
8) compositions of f- (GG,y ))



Last class

f-↳4)

¥ : treaty as constant

f-G.g) = sin (Ny)

2¥ = coscxzy)2xy

¥= cos (x2y)×2



f- ↳y) = ✗2+3-12

"" ⇒
.

f-
✗
(2,1 ) = 2.4=8

fy (2) 1) = 6

f is increasing more steeply in the ✗ - direction



14.3 ( continued

2nd partial derivatives

fix,y)= Sir 1×4)

¥×= cos G-4) • Zxy
How does f- class] in ×
, y directions

= coscxzy) x2

¥
,

=
If = - sin (✗4) 2×7 1- cosGy)z×
242k

[How does 2¥ one = 2x [ - My sinky) + cosGad]
My direction?

÷É=¥¥j= - son Cxzy) 2×3y + 2x cos G-y)

= 2x [ coslxzy) - iysihlxzy)]



Remarkable : }¥×= Z¥y in this case

-

k[¥¥¥-]=&ñ→¥¥÷-↳⇒
at x=o :

-ys

☒
= - t 1-

*✗
f- = - / on line ✗ = 0

2-if = *→yk¥¥;¥-(y3x)t)
aty=O :

✗

2+2> f-
= I 2×2,1-1=42×7

on line y= 0



Tbm : If fx
,

and fyx

exist on a
disk containing Ca

,
b)

and are containers
, they

f-
µ,
=fy× .

(2nd partials agee)

Linear approximation .If-G) = 5 + 7-✗

In some sense
,
these are the next most complicated

fantasies
,
after the constants

.



Recall from calc I

~¥
Linearization of fG-) at ⇐a

(G) = A + BG-a) A , B members
,

best approximates f-G) "
new

"
+=a.

How good?

L (a) = 9-(a) ⇒ A- = f-G)

L' (a) = f' (a) ⇒ B- f'G)

(G) = f- (a) + f'(a) G-a)



tEi
graph of

liharizatiar
.

e.g. f(×) = cosG)

a-- Iz
""

f(Hz)= O

f'(4Th) = -1



Generalisation to too input variables

f-( x,y)= 3 + 2x

number

"
' umber number

A- + + By +C A ,B,C c-R

Ct Alta) +Bly -b) → (c-at _hB + 1-+ +By)
What does the graph of such a faction look like?

2- = 3+2+-4

-2×+4+2=3 ahu! It's graph is a phone .

Functions of Reform are called affine ( loosely liar

The hheniration of a functor flay) at (a>b)

a friction LED of the form ctAG-as-B.ly-b)



that
"

best approximates
" f-G.

y) new GD .

How good?

LGB)= fla
,
b) ⇒ C=f(a,b)

¥4,b7=f×(a.b) ⇒ A =f×Gb)

¥4b)=fy↳b)=> D= -466)

LGiy-fla.DI-fxla.DK-a) + fylsb)(y_b)

e.g. Compute the linearization at

f-↳y) = ✗2+3-12 at (a.D= (1,21)

f- (2) D= 4+3=7

f-
✗
( x,y)= 2X

fx G.D= + / 44=6,fy G) 1) = 6



LG,y)= 7+41×-27 1- 64 - 1)

The graph of the linearization B known as

the tensest plane lot a.D.

[MATLAB]
-


