
1.

ShiY=12 = - 4

so Fig(2 , -1) = (1-4) ·

Ja
x= zg

g(z,+) = 2()=2.
So level unve that passes > X

throughthe point is Y
xy
=
= 2 = x=2 Wig(2

,-) =

= (1 -4) -
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Son: We first need to take i=
INI=5 = 13 So n= (12, 5).

Then Dif(P.) = Ef(P) ·

in

.

=(y)
= = 3



-y==-

=
So Dif(Po) = *f(Ps)n = (3

,-3) · is (12 , 5) =it
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: a) As discussed in Lecture-lTf()11 : Duf(a) < If() /I
with equality when U= resp - for unit vector

compute Ef(-1)=[E.-]

x-y- =3-
sof(l , -1) = [3 -4) .

soltf( ,-1)ll = 55 4= 5



So Duf (1,-1) is largest whenEt)
b) Dif(1-1) is smallest whente,)
c) For i= (n, 42) unit rector,
Dif() ,+) = Ef( ,-1) i = (3, -4) · (M1 , (2) = 34.-4uz
0 = 3m-442
So can

takeu
d) 4=34.-442.
341= 4 +442 Enth => 1=i+u = 1 = (+52+ 42
u2. E0·2=E



when U2= -1 , we
have u= 0.t

U2=,me have 4=34 . -4(z) = 34=
=> u=

t
e) -y= 34)- 442 . 1ith1 = ui+ut= up+&
4uz = Su,+b .

uz=4 +3
.

=Eugu

u
when
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Son: dg=Po) di

= Husz =es()-
Eg = - Siz+ 1 p = - Si(0) +1 = 1
by

=Xsniz-yosz. -2sm()-(()-
P-P = (0

,
1
,2) - (2 : - 1 ,0) = 72 , 2 ,2) .

dx= - 2ds = - 2(0 .2) de= 2ds = 2(0 .2) ·

dy= 2ds = 2(0 .2)



So Ugedg= 2 (-2) (0 .2) + 1(2) (0 .2) + 1(2)(0 .2) = T)



6

In: Linearization : ((w) = f(a) +Yf() · (w-)
If =( = (ex - simly+z) - Sin(y+z)].

a) f(a) = f(0,0 ,0) = e + us(0+ ) = 1+ 1 = 2.

&+ (0, 0 ,0) = [ex -Sinly+z) -simly+z)]/(0
,0 ,0)

= (e -sin(o + 3) -Sinc +0)]
= [100]

W = (x
, y, z) -



So Lli) = 2+ 2100] [] =E
b) f(5) = f(0,, 0) = 2 + cs( +0) = 1+ us() = 1 .

#(, ,0) = [eo -sin(+8) -sin(Eto] = (1 +1 -1]
.

&f(, ,0) . (x , y-E , z) = x-(y-z) -z = X -y
-z+I

SoLlyz+E+
↓) f() =+(,) = e +cs(+ ) = 1 .

&fo,) = [e -sin(t) -sinEl]= [1-1 - 1]
.

#(o,) . (x, y-E ,
z- ) = x + E -y +E-z .

So kit=+


