
   a. -  - 2  = 3  with y2+ty 1+ty ty 0 = 2 ; y1 = 2  

c.  yt+1 =  yt + 13 ;y0 = 5 ; =                                  

b. yt+3 = 2 yt+2 – 5; = 2   

a. yt = 3 yt-1 + 4 ;   y0 = 2; =  
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         Tutoring Sheet #5   - Solution                           
 
 Unit 76: Management Mathematics –Difference Equations 
 
1. Solve the following Difference Equations: 
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2. Solve the following difference equations and describe 
     the solution series: 
 

       The auxiliary equation : r2 - r - 2 = 0 ⇒  (r + 1) (r - 2) = 0  
         r = - 1 ; r = 2  two distinct real roots. 
 
      The complementary function : yc = A(-1)t + B(2)t 
      The equation has the form : yt+2 +ayt+1 +byt = 0  
      Where a + b = -1- 2 = - 3 1−≠  

      For a particular solution , yp =
ba

c
++1

 = -3/2 

     The general solution : yt = yc + yp = A(-1)t + B(2)t – 3/2   
     Now use y0=2 , y1= 2  to find A and B  
      y0=2 ⇒A(-1)0 + B(2)0 – 3/2 = 2 ⇒  A + B = 7/2  
      y1= 2 ⇒  A(-1)1 + B(2)1 – 3/2=2 ⇒ -A + 2B = 7/2  
      Solving for A and B simultaneously: A = 7/6 ; B = 7/3 
 
      The general solution : yt = (7/6)(-1)t + (7/3)(2)t – 3/2   
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        α =cos-1( )= cos-1(0)=  ; yt = ) 
2

sin 
2

cos(2 tBtAt ππ
+  

        The auxiliary roots : r = i2−  , r = i2+  

      y2= 2  ⇒ (A + B(2))(-1/2)2 +(1/3)(2) –2/9 =2⇒A/4+B/2 = 14/9  
      y1=1 ⇒ (A + B(1))(-1/2)1 +(1/3)(1) – 2/9 =1 (A+B)(-1/2) = 8/9  ⇒

For comments, corrections, etc…Please contact Ahnaf Abbas: ahnaf@uaemath.com 
This is an open source document. Permission is granted to copy, distribute and/or modify this document 
under the terms of the GNU Free Documentation License, http://www.gnu.org/copyleft/fdl.html        
Version 1.2 or any later version published by the Free Software Foundation. 
 

http://www.mathyards.com/lse

   b. 4  + 4  +  = 2+3t  with y2+ty 1+ty ty 1 = 1 ; y2 = 2 
       The auxiliary equation : 4r2 + 4r + 1 = 0 ⇒  (2r + 1) (2r + 1) = 0  
        r = -1/2 two equal real roots. 
      The complementary function : yc = (A + Bt)(-1/2)t  
      For a particular solution , yp = C + Dt  substitute this in the original  
      Equation : 4yt+2 +4yt+1 +yt = 2 + 3t  
     ⇒4[C + D(t+2) ] + 4[C + D(t+1)]  + C + Dt  = 2 + 3t 
      ⇒ (4D + 4D + D)t + 4C + 4C + C+8D+4D = 2 + 3t 
     ⇒  9Dt + 9C +12D = 2 + 3t equating coefficients of t and the constant  
      terms:9D = 3 ; D = 1/3  ; 9C +12(1/3)= 2 ; C = -2/9 
     Hence yp =(1/3)t – 2/9  
 
     The general solution : yt = yc + yp = (A + Bt)(-1/2)t +(1/3)t – 2/9  
     Now use y1=1 , y2= 2  to find A and B : 

      Solving for A and B simultaneously: A = -88/9 ; B = 8 
 
      The general solution : yt = (-88/9 + 8t)(-1/2)t +(1/3)t – 2/9 
 
   c.   +4 = 15  with yty 2−ty 0 = 12 ; y1 = 11 
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042 =+r ⇒  

        The complementary function:yc= ) sin cos()4 tBtAt αα +(   

b
a

2
−

2
π

        The equation has the form : yt +ayt-1 +byt-2 = 0  
         Where a + b = 0+4 = 4 1−≠  

