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Partial Derivatives

Function of one variable V = f(x)

f(x+Ax)—f(x)

=Y —
d x AEB) A X
Function of two variable 2z = f(x, y)
0z _ o FIX#AX, y)=f(x, y)
aX Ax->0 A X
treating V as a constant
0z _ i FOC Y+AY)-F(X, y)
0y Ay=0 Ay
treating X as a constant
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Partial Derivatives Notations

Function of one variable V = f(x)

dy _ o Fleenx)-£(x)
d x AX=0 A X

Function of two variables =z

f(x,y)

0z _ of _ _ _ 0z _ ... flx+Ax, y)-f(x,y)
0 X ax | x T I O X iir-ﬂ) A X

treating V as a constant

02 of

—_— = = = Z = f a_z — 1 f(xly+Ay)_f(le)
oy oy YV 5y T o5 Ay
treating X as a constant
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Higher-Order & Mixed Partial Derivatives

Second-order Partial Derivatives

0’z _ o [0z o’z _ 5 |0z
o x> ox\|ox oy’ oy\oy
Third-order Partial Derivatives
0’z _ g [0’z 0’z o |0’z
ox®  oxl|ox’ oy oyloy’
Mixed Partial Derivatives
Pz _ oloz| I &z _ 5oz
oxo0y  0x\0y N oyox  O0yl\ox
o’z _ o'z - 0z 0z 8z 0’z all defined and
0X0y 0 yox ox’ o0y’ oxoy’ oyox continuous
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Partial Derivative Examples (1)

10 I I I I

s z(x,y) when y=1

z(x,1) = x>+ x + 1

3
. |
-2 -1 0 1 3
) ) 0z tangent at x=1 of the function z(x,1)
Z =X +Xy+y my — =2x+Yy
0 X
0z
z=xX"+xy+y mh = =x+2y
oy
http://en.wikipedia.org/wiki/Partial_derivative
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Partial Derivative Examples (2)

z(x,y) when y=1 /

/
\\ /
\\\_,_,/’/
z(x,1) y
z(x,y) when x=-1
2 2 0z
Z = X + Xxy + — = 2Xx +
y+y my — y y
A
z:x2+><y+y2ﬂ6—2:x+2y /;(—LW
oy ,
/
http://en.wikipedia.org/wiki/Partial_derivative
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Partial Derivative Examples (3)

z(x,y) when y=1 /
\

. Z(X,l) /

— = 2Xx +y 2x + 1

z(x,y) when x=-1
1

z(-1,y) ’* y

w,
X A
2—;:—1+2y X+ 2y
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Chain Rule

dy _ dydu
dx du dx
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Chain Rule and Partial Differentiation

dz 0zdx 0zdy

dt ~ oxdt oydt
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Chain Rule and Total Differentials

_ 925y, 0%
zZ = f(xly) dz = 8de+8ydy
_ dx
x (t) dx = dtdt
d
y(t) dy = d—lt’dt
az 4. _ 0zdx 4,  0zdy
at 9t T axat9tt 5y ide o°
dz _ 0zdx 0zdy
dt oxdt oy dt
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Parameterized Function of Two Variables

http://en.wikipedia.org/wiki/Partial_deri
vative

of _of _oz

ax(x’ y) 0X OX

of of 0z

—/(x, =71 ==

i 6y( y) v "oy

z=x"+xy+ Yy ‘—y=x+2y

dw _dz _ of dx ofdy
dwy) ~dz _of dx , ofdy
dt dt ox dt oy dt

ODE Background: 13 Young Won Lim
Partial Derivative (3A) 12/23/15



Total Differential

infinitesimales Element:

http://de.wikipedia.org/wiki/Totales_Differential
Muhammet Cakir
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Total Differential

z = f(x,y)
dz = 9% .gx + 9% .4y dlfferept|a|, or
d X oy total differential

(xo, Yo, f)

dz

(X0+dxl y0+dy1 f)
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Integrating Gaussian Function (1)

:E e dy ) far dx

+00 +00 rde
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X = rcosf XX+ y =7

y = rsin0
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Integrating Gaussian Function (2)

(TDe*Qu
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ds = —2rdr
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Normal Distribution
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Error Function

http://en.wikipedia.org/wiki/Derivative

I
—_

erf (x) + erfc(x)

Error Function Table

X erf (x)
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