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Partial Derivatives One Variable at a Time,
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Definitions and Theorems: il i g iy jlad

e Letz= f(x,y) is a function consisting of two variables (x, y) then the partial derivative
means that we can derive in terms of (x) as the variable and (y) is a constant value and we can
derive in terms of (y) as the variable and (x) is a constant value, and it can be expressed in the
following form:
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e Laplace’s partial differential equation + g— = 0. A function that satisfies this equation is

dx2
said to be harmonic.
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Example (1): Find the first partial differential of the function z = f(x,y) = x3 + y* + sin(xy)

Solve:
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dy 6y = 4y3 + x cos(xy)

Example (2): Find fy, £y, fxy » Fyx » Fxx & fyy Of the function f(x,y) = x3 + 3y*x + y*
Solve:
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Example (3): Find f,, f,, & f, of the function f(x,y,2) = xy + yz* + xz
Solve:
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Example (4): Find f, fy , fxy s Fyx » Fxx & fyy Of the function f(x,y) = sin(x) + e¥ + xy
Solve:
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Example (5): Show that z = f(x,y) = e*sin(y) is a solution to Laplace’s equation

Solve:

92 _ xe: i(ﬂ)_ﬂ_ X i

Pl £ sin(y) o) =z =¢e sin(y)
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oy = € cos(y) ay\ay) a2 = "€ sin(y)
Laplace’s partial differential equation 2 + 2% = 0
ap ace’ S pa 14 1TrIerentia equa 10N Py 6y2 =

e*sin(y) + (—e*sin(y)) = e*sin(y) — e*sin(y) = 0
Example (6): for the function f(x,y) = x* — xy + y? — 5x + y find all value of x and y such
that f, = 0 & f, = 0.

Solve:
fx =%= 2x —y—5
0=2x—-—y-—5 .. (1)

of
fy=$=—x+2y+1
0=—-—x+2y+1 ..(2)
Multiply the Eqg.1 by (2)
4x —2y—10=0 .. (1)
—x+2y+1=0 e (2) el

3x—9=0 - 3x=9 - x=3
Substitute x in the Eq.1
0=23)—-y-5

0=1-y - y=1

H.W:

1- Find f & f, of the function f(x,y) = sin(5x)cos(5y)

2-Find fx, fy Fxy Fyxrfxx & fyy Of the function f(x,y) = x* — 2xy + 3y?
3-Find fx & f,, of the function f(x,y) = e’tan(x)



