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Let w = f{z,y, z) be a differentiable function of z, v, and 2. For example, suppose
w=x+ 2y + z. Regarding the variables z, y, and 2 as independent, we have dw/dz =

f the 1 and Sw/dy = 2. But now suppose that z = zy. Then =, y, and 2 are not all
. : ¢ independent and, by substiftution, we have that w = z 4 2y + oy so that dw/dz =
b 1+y and 8w/dy =2+ . To overcome the apparent ambiguity in the notation
f for partial derivatives, it is customary to indicate the complete set of independent
il variables by writing additional subscripts beside the partial derivative. Thus
sther i ( S )
more ' 3z /,
o ! would signify the partial derivative of w with respect to ¢ while holding both y and
' z constant. Hence =, y, and = are the complete sat of independent variables in this . -
case. On the other hand, we would use (Sw/dzc), to indicate that r and y alone are
the independent variables. In the case that w =z + 2y + 2, this notation gives
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1 : In this way, tila ambiguity of notation can be avoided. Use thiz notation in Exercises
. 21-25,
et F ; 21. Let w=x+Ty— 10z and z =z + °.
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i (b) Relate (Bw/8z)y . and (fw/8x), using the chain rule.
22. Repeat Exercise 21 where w =2+ + 2% and 2 =2z — 3y.
23. Suppose s = 2y L zew — 2% and zyw — y°z + £z = 0. Find
ol ()0 = (3
v B/ 2w ARy -
. 24, Let I = F(P, VT denote the internal energy of a :gas. Suppose the gas obeys.
= ; o the ideal gas law FV = kT where k iz a constant.
& atr aur aur
s (8, (B, 0w (),
{a) Fio aT) » (b) Find Ei (¢) Find iF

25, Show that if =, ¥, z are related implicitly by an equation of the form F[mJ y, )=
0, then
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This relation is used in thermodynamics. {Hint: Tee Exercize 18.)




