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Partial Derivatives and Taylor Series and Plotting for 

f  : =  x ^ 2 - y ^ 2 - x * y + 2 * x ;

The partial derivative with respect to x and y are given by
d i f f ( f , x ) ;

d i f f ( f , y ) ;

The second partial derivatives 
d i f f ( f , x , x ) ;

2

d i f f ( f , y , y ) ;

d i f f ( f , x , y ) ;

d i f f ( f , y , x ) ;

To graph a function of two variables use the plot3d command.
The syntax is  plot3d( , 
Here is a graph of  a paraboloid.

p l o t 3 d (  x ^ 2 + y ^ 2 ,  x = - 2 . . 2 ,  y = - 2 . . 2  ) ;

The following examples show some of the options.  To see all the options see
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>  >  ?plot3d,  opt ions
p l o t 3 d (  e x p ( - x ^ 2 - y ^ 2 ) ,  x = - 3 . . 3 ,  y = - 3 . . 3 ,  s t y l e = h i d d e n ,  a x e s =
f r a m e ,  l a b e l s = [ x , y , z ]  ) ;

f ;

p l o t 3 d (  f ,  x = - 3 . . 3 ,  y = - 3 . . 3 ,  s t y l e = p a t c h c o n t o u r ,  c o n t o u r s = 2 1 ,  
t i t l e = " b e l l  c u r v e "  ) ;

To solve f(x,y) = 2 we can do this visually by graphing  and the plane 2 and 
seeing where they intersect

p l o t 3 d (  [ f , 2 ] ,  x = - 3 . . 3 ,  y = - 3 . . 3 ,  s t y l e = p a t c h c o n t o u r ,  c o l o r =
[ d e f a u l t ,  r e d ]  ) ;
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If we want to study the partial derivatives at a point  it is helpful to 
identify the point.  I did this by drawing a spike, that is, a vertical line through the 
point .  First, it is helpful to use functional notation so I can write  .

( a , b )  : =  ( 1 , 1 ) ;

f  : =  ( x , y )  - >  x ^ 2 - x * y - y ^ 2 + 2 * x ;

f ( a , b ) ;
1

f ( x , y ) ;

w i t h ( p l o t s ) ;

s p a c e c u r v e (  [ a , b , z ] ,  z = - 5 . . 1 5 ,  c o l o r = b l u e ,  t h i c k n e s s = 5  ) ;
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Now, to draw the splike together with the surface we assign the plots to variables 
and display them together

P  : =  p l o t 3 d (  f ( x , y ) ,  x = - 3 . . 3 ,  y = - 3 . . 3 ,  s t y l e = p a t c h c o n t o u r ,  
contours=21 ) ;

S  : =  s p a c e c u r v e (  [ a , b , z ] ,  z = - 5 . . 1 5 ,  c o l o r = b l u e ,  t h i c k n e s s = 5  ) ;

d i s p l a y ( [ P , S ] ) ;

The tangent lines through the point  are given by
    and 
and the tangent plane is given by
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f x  : =  d i f f (  f ( x , y ) ,  x  ) ;

f y  : =  d i f f (  f ( x , y ) ,  y  ) ;

f x a b  : =  e v a l ( f x , { x = a , y = b } ) ;

f y a b  : =  e v a l ( f y , { x = a , y = b } ) ;

T x  : =  f ( a , b )  +  3 * ( x - a ) ;

T y  : =  f ( a , b )  -  3 * ( y - b ) ;

T x y  : =  T x  +  T y  -  f ( a , b ) ;

P x  : =  s p a c e c u r v e (  [ x , b , T x ] ,  x = - 3 . . 3 ,  c o l o r = r e d ,  t h i c k n e s s = 5  ) ;

P y  : =  s p a c e c u r v e (  [ a , y , T y ] ,  y = - 3 . . 3 ,  c o l o r = b l u e ,  t h i c k n e s s = 5  ) ;

d i s p l a y (  [ P , P x , P y ]  ) ;

P x y  : =  p l o t 3 d (  T x y ,  x = - 1 . . 3 ,  y = - 1 . . 3 ,  c o l o r = y e l l o w  , l i g h t m o d e l =
l i g h t 1 ) ;

d i s p l a y (  [ P , P x , P y , P x y ]  ) ;
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