,,{._‘-,,,,,, So/aa‘mn w _ e ’Bd 960 v
i} ox 'B(X S ox ’a(/ 9%

,«-ﬁ__,__(usmuu) g2 +(_.usmuu) 2ax -

—l e ] Cx +0V )Csm (a.xoyz +a></’z)> OL,IZ = “ -

2a>cdl{£ (sm(aX/z-f-ax;z))__ - I

‘753&;9 ’%4;/_. a(l+1)(sm za)‘J S

B % _~2a (sinza)) = _qa sin2a e
| th—)OoiﬂLCX,al/,z)-_..(_l._,.), . S -

——— Exercises3.2%,

| l F;rm/ :/(;U_l[ a}—ﬁXi-;-E,vX - cos 2t ,01/_5//) 3¢,

Z=5t What is_the derivative’s value at t=0 e

J

_J;« ‘24_F‘rla{ ’;2} anJ :aa;)_l._f_w‘::x;_f. é(,z_f_,x - —

m~x~=~u+u—,—;_=~u-~-uh,_z:.ﬁu,u‘ana/é/:en*/}n o

| |
g‘: —and-_ ;a:d at-the point (u, U)f..f(f s )

3 Find 2¢ ,Qu U Ly the /oomf
— | 2x 24 0%

_ﬂ____(x,aaf z2)=(V3,2,1),/f a..._qT__.—, p_x*'/-f'Z:

| ﬁ X—-y +2 , =X+ e -
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Exam/a/e 3.30: Find .a_“i /f..w.: xé+0Vi 22
X

|
4
|
|
I

S,

| 2

_ land z = x'+ af/.z‘ ,

,ﬁ_gv;_l.:'fx ano// are /ho/e/ocna/enz‘yar/'aé/e.s R

|
|

2.,717[_)(7&/20/72”0}’6 :'na/e/oena/eﬂé vVariables.

_%So/uﬁz'on ' '”__ S e
A With—x_and. y-are rhc/e/oeﬂa/eﬂz‘_(/am'ab/e s
o uJe_Oqct.JJmé . :

| S

- S
| a/nxf:-;AiZi—Lx}/"t(xﬁ- a«/f )

|
1
| = Xi-f: oﬁfj-i-_,&ir_Z 25:‘/_2-;: 0¢/ i .

[ 3
Thus. OW _ ax 4 H x4 Hx pv.:;
9 X

2. With x_and 2 are independent variab les
LUe—wi//_/?aueWé/f—_—.Z X2 ,-an o we_aae ¢
S thatd . .
2 2 _a )(;r’ 2 2
UJ-:-X:f:i:f-Z—::; X ZB=X+Z =Z+2 -

_ |Thus_ 2®W _ o
2 x

| Remark 3.3l InExample 3.3001) we

i

=—— . = o
)  have > =2Y +URXY +HY S
2. In Example 3.30C2) we have
o) . S

!
b - I
|
|
a



33

<, - Remark 3. 32: To Séow a/éaa‘ Uar/aé/es are
assumed to be //)o/e/oeﬂc/cr)zl‘ Uar/qb/es 7]
i,ca/ca/a ting a derivative ,we can wuse the
fé//acu//y noltatlrons :
’,» :
:;j: j (2‘;‘: é’ Um:ans %ﬁ‘?’ wirth x and / ma/e/Oena’em‘ ,
| §
Ami( __iU_._>_Meaﬂ5 %_U_J_ wWith x and z /'ﬂa/e/ocﬂo/e)?é. -
X
M<9w ) MCans 9‘0 wWeth J %5 and t o
R 90" x5t | 3/ ma/g/oena/eﬁz‘ o
—Example_3.33; If w= x-,-; _zesint and
. ) x+4=2, _then find —

o), @ @, -

o e T p— @( —_—

‘ W _’
‘ﬂéﬁ—(_em) 9 ’aéw‘ Xy Z ‘ 7 F) ( 9& J)'Z
S _.,,50/U£l.o/], o

(@) With . XosZ are mo/e./oena/em‘ We have
S Xk — which- implies that

1 w=x* ,«.; Z 4+ Sin (x+é')

/bas ( -- — -2x + CoS ()<+ )
ox‘Yt J




)

_'__f‘,_;(b) W/é/} X,E,¢+ are /ﬁa/e/veﬂa/enc‘ we have.
ﬁﬁg g= 2X w/wcz’v /m/o//es thad

L= X +(t X)—2Z 4+ S/l . B
Thus (2 W__>___=2x—-l e
\J ’ax i‘,&

1(<:) H//L%ﬁol/, Z, ¢t are Ma/e/oenc/eﬂé we héue -
| X=t-—- 04/,, A/J/ﬁ/cb /mp lres dhat
—«’U—.—(tﬁ_é-/) ol B sint ..

= _7)3“5_(9(.0) —— 2(:—;{) 1)l = 201/..25_,, g

;(a/ ) W/z.%AZA, X, ¢ are. ma/e/oenc/e/)z.‘ we /oaUc o

|

| gﬂ.-év-x_, which //np//es that
|
We=x2p (tex)mZysSnd .

