/‘—:;e—sfof Higher Orders.

(2.34) P“rtiﬂig ?i::lr‘i{vitives £, and f, of a function f of two variables x and Y,
" Thiigzs of x and Y, rmay possess deﬁvatives. .In such cases, the‘second
being p;;;al Jerivatives are defined as belov; X |
order ' Y " ‘ | |
| PR B TR i R e U
5;( ox ) vé‘x’ I ox (f") (fx)x fxx fx2
| J _é:t = __.[_62 ’ = '—é— = -_- Wy
—5;( 5"-) Oy ox. ady gx) s (f"){’ =Ty |
5 (o) ey B L bl
Ec—(é’y) & axay e Ox (f”) ) lfyx ‘
o (af) _ PEf gl e @ i ) _ :
5;(5)’) LRl oy ) = &)y = Sy =12

Thus, there are four second order partial derivatives for a function
z=f(x, ). The partial derivatives f,, and f,, are called mixed second partials and
are not equal in general. Partial derivatives of orders Higher than two can be
defined in a similar manner. - Thctes g,

Example 33. Find the first order partial derivatives of

\ 2 SR
v _ln(éc_tv_)_ 4
x'+y.

Solution.  z = In(E+P)-lnGx+y)
LA G e L
Ox V—.,x2‘+y2' ‘x_x"i-y'

2x% + 2xy — x2 — y? LTy =S
@Gy | @IET)
Similarly, (or by symmetry)- i
Jz Y +2xy - x?

Py T AETY)
EXample 34. Let z=arcsin (2;) Verify that

4% g2z,
axoy 5)’5.3? |
1 1 —=
Solution F o i gt B \/y’zi}"
1-yz }/
1 =X = —
% -7 W

‘}1——3;2’ ‘ ‘
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(yz x2)3/2 2\
P o

| o1 RS
¢’z . L -—-) [ }
oy O ( y ) y\/ x2 y g
L _)ﬂ T x2 x2 - L |
y(y’ x2)3/2 ‘ 0,2 v x2)3/2
0%z 9 2z
From (1) and (2) it is clear that O 5y 5.), é’x

‘Example 35. If f(x,y)=e*siny+ e" COS'X, show that |

g 1f o' f
Ox? 6y2

(1) 1s called 'Léplace’s eq'uation; |

= ().

Selution. R e SRR
y ax ex81ny'—ey Slnx g SA SIS “

dx? T e'siny-eYcosx |
' = X ' , SRR
Oy ¢ Cosy+eYcosx

5y

o =0H 2 e¥ cin SO b b

© Baampleas . foi s
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23.

25

27,

29,

31.

33,
35,

37.

38.

39.

40,

41,

42,
43,
44,

45,

[CH. 2] 1T s

find all the four second order partial derivatiye, (Pye
Fin

i

'

¢

/‘(\ ))ﬂe‘)' cOS (b.\"*‘ 6)

en=n(55")

flxy) = x sinxy +y cos xy

Show that each of the followmg functiong satigfj

°f .

af

- equation 2 +

S(x, ) =sinx sinh y

S =Inyxr+y?

If f(x, Y) =x?%arctan (‘;-}) -y?arctan (5) , show that

i
ox oy

If /e, ) = S22

e~of, )2 < 41~
Show that the function S(x,

x? - y2.
x2+y

In Problems 27 — 32 verify that Ji ™ Lo

o,

24 ,.......y “2"” N\
X=y ),
26, tan (arctan v ... . .
' ( o "'tl:lr\y)

28. f(x »)=In (€% + ¢
30. S,y =x7 4

32. f(x,y)= '\/_\'l‘\x?k

X =0, (Problem 33 - 36):

olICg

34. f(x,))=e “*cosy
36.  f(x, y) = arctan (JEL)

x2-y1

LRI Y

, prove that ‘

S f)
y)—sm

o=V, = 0.

Xy satisfies the differential equation

Let /(r,) = {"2 wtin(2)- At 5) ten-eo

0
Show that 1, (0, 0) 1, (0, 0)

(i) Lﬁ[ f(x Y, z) = x3

W) I f(x, y, 7 )= —2¥_

“In Problemg 42 45, ﬁnd:—;'K

PR ,show thatf

y2+x2}'+ax4~o

‘3;‘ ~y 4l o

Tt Xy 452

x+x2+y2 ax + by=q
xy +siny = 0,

if (x,y)=(0,0)

+ 3yz +sin Xyz, Prove that fxy, "fzxy-

2 _,
-"J’ZW = (x + w)?

by using partial derivatives:
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