(r Examp/c 3.15: Dedermine whether the

—Function - FOagyy= sin” (.__) whe re }ilz_l S
| IS harmoniC or not .
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Exercise 3.14 \Determmne whelheyr each
e _oLthe_fS//ow/niM Functions is harmonic or not:
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o Theovens 3.17 (Chain Rule for Functions of Tweo
 Indepnddent Varibles) IF w=Fouy ha
L continuous partial derivatives £ and £, and
____M,ELJ'LX SR, g =Y (&) are o//f)%rené/hé/i
Functions of "¢ , then the Comiposite function

W= EC.X(&).,&L/(&)) is a differentiable function
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G Thzorem 3.18_(Chain Rule for Functions of
___________f_‘ﬁrc e _Independent Variables) : If w.—.Fc.»c,/;z)
'ur——---ﬁﬂ]!/?as,_coné/‘nuous,/oart/'a/ derivatives £, ,; e
cand £ _and IF X =X{t), ::/(t), E2=amlE)
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_ lare diffeventiable functions of ¢t , then the
1 _Lcom/oosiz‘e_fw?cz‘fon W="7FC(XCY, yCtr, 2CEd)
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the }O’)”D?z/dc:‘z.‘—a'f‘fl‘/)e.?/c rivalives on each
r‘ozz'c‘c—sz.‘a?f?‘ﬂyv rom w ending at—t, and then
aolol “tthC‘/oroa/aa‘séo'fcé*g(_w_—.' ) : -
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_;-'1%_; Exam/o./e. 3.19: Use the céqin rule 2‘0 bind the
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Example 3.20 . |/se the céam /a/e to fn.:/
the- a/eru/ai‘fue_of w=x>_3 y+52 L When

x =2 ,yﬁ-—c;,fz =cost .
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O Exercrise 3.2 cUse the charn rule to find

S -ﬁ-the_a(ef/'c/a tive of z - Sini <+ X = when
X = In (2t +10) 24 =5L4+12 .
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— Defined on Surfa ces)y 000000 |
£ : | R
Jf_w:._fo,av,z.)_fs_a‘/:}nctron of x 2y sE and

| x=x (r,j.s,)ﬂ_;f.-.-ﬁt/,cr, $) , Z=2ZrsS) are functions
of _r,s ,and the fun ctions £,x,y,2 have
c antz}?daaﬁ_/oaﬁtial_c/crf(/a tives , then

&) w=F (RLD580, 40058 , 200 $)) (s a Function of
— P anaLs_,_anaLthe_/oaMia [derivatives of w
! w.r, éa—ﬂana/_sﬁerxist_w/)icé_are_g/?/en 6/ the
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