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Critical Points and calculating  .
Michael Monagan, October 9, 2018

f  : =  1 - x ^ 2 - y ^ 3 - 2 * x * y ;

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

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

s y s  : =  { f x = 0 , f y = 0 } ;

c r i t  : =  s o l v e ( s y s ) ;

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

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

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

l o c a l  D ;
W a r n i n g ,  A  n e w  b i n d i n g  f o r  t h e  n a m e  ` D `  h a s  b e e n  c r e a t e d .  T h e  
g l o b a l  i n s t a n c e  o f  t h i s  n a m e  i s  s t i l l  a c c e s s i b l e  u s i n g  t h e  : -  
p r e f i x ,  : - ` D ` .   S e e  ? p r o t e c t  f o r  d e t a i l s .

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

e v a l ( [ f x x , f y y , D ] , c r i t [ 1 ] ) ;

So D < 0 which means we have a saddle
e v a l ( [ f x x , f y y , D ] , c r i t [ 2 ] ) ;

So D > 0 and fxx < 0 and fyy < 0 which means we have a local maximum.  Let's 
check

w i t h ( p l o t s ) :
s 1  : =  s p a c e c u r v e (  [ 0 , 0 , z ] ,  z = - 5 . . 5 ,  c o l o r = r e d ,  t h i c k n e s s = 5  ) :
s 2  : =  s p a c e c u r v e (  [ - 2 / 3 , 2 / 3 , z ] ,  z = - 5 . . 5 ,  c o l o r = b l u e ,  t h i c k n e s s = 5  
) :
f p  : =  p l o t 3 d (  f ,  x = - 2 . . 2 ,  y = - 2 . . 2 ,  s t y l e = p a t c h c o n t o u r  ) :
d i s p l a y (  [ s 1 , s 2 , f p ] ,  v i e w = [ d e f a u l t , d e f a u l t , - 3 . . 4 ]  ) ;
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Calculating exp(x)
T  : =  t a y l o r ( e x p ( x ) , x = 0 , 8 ) ;

P :=  convert (T,polynom);

numer(P);

EXP := proc(x) (x^7+7*x^6+42*x^5+210*x^4+840*x^3+2520*x^2+5040*
x+5040)/5040 end;

EXP(0 .1 ) ;
1.105170918
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e x p ( 0 . 1 ) ;
1.105170918

EXP(3 .0 ) ;
19.84642857

e x p ( 3 . 0 ) ;
20.08553692

EXP :=  p roc (y : :numer ic )  loca l  x ;
    x  : =  e v a l f ( y ) ;
    i f  x < 0  t h e n  1 / E X P ( - x ) ;
    e l i f  x > 0 . 1  t h e n  E X P ( x / 2 ) ^ 2 ;
    e l s e  (x^7+7*x^6+42*x^5+210*x^4+840*x^3+2520*x^2+5040*x+5040)
/5040
    f i ;
end:
EXP(3);

20.08553687

EXP(3 .0 ) -exp (3 .0 ) ;


