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Section 2.9

1.  Writing the equation for each , , , 8   ! C œ  !Þ* C C œ  !Þ* C C œ  !Þ* C" ! # " $ #

and so on, it is apparent that .  The terms constitute an C œ  !Þ* C8 !
8a b alternating

series zero, which converge to , regardless of .C!

3.  Write the equation for each , , , , .8   ! C œ $ C C œ %Î# C C œ &Î$ C â" ! # " $ #
È È È

Upon substitution, we find that , ,  C œ % † $ Î# C C œ & † % † $ Î $ † # C â Þ# " $ !
È Èa b a b a b

It can be proved by mathematical induction, that

C œ C
" 8  # x

# 8x

œ 8  " 8  # C
"

#

8 È Êa b

È Èa ba b
!

! .

This sequence is divergent, except for .C œ !!

4.  Writing the equation for each , , , , ,8   ! C œ  C C œ C C œ  C C œ C" ! # " $ # % $

and so on, it can be shown that

C œ
C 8 œ %5 8 œ %5  "

 C 8 œ %5  # 8 œ %5  $8
!

!
œ      ,  for  or 

,  for  or 

The sequence is convergent .only for C œ !!

6.  Writing the equation for each ,8   !

 C œ !Þ& C  '" !

 C œ !Þ& C  ' œ !Þ& !Þ& C  '  ' œ !Þ& C  '  !Þ& '# " ! !a b a b a b#

 C œ !Þ& C  ' œ !Þ& !Þ& C  '  ' œ !Þ& C  ' "  !Þ&  Ð!Þ&Ñ$ # " !a b a b c da b$ #

       ã
  C œ !Þ& C  "# "  !Þ&8 !

8 8a b c da b
which can be verified by mathematical induction.  The sequence is convergent for all ,C!

and in fact .C p"#8

7.  Let  be the balance at the end of the .  TheC 8 C œ "  <Î$&' C8 8" 8-th day.  Then a b
solution of this difference equation is , in which  is the initialC œ "  <Î$'& C C8 ! !

8a b
balance.  At the end of .  Given thatone year, the balance is C œ "  <Î$'& C$'& !

$'&a b
< œ Þ!( C œ "  <Î$'& C œ "Þ!(#& C, .  Hence the effective annual yield is$'& ! !

$'&a ba b"Þ!(#& C  C ÎC œ (Þ#&! ! ! % .

8.   month.  Then Let  be the balance at the end of the .C 8 C œ "  <Î"# C  #&8 8" 8-th a b
As in the previous solutions, we have
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C œ C  
#& #&

"  " 
8 !3

3 3
8” • ,

in which .  Here  is the annual interest rate, given as Therefore3 œ "  <Î"# < )a b % .  
C œ "Þ!!'' "!!!   œ #ß #)$Þ'$$'

$'a b ’ “a b a b"# #& "# #&
< <  dollars.

9.   month.  The appropriate differenceLet  be the balance due at the end of the C 88 -th
equation is C œ "  <Î"# C  T < T8" 8a b .  Here  is the annual interest rate and  is the
monthly payment.  The solution, in terms of the amount borrowed, is given by

C œ C  
T T

"  " 
8 !3

3 3
8” • ,

in which  and   To figure out the monthly payment, , we3 œ "  <Î"# C œ )ß !!! Þ Ta b !

require that   That is,C œ !Þ$'

3
3 3

36” •C  œ
T T

"  " 
! .

After the specified amounts are substituted, we find the T œ $ #&)Þ"% .

11.  Let  be the balance due at the end of the C 88 -th month.  The appropriate difference
equation is C œ "  <Î"# C  T < œ Þ!* T8" 8a b , in which  and  is the monthly payment.
The initial value of the mortgage is  balance due at theC œ "!!ß !!!! dollars.  Then the 
end of the 8-th month is

C œ C   Þ
T T

"  " 
8 !3

3 3
8” •

where .  3 œ "  <Î"#a b In terms of the specified values,

C œ !Þ!!(& "!  
"#T "#T

< <
8 a b ” •8 & .

Setting , and , we find that  For the8 œ $! "# œ $'! C œ ! T œ )!%Þ'#a b $'! dollars   Þ
monthly payment corresponding to a  year mortgage, set  and .#! 8 œ #%! C œ !#%!

12.   month, with  the initial value of theLet  be the balance due at the end of the C 88 -th C!

mortgage.  The appropriate difference equation is C œ "  <Î"# C  T8" 8a b , in which
< œ !Þ" T œ *!! and   is the  monthly payment.  Given that the life ofdollars maximum
the mortgage is  balance due at the end of the #! 8years -, we require that .  The C œ !#%!

th month is

C œ C   Þ
T T

"  " 
8 !3

3 3
8” •

In terms of the specified values for the parameters, the solution of
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a bÞ!!)$$ #%!” •a b a b
C  œ 

"# "!!! "# "!!!