          For a particular solution , yp =
ba

c
++1

 = 3 

           The general solution: yt = yc + yp= ) 
2

sin 
2

cos(2 tBtAt ππ
+ + 3 

          y0 = 12 ⇒ +3 = 12⇒A+3 =12 ⇒A = 9 )0sin0cos(20 BA +

          y1 = 11⇒ ) 
2

sin 
2

cos(21 ππ BA + +3 = 11  2B+3 =11⇒B= 4 ⇒

          The general solution : 

                                      yt = ) 
2

sin4 
2

cos9(2 ttt ππ
+ + 3 

 



        α =cos-1( )= cos-1(0)=  ; yt = ) 
2

sin 
2

cos(2 tBtAt ππ
+  

        The complementary function:yc= (   

       The auxiliary roots : 042 =+r ⇒ i2r = −  , r = i2+   
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   d.  +4  + 5  = 20  2+ty 1+ty ty
       The auxiliary equation : r2 +4r +5 = 0 ⇒2 complex roots -2± 4i 

        The complementary function:yc= ) sin cos()5 tBtAt αα +(   

        α =cos-1(
b
a

2
−

)= cos-1(
52
4−

)=153.43° 
180
π

×  =0.85π           

         ; yt = )85.0sin85.0cos()5 tBtAt ππ +(  

        The equation has the form : yt+2 +ayt+1 +byt = 0  
         Where a + b = 4+5 = 9 1−≠  

          For a particular solution , yp =
ba

c
++1

 = 2 

           The general solution: yt = yc + yp 

                 yt = )85.0sin85.0cos()5 tBtAt ππ +( + 2 

 
   e.  +4 = 13 - 5t  with yty 2−ty 0 = 6 ; y1 = 8 

 

) sin cos()4 tBtAt αα +
 

b
a

2
−

2
π

 
        For a particular solution , yp = C + Dt  substitute this in the original  
         Equation : yt +4yt-2 = 13 - 5t   
        C+Dt + 4[C+D(t-2)] = 13 -5t⇒5Dt +5C – 8D = 13 -5t  
         D = -1 ; C =1 ⇒  y⇒ p = 1 - t   

         The general solution: yt = yc + yp= ) 
2

sin 
2

cos(2 tBtAt ππ
+ +1- t  

          y0 = 6 ⇒ +1- 0=6 A+1 =6 ⇒A = 5 )0sin0cos(20 BA + ⇒

          y1 = 8⇒ ) 
2

sin 
2

cos(21 ππ BA + +1-1 =8 ⇒  2B = 8 B= 4 ⇒

          The general solution : 

                                      yt = ) 
2

sin4 
2

cos5( ttt2 ππ
+ + 1 – t  
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          y1 = 3 ⇒ +6+1 =3⇒  2B+7=3 ⇒B=-2 

          y0 = 1 ⇒ +6+0=1 A+6 =1⇒A =- 5 ⇒

        The general solution: yt = yc + yp= 2 +6+t  

        α =cos-1(
b
a

2
−

)= cos-1(0)=
2
π

 ; yt =  

        The complementary function:yc= ) sin cos()4 tBtAt αα +(   
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 3. Consider the following difference equation: 
       +4 = 22 + 5t  with yty 2−ty 0 = 1 ; y1 = 3 

     Solve the above difference equation for y ,graph the 
     Solution and describe the graph in words. 
 

      The auxiliary roots : 042 =+r ⇒ r = i2−  , r = i2+   

) 
2

sin 
2

cos(2 tBtAt ππ
+

 
        For a particular solution , yp = C + Dt  substitute this in the original  
         Equation : yt +4yt-2 = 13 - 5t   
 
        C+Dt + 4[C+D(t-2)] = 22 +5t 5Dt +5C – 8D = 22 +5t ⇒
         D = 1 ; C = 6 ⇒  y⇒ p = 6 +  t   

) 
2

sin 
2

cos( tBtAt ππ
+

)0sin0cos(20 BA +

) 
2

sin 
2

cos(21 ππ BA +

          The general solution : 

                                      yt = ) 
2

sin2 
2

cos5( ttt2 ππ
−− + 6 + t   

 

          since the auxiliary roots are complex, it is oscillating. 
          Since |2| > 1 , it is divergent. 


