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Unit 76: Management Mathematics —Difference Equations

1. Solve the following Difference Equations:

1

1 3[)=2(3f)—2(1—3’)

3

a.ye=3yr1+4; yo=2; y,=3y, +4

1_2t—2
1-2

b. Yes3 = 2 Y2 = 5; ¥, =27y, = 5( )= 272y, +5(1-22)

C. Ye#1 = Ye+ 13 ;y0=5; y, =y, +13t=5+13¢

2. Solve the following difference equations and describe
the solution series:

A Vip~ Vi ~2), =3 withyo=27y; =2
The auxiliary equation : 2 -r-2=0= (r+ 1) (r-2)=0
r=-1;r=2 two distinct real roots.

The complementary function : y. = A(-1)' + B(2)"
The equation has the form : yi+2 +aye+1 +bye = 0
Wherea+ b =-1-2=-3 #-1

c
For a particular solution , yp =—— = -3/2
l+a+b

The general solution : yt = yc + yp = A(-1)" + B(2)" - 3/2
Now use yp=2, y1= 2 to find A and B

Yo=2 =A(-1)°+B(2)°-3/2=2=>A+B=7/2

yi=2 = A(-1)' + B(2)' - 3/2=2 =-A+ 2B =7/2
Solving for A and B simultaneously: A=7/6 ; B =7/3

The general solution : y: = (7/6)(-1)" + (7/3)(2)' - 3/2
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b

C.

A4y, +4y,,, +Yy, =243t withy; =1y, =2
The auxiliary equation : 4r> + 4r+1=0= (2r+ 1) (2r+ 1) =0
r = -1/2 two equal real roots.

The complementary function : y. = (A + Bt)(-1/2)"
For a particular solution , y, = C + Dt substitute this in the original

Equation : 4yi+2 +4Yie1 +Yye = 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)=1,;C=-3

Hence yp, =(1/3)t - 3

The general solution : yt = yc + yp = (A + Bt)(-1/2)"+(1/3)t - 3
Now use y1=1,y,=2 tofind Aand B :

yi=1 = (A + B(1))(-1/2)' +(1/3)(1) - 3 =1 = (A+B)(-1/2) = 11/3
yo=2 = = (A + B(2))(-1/2)*+(1/3)(2) - 3 =2 =A/4+B/2 = 13/3
Solving for A and B simultaneously: A = -32 ; B = 74/3

The general solution : y: = (-32 + (74/3)t)(-1/2)*+(1/3)t - 3

Yy, +4y, ,=15 withy, =12 ;y; =11
The auxiliary roots : r* +4=0=r= —-2i ,r=+2i
The complementary function:y.= (\/Z)t(Acosa t+ Bsinat)

-1 —d -1 72- t 72- . 72-
a=cos (—=)=cos (0)=— ; yt = 2°(Acos—t+ Bsin—¢

The equation has the form : yt +ayt1 +bye2 = 0
Wherea + b=0+4 =4 #-1

c
For a particular solution , yp=—— = 3

l+a+b
The general solution: yt = yc + Yp= 2t(Acos%t+Bsin%t)+ 3
yo =12 = 2% 4cos0+ Bsin0)+3 = 12=>A+3 =12 =A =9
y1=11= 21(Acos%+Bsin%)+3 = 11=> 2B+3 = 0 =B=-3/2
The general solution :

3 T
=2'9cosZt—2sinZ )+ 3
ye =2 (cos = sin 1)
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d. yt+2 +4 yt+1 +5 yt = 20
The auxiliary equation : r? +4r +5 = 0 =2 complex roots -2+ 4i
The complementary function'yc= (\/_)t(Acosa t+ Bsinat)

o =cosi(— 2 )=153.43° x% -0.857

2( )= 0s' G f
; Ve = (\/_) (Acos0.85x + Bsin0.857)
The equation has the form : Y2 +aye+1 +bye = 0
Wherea + b =445 =9 #-1

¢ —
l+a+b
The general solution: yt = yc + Yp

Yi = (\/_) (Acos0.857 + Bsin0.857¢) + 2

For a particular solution , y, =

e. )y, +4y,,=13-5t withyo=6;y;, =8
The auxiliary roots : ¥ +4=0=r= —2i ,r=+2i
The complementary function:y.= (\/Z)t(Acosa t+ Bsinat)

o =cos'1(_—a)= cos’1(0)=% P Yt = 2’(Acos%t+Bsin%t)

24b

For a particular solution , y, = C + Dt substitute this in the original
Equation : yt +4yty = 13 - 5t

C+Dt + 4[C+D(t-2)] = 13 -5t=5Dt +5C - 8D = 13 -5t
=>D=-1;C=1=>y,=1-t

The general solution: yt = yc + yp= 2’ (AcosEt+Bsm—t)+1 t
yo =6 =2%°(4cos0+ Bsin0)+1- 0=12=A+1 =6 =>A =5
yi=8= 21(Acos%+Bsin%)+1—1 =11=> 2B = 11 =B=11/2
The general solution :

Yt =2t(5005%t—1—21sin%t)+ 1-t
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3. Consider the following difference equation:
y, +4y, ,=22 + 5t withyo=1;y; =3

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

The auxiliary roots : r* +4=0=r= —2i ,r=+2i
The complementary function:y.= (\/Z)t(Acosa t+ Bsina t)
-1 —d -1 T t T . T
a=cos (—=)=cos (0)=— ; yt = 2 (Acos—t+ Bsin—¢
2Jb y i Ye= 2ldeosy 2"
For a particular solution , y, = C + Dt substitute this in the original
Equation : y¢ +4yt2 = 13 - 5t
C+Dt + 4[C+D(t-2)] = 22 +5t=5Dt +5C - 8D = 22 +5t
=>D=1;C=6=>y,=6+t
The general solution: yt = yc + Yp= 2’(Acos%t+Bsin%t)+6+t
Yo =1 :>20(Acos0+BsinO)+6+0=1:>A+6 =1=>A=-5
y1 = 3 :>21(Acos%+Bsin%)+6+1 =3= 2B+7=3 =B=-3

The general solution :

Yt =2t(—500s%t—3sin%t)+ 6+t
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