777_415_( 91-0 =f_.,1V. R B

(e) Wy zf'/ﬂ_i X, & afew/nc/eﬂfﬂc/f'?c” we- /?az/e_
g A Adé;ch /M/o/u:s that
o W= (X2 psins

7})—./16' —

= ] +Cos& .

’aé >><:2 -
£ Exercise.




D

— 1\\5 “LAG ra a//er)f anc/ Du’ec Z/Or)a/ Devwatwe —.

\Dcfn_émﬁ H.| : If ¢he partial derivatives
of Fix,9+2) are a’eﬁnea/ alt Plx,,y,2),
ébcn_é/?z:—fl‘aa//eﬂé of £ (or_ oqraa/zenLU£rfar

oEL)at "B _is the vector

| VL ’af ofF T Pl ’avf i
| Y
-
B V- Al B A
wwawﬁm@a cznaq_té¢/oaMb | derivatives

of £ at P
|

_Eemm:&_ftz_..ﬂe_s V£ _may be
ST 7 o gyt o {5 o

Ja{el f“ _ L8

MIL{C&,;}L)Jas Conémuouc
_,om:iLaJ_a{emUatwﬁ.s_aé_E m,;_.z ) m'wLLIS—- ——
_qunmt vector , then the devivative of £ at
___Jj_mllze_aleectanLu_:j_ébLnumé er

= —
o Py =(VF), 2

o

___w!zic/u‘s_é/)L&calar_/m:oa’uct_of_&ian a/*c%e;‘ _ ,
m-;raa//'anf of £ at 7? .

 Remarks 4.4
lncilBO F ;8 Hnaj.‘her_notatton_fc;f éﬁe“gfaa/la)?if_af 'F IS |

j G
|



—1 |
— ’ﬁxa.a/}r : ‘

\‘Jﬂnatﬁer_ﬂo tation for the odivectional
derviyative Is

wp%gndih¢dtfecéwna/ derivaltl Ue___é

“L_of_f_(ﬁxfj_)___x_-b& /e _a t_P_(L P 2) in. ¢ ée. |‘
'E’aﬁrcctzan_af_ﬁizw . |

= ( 2&tyﬂ—:+_ﬁ&t2;lj
J&L&(_VQ =4 Z\'!' 5 j

P

|

The u

| . ..
‘j—H:2‘+3J:2’L+3?
| ll'[ﬂ N4 +9 Vig Vi3

|

(DY (4T o532 Tr 2T
s s = +5 -, + |
!‘u /Po Mﬁ \ﬁ's‘dl
| _ 8 4. 15 _ 23

B 3 3

| (de> I



@ |

— \Exczm);ole.ﬁq Lé_.mF'ma/ the a//recé/ona/aénmé/ue_,i
\of f(x,(;/,z)g- e ~CcoS. <;+2) at M&/Oatr)f_ e
P (0,0,0) in_the direction A = 2L+J7—2—k | '
\j_So/uézon :
| I
va F 7 .2F 7 4 ’af |
| X 2F

I —(ﬁ_cos (J’-Fi)) zw-;-(- e sin (/4—2))}-;—( E)(S/néy-l'i‘))kg—

(VF) . I + - J-*-ﬁg_k;_:-._L

n’,

ﬁ_IBLu&LZ_VﬁcIM_é/?Laé vection ol A is

! oA _ 2iwd=2k_ 27, i 7: |

| = RN |
141 \J——H—-t-!*‘./

\

J — ) _A 2_.—> ‘_) — > i

. '2, £ . B2 L.(_._L.—J-._. ____::)'__ = |

U a 3 3J 3k> 3 |

= Qp/)?ar‘/é 4.7 If £ Js.a function of Z‘uja ..Q
2 _Uamm;ﬂs_x_anié/_,ﬂnilat_u___ cos & T+Sine. Jud |
be aMLZ_UﬂGtﬂ)"—*M/fA_LéS_MLLEJa/ ot -
— B(Xy)-an a/_Makmtoq—a n-ang /e_a_wLéLt/: |

e L SE PR Sﬂ_MMAM¢ ,\V.ra X t.S |
| divectional derivative - |
o £ aJ.‘_P_(Er. ;Q_zn U /

l‘hcdobrectmn._u 4{9 ~ ;
_ can _be written—as L0504
] Y




{1 Examp /e 4.8 ch// éﬁc a//fccz‘/ana/

— Jer/t/az‘n/e. of f(x, )= x 3x0c/ +- zavﬂazi._é__,_

*—EP (-I 2)in the Adfrections

eI

by =1
H

) 6=2T .

;So!di!bﬂ J

Yy |

w.? | */‘ _2)<*3y = f(—l 2)= 2(-1) —3(2)
— -2 f=-3

£ = —3»@+Hg«-—>f (=1y2) =3 (1) +4(2)

| I =3+&=-l

' a) When 6 _»._871' s we _have

| : )y T
(Da‘ f)pa=..g_ca ;7' + Ll sin T

s |

_ _ - |
| -8 (E )+t )= 852l

____b,LWﬁg_n__@ s 0 L, we h ave
&

= T I I
Dy Py -8 cos T llsind

= *8—@-’——)—.;-1_!_(#%9;:_% :

_c) When 8= 2T, we have

- —(D_.-.Q = -8 cos 2T+ IS 2]l

ES —&(JL-:-JI (0) ==&

| s>
|8