!Þ" !Þ"
!

is .C œ "!$ß '#%Þ'#!  dollars

15.

      

       

16.   For example,  take  and :3 œ $Þ& ? œ "Þ"!



—————————————————————————— ——CHAPTER 2. 

________________________________________________________________________
            page 77

19 .  .a b a b a b a b a b+ œ  Î  œ $Þ%%*  $ Î $Þ&%%  $Þ%%* œ %Þ(#'$$ 3 3 3 3# # " $ #

a b, œ ‚ "!! œ ‚ "!! ¸ "Þ##.    % diff % k k k k$ $
$
 %Þ''*#%Þ($'$

%Þ''*#
# Þ

a b- .  Assuming , a b a b3 3 3 3 $ 3$ # % $ % Î  œ ¸ $Þ&'%$

a b. "' ¸ $Þ&'&.  A period  solutions appears near .3

a b a b a b/  œ  Þ œ.  Note that   With the assumption that , we have3 3 $ 3 3 $ $8" 8 8 8" 88
"

a b a b3 3 $ 3 3 !8" 8 8 8" 8" 8
" œ  C œ C 8   $, which is of the form , .  It follows thata b a b3 3 $ 3 35 5" $ #
$5 œ  5   % for .  Then

3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 $ $ $

3 3 3 3 3
$

$

8 " # " $ # % $ 8 8"

" # " $ #
" # $8

" # " $ #

%8

"

œ       â 

œ     "   â

œ     Þ
" 

" 

a b a b a b a ba b a bc d
a b a b” •

Hence     Substitution of the appropriate values yieldslim
8Ä_ "3 3 3 38 # $ #œ   Þa b ‘$

$

lim
8Ä_

38 œ $Þ&'**
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Miscellaneous Problems

1.  Linear   Ò C œ -ÎB  B Î& ÓÞ# $

2.  Homogeneous  .Ò+<->+8 CÎB  68 B  C œ - Óa b È # #

3.  Exact   .Ò B  BC  $C  C œ ! Ó# $

4.  Linear in    .B C Ò B œ - /  C / Óa b C C

5.  Exact   .Ò B C  BC  B œ - Ó# #

6.  Linear  .Ò C œ B "  / Ó" "Ba b
7.  Let    .? œ B Ò B  C  " œ - / Ó# # # C#

8.  Linear  .Ò C œ %  -9= #  -9= B ÎB Óa b #

9.  Exact  .Ò B C  B  C œ - Ó# #

10.     .. .œ B Ò C ÎB  CÎB œ - Óa b # $ #

11.  Exact  .Ò B Î$  BC  / œ - Ó$ C

12.  Linear  .Ò C œ - /  / 68 "  / ÓB B Ba b
13.  Homogeneous  .Ò # CÎB  68 B œ - ÓÈ k k
14.  Exact/Homogeneous  .Ò B  #BC  #C œ $% Ó# #

15.  Separable   .Ò C œ -Î-9=2 BÎ# Ó#a b
16.  Homogeneous  .Ò #Î $ +<->+8 Ð#C  BÑÎ $ B  68 B œ - ÓŠ ‹ ’ “È È k k
17.  Linear  .Ò C œ - /  / Ó$B #B

18.  Linear/Homogeneous  .Ò C œ - B  B Ó#

19.     .. .œ B Ò $C  #BC  "!B œ ! Óa b $

20.  Separable   .Ò /  / œ - ÓB C

21.  Homogeneous  .Ò /  68 B œ - ÓCÎB k k
22.  Separable   .Ò C  $C  B  $B œ # Ó$ $

23.  Bernoulli   .Ò "ÎC œ  B B / .B  -B Ó' # #B

24.  Separable   .Ò =38 B =38 C œ - Ó#

25.  Exact  .Ò B ÎC  +<->+8 CÎB œ - Ó# a b
26.     .. .œ B Ò B  #B C  C œ - Óa b # # #

27.     .. .œ B Ò =38 B -9= #C  =38 B œ - Óa b "
#

#

28.  Exact  .Ò #BC  BC  B œ - Ó$ $

29.  Homogeneous  .Ò +<-=38 CÎB  68 B œ - Óa b k k
30.  Linear in   .B C Ò BC  68 C œ ! Óa b k k#

31.  Separable   .Ò B  68 B  B  C  # 68 C œ - Ók k k k"

32.     .. .œ C Ò B C  BC œ  % Óa b $ # $


