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Calculus and Analysis » Functions >

Let f (x, y) be a homogeneous function of order j so that
faxepy=1 f{x .

Then define y’ = x tand ' = y £. Then

at™l =

xX—

alxt)

lety=],then

af af
—_— + —_— = _', .
* dx ¥ ay i

This can be generalized to an arbitrary number of variables

af
v —— =n [(X),
axi f( )

where Einstein summation has been used.

af ox
ax ar  ay

EXPLORE WITH WOLFRAM[ALPHA

#WolframAipha |  absolute value

af ay

of
awn’

More things to try: absolute value functions T{1,0,-2,1}-4{2,-1,1,-1}

CITE THIS AS:

Weisstein, Eric W. "Euler's Homogeneous Function Theorem." From MathWorld--A Wolfram Web Resource. https://mathworld.wolfram.com

fEulersHomogeneousFunctionTheorem.html
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FiGURE 5.1 Definition sketch of spherical coordinates.

29 MSWWQVM

WM G Con e

ﬂzv@\ QL“QA

2 o
Dz Oy = 37,,:%7‘(«'4&\(\ - '\V’- %3('4"‘”‘5@&3

U=V Rg -

Qouzo_ pmy (ud) g ot (Meae) =0




Ao, &, Spherical harmonics

2 e\ = REDT(eN PR L Y

(03 ,
S M\ s Y2 =0 ‘;%U‘Qv\ s R %&JA‘-Q

¥ -;(_:'L\:- -:)LZ‘A-N (v, =—ﬁ—$—' 5—! (M—\_z,\

Nt ™™ S
\*’—-—\,

5N RS
uaé \__st - Q’\JVS.—L: CA’V\S'\QW;{' = 2 (-Q¥\\
o v tana | (8)
‘\('L ?\L i Q-f\ - ﬁ(\&*\\ oo-%‘;; MQM
W: e\ = e

d&(*\\\i\ld‘-—&(ﬁ\&-\\\(\f* =0 \e o= A O(:—(,Q»\\ :

a8 @ﬁ(¢\= ‘{*&\_f&‘—‘t -%;i*W

Qe At o\-—%& ,A“[m P AL Y

) Sl

Consverds, e o SSe
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An alternative way of evaluating J(r, 0) is simply to invoke its defini- )

tion. Then, considering an arbitrary point P in the fluid as shown in Fig.5.3,

the amount of fluid crossing the surface generated by OPdue to the uniform
flow will be 2. But the flow area perpendicular to the velocity vector is
n(rsinf)’. Hence it follows from the definition of s that

2ny = Un(rsin)>

or W(r,0) = LUPsin* 0

This agrees with the result obtained by the other method.

P
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FIGURE 5.3 Geometry for evaluating the stream function for a uniform flow.
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