'F(MNAY'H--' Ax,) = )‘Mﬂx . Xnl.

(MLA t(x), . %) = x:'*:zm L (f:RT9IR)
Homogeneous foncton o oly +... %oy #

E! 12y let flxy)= \I'ﬂ =X~ . shon that
0) fis howogeneous fnction
(1) f sotisfies Thm. 1A

(x'a\q ot af - m ... x..))
Bak (1) consider T, Ag)—J(w Nk
NNEY)
SN
= AJE = Afln,y)
2t hoﬂwpcoos of degree 4

F._(2 - -
) 9_ 'ﬁ? __..4

2‘: = W -
3y 2y \I“.‘x't
& af XLy
*‘5 \F"x *-%\['F-z
3——-r1—1 {y=x = £6y)
b R R

B Tly= xR nxq -5



1.3 Directional Berivatives.
= flxah y)-109)
p)((:(xl\,) gl-;‘: JHJR ),

v‘,{()(l\') = fi-. f(xly-\h):_félvl

y, "% o h
qd- 1") ,
V‘Dx‘r(*”ﬂ ’ s Cuvye Y\ﬁb\ﬁ!h' 1
R P v surface S
2 Y
- .,,‘\'
oo ‘Joq
vli\\l?ﬂ) neu
‘V!-F(h\l)
@, -curve neA® r:uf
T TS

i Lol ‘
?Jﬂi Yo Tuielmon
vwouavhou 3 .




Y Let T be o funchian of X,y. @
P(x,\l) o point in the domam of f.

;. U a mﬂ vector where the QMQ’Q
1 e 13X betwee U omd X-amas is B.

— (30— B =(cos L GiIng))
The directionad dervative 0f £ with the diection @
s defired by

h
A (x+heos 6, §+ hsing)

of /
Ralre of chamsys X e | A

foepn wrt. the gSme 1 G

7 ih“-?\wto{ U.__.r-a——-—-—-)

105 fxy) s slope. of 1‘an9m‘r7
| of corwe € Comstructed From (

intticechon of S ,'P possing
thvough fy . |
—. (intersechon LI P, swace S)

othewsd, Yo hsing, 0)



b D-I'F( 4 \,)'- 2|M ‘F(x'u\(bseﬁ"“s'“O)"' ﬁ’.@
v h-o W o

b

y IE"W Dxﬂx,‘l] 100 B;i'.(o; 0)

X D; T0a) ’&'2 ok h) 20N D, 6y

6ale ]QJ‘X.‘I)] 10 @ ) (p=1)
p; foon= &,: ﬂi._g_:%\&‘_’dh P,y

G 129 Lot £Ow) = X" 3y | §is o unit vector s,
| the owgle biw. X-0mis amd ) s

find D3 £lx V).
F: £lxy) Do ﬂ‘l,\l)" Biwn ‘F(X'\"‘COS 13:.\'* '\Slh{)jm)
W ho S

h
= Jive f(x-t!‘i ; g*g)—ﬁx.w

3 .

ho
Tond SRy w W
- 0 b
s _,xt}_ﬁ/& #
EN Z.0 ke
plxsh e Y3
A= 0310,V 0K , B=bilrk bk
{

Jd ~
(Orudient. VF(*.‘I) =T, (%, )}*F ("v'/))'
el ootz V=4 *é.l' ’



Then |10 Let € be o differentinble Sovhon of ¥,y.
It 0- Coseusmoa,ﬂen

W_;-—

D" -RXN) U AVA{ERD

&

~ = cos OF, (xy)+ smef (x,Y) .

f_rggf Let g be a function, defined by
()= f(x+fcoso Y+ tsmo)

- q(b) Bm 9£°+l‘)ﬂ(—°)

h-0

= Rim f(x+hwei_g+h9no)

XY 6 or
reaq rded QS
Constant,

f(x V)

ho0

- D > £0x, V).

let r=x+tcse, S=Witsing. Then glh):flrs:

3
/‘f\ 9'(‘“ Q. %t-\'OFdS
» |r S\ '%EC"’O*?FSMO
t t umto,rx =4
q(o) lcose-\-anmG

=3
- DLF( \,),._'f)fcwe -\;gs\ne .#
G TGy)= -3 cos TT+sin g j=11+87
E’i =579, /vF(x e

D-‘ |\n U VF()( \')
__,(12—1*‘%3) (Zm-aj = x-;_\?[_:s

|") (ZK)L "\' ("’3%

#



D let f(m)— L A

" Fmd V\c(s -4)

(2) Find the wﬂe of chmge ofFf(x,y)
with dicection & ot (5-4).

sol= (1) un VFxy)=f, (x v)i‘ +f ﬁx\\;)j.

=23 + 3.
Zs b

VF(S,'Q)?— %i‘ - ,J
() w1 Dptis - u'OO COS(I)HS"'(I)J

"‘Bt-\'lj
D W (5,-4)
- pyfls = (5;*-» (%2-11)
43 q #*

Let @ be omde behmn V omd T Fxy) then
, D flry) = 0- vy,
vw.z("” = |ul-|vex )l cos ¢
- Moamom of Dp¥lay) oceurs when ¢ =0

Thus, laest rate of chawe 1 determined
\7\5 VF(x\y).

v



T‘\_h T ‘F(X,\I)MS continnous 'ﬁ‘vsf Par-(,;o[ deriva-ives

= in o dowain contajpin the ?0in+ Cxo'\lu)’ﬂp"
ot this point £ will incrense tapidly v the
dhechen of s audionT V10, v,)

Tm  Assme that Flxy) has continuous fit gortus

T derNatues in an opew disk at (5,Y) omd thot
V5 Moo )40y Then VX)) is nonmat o
the level axve of £ thowgh (oY)



