
Normal lines+ target places

Suppose z = f(x,y) ·

e. g . z= x+ + +2

-

& Gostos xot jet
- ..-

(x0
, 40, 0)

You spect a lot of time in calc I thinking about target lives

to a surface. The rightmalog here is the target planes

For concreteness x= 1
, y

= 2 => z= 5

I'd like to find the target place atThis point.

To describe a place we need 2 pieces of into

1) a point on the place
2) a normal vector.



So has
,
we have the point: (1 . 2, 5).

We need a normal rector.

-+4

Consider Flt) = (t
,
2
,
f(t2)7

ab
in the surface

The fasent to this come is always tugent

to the surface
-

5'()= (1 , 0, fxlt,2)

F(t)= (1
,
0
, fx (12)]

fx= 2x =(1 , 0, 27

-



We can play this same game to find mother ractor

target of the sure port

5(t) = (1
,
t
,
f(l ,t)]

5) = <01k fy (1st)7 t = 2

5'(t) = 40 , 1
, fy(1 ,z))

= (0
, 147

So now I have two vectors target to the
Surface all this point

< 1
, % f (,2)] = <192]

20, 1
, fy (1 ,2)) = < 0, 4)

In feet if = (a , b) more is

Ja, b
, afx + byy7 = (a, b,for

< rat, 2+bt, f(l+at,
2 +bt)]&



let me be more tese:

< 1
,
0
,fx]

[0 , 1
, &g 7.

On we make a comal direction?
T
1 o Ex <-Ex, fy, 17
01 fy

↑

Traditionally we use <Ex fy -17 .

It's just as to

So : at (12, f(1,2) fx = 2x =2

fy = 2y =4

< 2, 4, -17 13 normal

2(x - 1) + 4(y-2) - (z - S) = 0

z = 5 + 2(x-b) + 4(y-z)

z = f(x,yo)+(x)(x-x0)+(Y(y-4)



Look like anything? This is just the

liven approximation ,

z = L(x,y)

-

e
. g . xy + yz +zx= 1) at (1

,
2
, 5)

2 + 6 + 3z(x+y) = 11 - xy

z

=

E
-(l-xy))=(l-2)

=-



z = 3 - 5(x- 1) - B(y -2)

There is a better way !

F(x
,y,z) = xy + yz+zx

level set of F(xyz) = 11
Clic
,3)

VF = (y + z
,
x+z
/ y +x]

= (5, 4, 37

S(x - 1) +4(y -2) + 3(z -3) = 0

z = 3 - (x- 1) - E(y -2) Whoa !



E(t) lives entirely in F(xin
,
z) = c

F((t)) = c

EFIM) = 0

#x +y + Ezz = 0

%F. = 0

# So ine defie Ma tugent she
to lear sont at Go

.Yozt byb
Fx(x - xo) + Fy(y-yd) +E(z- z) = 0


