Implicit D

ifferentiations

For the case of x* + y* = xy, we can imagine the solution to this equation as the curve where the surfa
meet.

We can create a function that says
Fxy)=x"+y"-xy=0

[his just creates a new suﬁace and we are

emste@ in seeing where this surface
has the value z=0.

=x°+y -xy

Fxy)=0
Along the curve x° + y* - xy= 0, we get y as a function
of x. By the chain rule, we get
Fx,y)=
F(x, f{x)) = 0 since y=f(x)
oF dx oF dy _ - F o oF
ox dx oy dx_ © So we get the following = oy
ox _ F(x,y)=x>+y*-2xy=0
0x _ _ X Y
OF _ OF dy _ E=3x -2y dx dy
ox 657 dx E; =2y-2X dx dx
dy dy —E -(3x*-2y)
Now solve for —— : Thus, —— = E -~ 2yay X e
oF dy _OF [his is in agreement with the principles of implicit
oy dx  0ox derivatives learned in Calculus L
dy _~& The concepts fllustrated above are based on the details of the
dx K implicit function theorem.

This states that if F is defin aining point (a,b),

where F(a,b)=0, E, (a,b) 0 and £ and F, are continous on the disk, then
the equation E{x,y} o é@ﬁnes y @as a ﬁmcﬁam of x near the point (a,b) and
dy - K

the derivative is — T ?y .
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yeos(x)=x"+y"
F(x,y)=ycos(x)-x*-y*=0

dy ~E -[-ysin(x)-2x] ysin(x)+2x
dx F cos(x)-2y = cos(x)-2y

yeos(x)-x"-y*=0




