n-k linear equations
with so I 'n set A

o parametrization : an affirm function

d : Fr- V with image A (often with
d injective and r -- k! .

Lines Given distinct points p, q
e Fn

,
the

lim through p and q is given by

L-uptspanlq-pf.TW

Thus L is parametrized by

di-III-tcq-pl-u-tlpttq.TT
i



Plaines Given points peg , r EF
"

not or a line ,

the plane containing p , g ,
r is

A-uptspanlg-pr-pf.TT

,
at

Thais A Ms parametrized by
-

e÷÷÷¥÷÷:
Fig. The line L in IR

'

through 10,21 and 13,0) :

Ha-e↳ L -- 10,2) t span 113, -214

L

l
.
its specified by an equation of the form

axt by = c .



Plug in (0,23
,
boo) to get the system
2b = c

3 a = c

To get a particular so 1h , plug in a 6 to get the

particular solution b =3
, a

-

- 2 , whence L is

specified by 2x t 3g
-

- 6
.

TPI What other equations specify L ?

Since L-- lo
,2) t span 113 , -2) f , have the parametrization

f : IR- IR
'

t Ns (0,2) t t 13, - 2) = ( 314, 2-Zt ) .

E.ge Consider the line L EIR' passing through
(1,2, 3) and I - 2, 4,0) .

Then

L = 11,2
, 3) t span ) ( -3,2 , -3) }

and is parametrized by
,

l : IR- K
t '→ ( 1,2,htt (-3,2 ,-3)

= ( l - 3 t
,
2t2t

,
3-3t )

.



L is specified by two linear equations of the
Arm ax t by tea --d . Plugging in
( 1,73) and l-2,40) , get the system

a t 2b t 3 c =D

- Za t 4 b =D

i. e
, a

t 2b t 3c - d =D

-Za t 4 b -d " O
.

Apply a -Trad're ?

c.: : : loin : : :: I :)
.

Thus a =
-Z c t f- d Free variables c

,d .

b = -÷
,
c t f-d .

St la
,
d) = 4,0) and 10,1) to get basis

l -I , -24,1 , o ) , 14,28 , o, l )

of so I 'n space . Scale to get busy

( -6
,
-3
,
4, o) , (2, 3,0 , 8)

which is prettier .



We get coins
- 6 x - 3

y
t 4 t -

- O

2x t 3g = 8

specifying L
.
Each corresponds to a plane

and their intersection is L
.

'

Eg lat P be the plane in IR
'

passing through
10,2, -2 ) , 14,31) , and 4,0, l ) .

Then

P = 10,2 , - I ) +

span { (4,0 ,2) , ( I,-2,41 and is

parametrized by
di IR
'
- R

'

(s
,
t) 1-7 (0,2, - l ) t s (4, 0,2) t t (I , -2,2)

= ( 4S tf, 2- 2T ,
- It 25 +2T)

.

P is specified by the liner eg 're axtbyrcz =D
which is satisfied by 10,2, - l ) , (4.2 , it , and 40,11 .
This give the system

2b - c - d = O

4at2b -d = 0

a t c - d = 0



Apply G-Tried '

n :

* ÷÷÷H÷÷÷s
.

Thus a = -d
,

b -- 312 d
,
c = 2d

.

Setting d
-
- 2 give

- 2x t 3
y
t 4z = 2

as the eg
'
n for P

.


