
(10)(10)

>  >  

(9)(9)

(8)(8)

(11)(11)

>  >  

>  >  

(6)(6)

>  >  

(4)(4)

>  >  

>  >  

(2)(2)

(5)(5)

(7)(7)

(3)(3)

>  >  

>  >  

>  >  

(1)(1)
>  >  

>  >  

>  >  

>  >  

r e s t a r t ;
e q : = D ( y ) = ( s - > f ( s , y ( s ) ) ) ;

y p : = y ( x n ) + h * f ( x n , y ( x n ) ) ;

ynp1 :=y (xn )+h /2 * ( f ( xn ,y (xn ) )+ f (xn+h ,yp ) ) ;

r :=y(xn+h)-ynp1;

subs(h=0 , r ) ;
0

T 1 : = d i f f ( r , h ) ;

d r :=eva l (subs(eq ,T1 ) ) ;

subs(h=0,dr ) ;
0

d d r : = e v a l ( s u b s ( e q , d i f f ( d r , h ) ) ) ;

subs(h=0,ddr) ;
0

d 3 r : = e v a l ( s u b s ( e q , d i f f ( d d r , h ) ) ) :
s imp l i fy (subs (h=0 ,d3r ) ) ;



>  >  

>  >  

(19)(19)

(11)(11)

>  >  

>  >  

>  >  

>  >  

(17)(17)

>  >  

(18)(18)

>  >  

(15)(15)

>  >  

>  >  

(14)(14)

(16)(16)

>  >  

(13)(13)
>  >  

(12)(12)

d 4 r : = s i m p l i f y ( e v a l ( s u b s ( e q , d i f f ( d 3 r , h ) ) ) ) :
s imp l i fy (subs (h=0 ,d4r ) ) ;

f : = ( x i , e t a ) - > A * e t a ;

method:=y(xn+h)=ynp1;

ceq:=eval(subs(y=(s->rho^s),method));

so lve (ceq , rho) ;

ceq2:=subs({xn=0,h=1},ceq);

S:=solve(ceq2,rho) ;

#  t h e  l i n e a r  s t a b i l i t y  r e g i o n  i s  a l l  v a l u e s  o f  A  s u c h  t h a t  
| r h o | < 1
Z1:=subs(A=a+I*b,abs(S));

w i t h ( p l o t s ) :
c o n t o u r p l o t ( Z 1 , a = - 2 . . 2 , b = - 2 . . 2 , c o n t o u r s = [ 1 , . 9 , . 8 ] , g r i d = [ 1 0 0 , 1 0 0 ] )
;



>  >  

(11)(11)

con tourp lo t (Z1 ,a= -3 . . 1 ,b= -2 . . 2 ,con tours= [1 ] ,g r id= [100 ,100 ] ,
f i l l e d = t r u e ) ;



(20)(20)

(11)(11)

>  >  R:=S/exp(A);


