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psi=inl ine (  '  s ign (  .  5-x )  .  *  (  1+sign (  .  5-abs (  x-  .  5 )  ,  )  /  2 '  ,  '  x '  I  i

u=8t
xx=01.001:1;

ee*exp(1)-1;
plot(xxree+0*xxr ' -b ' ,xxrexp(xx), '  - t '  I
x label( 'x ' ) ;
t i t le( ' level-0 approximat ion to exp(x) ' )  i
legend( '  approx'  r 'exact" 'Locat ion" 'Northwest '  )
pause
for m=0:M
for n=0:2^m-1

c=-4*exp ( 2 ̂  ( -n) * 1 n+. 5 ) ) * ( sinh ( 2 ̂  ( - (trr+2 ) ) ) )  ̂ 2 ;
ee=ee+c*2 ̂ m*psi ( 2 ̂ m*xx-n ) i

end
figure
plot(xxre€r '  -b '  rxxrexp(xx) r '  - r '  )
x label{ 'x ' )
t i t le(spr int f ( ' level-?d approximat ion to exp(x) 

"m+1) 
)

legend ( ' approx ' | '  exact' , 'Location ' r 'Northwest ' )
pause
end
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L7/LL 8:23 PM /Users/ re /onsa teach JHU. /memor . III I- of

t ic

dt=.  05;
mem=l 0 i
lags=dt:dt :mem;
fac=exp ( -2 *lags ) . '  i
nn=length( lags )  ;
h ist=inl ine( '  2* (  1+sign(t)  ) '  . , t '  )  i
ddef: in l ine( ' -2*y+2*exp(-2*t)-12*fac+!/2-z(L,nn)*fac(nn,1\ /2)*dt ,1. . .

' t ' r 'y ' r 'Z,  r ' fac ' , IdL,  r t  nn,) i
tspan=[ 0,  10 ]  ;

sol=dde23 (  G (  t ,  y,  z )  ddef (  t ,  y,  z,  fac,  dL,  nn )  .  lags,  h ist .  tspan )  ;

toc

plot(so1.x,soI .y, ' *b ' ,sol .x.2*exp(-2*so1.x).*(cos(so1.x)+sin(so1.x)1, , - - r , , ,L inewidth ' , r ,
2 l i
x label( ' t '  )  ;y label( 'x '  )  t t i t le( 'So1ut ion of  the Tntegrodi f ferent ia l  Equat ion'  )  ;
legend (  '  approx.  '  ,  '  exact '  )

f igure
plot  (  soI .  x,  sol .  y-2 *exp (  -2 'ksol .  x ) ,  *  (  cos (  so1. x )  +sin (  sof  ,  x )  ) , '  L ineWidth, ,  2 |  i
x label( ' t ' ) ;y label( 'err ' ) ; t i t le( 'Error in Solut ion of  the Integrodi f ferent ia l :
Equat ion'  )  ;
pause

t ic

f=inl ine( '  l -2*x(L )+x(2 )  ;  -x(  1
I t ,x]=ode45(€(t ,x)  f  ( t ,x) ,  [0

toc

figure
plot( t ,x( . , !1, ' -b ' , t ,2*exp(-2*t) .*(cos(t)+sin(t) \ , , - - r , , ,L ineWidth' ,2)
x labeI( ' t ' ) ;yIabel( 'x , ) ; t i t le( ,Solut ion of  the Coupled Dif ferent ia l  Equat ions,) ;
J-egend( 'approx.  '  r  'exact '  )

f igure
pLot(  t ,x(  : ,  1 )  -2*exp( -2*t  )  .  *  (cos ( t  )  +sin( t  )  ) , '  L inewidth ' ,  2 )
x label( ' t ' ) ;y label( 'err ' ) ; t i t le(  'Error in solut ion of  the Coupled Dif ferent ia l r
Equat ions'  )  ;

) -2*x(2) l ' , ,L, , 'x , \ i
ta l ,12 211 i



1.5

Solution of the lntegrodiflerential Equation

- approx.
- 

r rexact

012345678910
t

0.5

-0.5



x 10-3 Error in Solution of the Integrodifferential Equation

1.5

E o.s

-0.5

-1
5
t

10



1.5

0.5

Solution ol the Coupled Dltlerential Equations

approx
exact

012346678910
t

-0.5



3

F2

1

0

-1

x 10a Error in Solution of the Coupled Ditferential Equations

012345678910
t

-2


