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Section 8.3

1.  The ODE is linear, with .  The Runge-Kutta algorithm requires0 >ß C œ $  >  Ca b
the evaluations
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a b
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Œ 
a b.

The next estimate is given as the weighted average

C œ C  5  #5  #5  5 Þ
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'
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a b+ Þ 2 œ !Þ" À  For 
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C "Þ"*&"' "Þ$)"#( "Þ&&*") "Þ(#*')
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The exact solution of the IVP is C > œ #  >  / Þa b >

2.  In this problem, .  At each time step, the Runge-Kutta algorithm0 >ß C œ &>  $ Ca b È
requires the evaluations
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The next estimate is given as the weighted average
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—————————————————————————— ——CHAPTER 8. 

________________________________________________________________________
            page 465

a b+ Þ 2 œ !Þ" À  For 

8 œ " 8 œ # 8 œ $ 8 œ %
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a b, Þ 2 œ !Þ!& À  For 
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8

8

The exact solution of the IVP is given implicitly as
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3.  The ODE is linear, with .  The Runge-Kutta algorithm requires0 >ß C œ #C  $>a b
the evaluations

5 œ 0 > ß C

5 œ 0 >  2 ß C  25
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The next estimate is given as the weighted average

C œ C  5  #5  #5  5 Þ
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a b, Þ 2 œ !Þ!& À  For 
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C "Þ#!&$& "Þ%##*' "Þ'&&&$ "Þ*!'$)
8

8

The exact solution of the IVP is C > œ / Î%  $>Î#  $Î% Þa b #>

5.  In this problem, .  The Runge-Kutta algorithm0 >ß C œ C  #>C Î $  >a b a b a b# #
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requires the evaluations
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The next estimate is given as the weighted average
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The exact solution of the IVP is C > œ $  > Î '  > Þa b a b a b#

6.  In this problem, .  At each time step, the Runge-Kutta0 >ß C œ =38 Ca b a b>  C# #

algorithm requires the evaluations
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a b+ Þ 2 œ !Þ" À  For 

8 œ " 8 œ # 8 œ $ 8 œ %
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a b, Þ 2 œ !Þ!& À  For 
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7.    For a b+ Þ 2 œ !Þ" À

8 œ & 8 œ "! 8 œ "& 8 œ #!
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C #Þ*')#& (Þ))))* #!Þ)$%* &&Þ&*&(
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a b, Þ 2 œ !Þ!& À  For 
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The exact solution of the IVP is C > œ /  >Î# Þa b #>

8.  See Prob. . for the  solution.# exact

a b+ Þ 2 œ !Þ" À  For 
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> !Þ& "Þ! "Þ& #Þ!
C !Þ*#&(#& "Þ#)&"' #Þ%!)'! %Þ"!$&!
8

8

a b, Þ 2 œ !Þ!& À  For 
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9   For a b+ Þ 2 œ !Þ" À

8 œ & 8 œ "! 8 œ "& 8 œ #!
> !Þ& "Þ! "Þ& #Þ!
C $Þ*'#"* &Þ"!)*! 'Þ%$"$* (Þ*#$$)
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a b, Þ 2 œ !Þ!& À  For 

8 œ "! 8 œ #! 8 œ $! 8 œ %!
> !Þ& "Þ! "Þ& #Þ!
C $Þ*'#"* &Þ"!)*! 'Þ%$"$* (Þ*#$$)
8

8

The exact solution is given implicitly as

68  # >  C  #+<->+82 >  C œ >  # $  #+<->+82 $ Þ
#

C  >  "
” • È È È È

10.  See Prob. .%

a b+ Þ 2 œ !Þ" À  For 

8 œ & 8 œ "! 8 œ "& 8 œ #!
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8

8

a b, Þ 2 œ !Þ!& À  For 

8 œ "! 8 œ #! 8 œ $! 8 œ %!
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C "Þ'"#'# #Þ%)!*" $Þ(%&%) &Þ%*&)(
8

8

12.  See Prob. . for the  solution.& exact

a b+ Þ 2 œ !Þ" À  For 

8 œ & 8 œ "! 8 œ "& 8 œ #!
> !Þ& "Þ! "Þ& #Þ!
C !Þ&*!*!* !Þ)!!!!! "Þ"''''( "Þ(&!!!
8
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a b, Þ 2 œ !Þ!& À  For 

8 œ "! 8 œ #! 8 œ $! 8 œ %!
> !Þ& "Þ! "Þ& #Þ!
C !Þ&*!*!* !Þ)!!!!! "Þ"''''( "Þ(&!!!
8

8

13.  The ODE is linear, with .  The Runge-Kutta algorithm requires0 >ß C œ "  >  %Ca b
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the evaluations

5 œ 0 > ß C
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The next estimate is given as the weighted average

C œ C  5  #5  #5  5 Þ
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The exact solution of the IVP is C > œ /  >  Þa b "* " $
"' % "'
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a b a b, !ß !.  For the integral curve starting at , the slope becomes infinite near > ¸ "Þ& ÞQ

Note that the exact solution of the IVP is defined implicitly as

C  %C œ > Þ$ $

Using the classic Runge-Kutta algorithm, with , we obtain the values2 œ !Þ!"

8 œ (! 8 œ )! 8 œ *! 8 œ *&
> !Þ( !Þ) !Þ* !Þ*&
C  !Þ!)&*"  !Þ"#)&$  !Þ")$)!  !Þ#"')*
8

8

a b- .  Based on the direction field, the solution should decrease monotonically to the
limiting value   In the following table, the value of  corresponds toC œ  #Î $ Þ >È

Q

the approximate time in the iteration process that the calculated values begin to .increase

2 >
!Þ" "Þ*
!Þ!& "Þ'&
!Þ!#& "Þ&&
!Þ!" "Þ%&&

Q

a b. .  Numerical values will continue to be generated, although they will not be associated
with the integral curve starting at .  These values are approximations to nearbya b!ß !
integral curves.

a b a b/ C ! œ ".  We consider the solution associated with the initial condition .  The exact
solution is given by

C  %C œ >  $ Þ$ $
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For the integral curve starting at , the slope becomes a b! ß " infinite near   In> ¸ #Þ! ÞQ

the following table, the values of  corresponds to the approximate time in the iteration>Q
process that the calculated values begin to .increase

2 >
!Þ" "Þ)&
!Þ!& "Þ)&
!Þ!#& "Þ)'
!Þ!" "Þ)$&

Q


