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6- Simultaneous Linear Ordinary Differential 

Equations 

 

 

 

 

Example 1: Solve the following differential equations 

                    03  t
dt

dx

dt

dy
, 

                     02  y
dt

dx
. 

Solution : 

Using D-operator gives, 

tDxDy 3 ,                                          ……… (1) 

02  Dxy .                                            ……… (2) 

In matrix form: 



























0

3

21

t

x

y

D

DD
. 

Using Cramer’s rule to solve the above matrix, gives 

DDDDD

DtD

D

DD

D

Dt

y








22

6

)(1)(2

)0()3(2

21

20

3

, 

or      6)2( 2  yDD .     (Non-homogeneous linear ODE with constant coefficients) 

02 2 mm               0)12( mm             0
1
m    and   2/1

2
m . 

   2/

21

t

c
eCCy  .                

Let    tAy o
p

.                   o
p

Ay                  0
p

y . 

Substituting, 
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6)0(2  oA            6oA              ty
p

6 . 

           pc yyy               teCCy t 62/

21
 . 

Similarly,  

DD

t

DDD

tD

D

DD

tD

x










22

3

)(1)(2

)1(3)0(

21

01

3

, 

or      txDD 3)2( 2  .   (Non-homogeneous linear ODE with constant coefficients) 

02 2 mm               0)12( mm             0
1
m    and   2/1

2
m . 

   2/

43

t

c
eCCx  .                

Let    2

11
)( tBtBttBBx oo

p
                 tBBx o

p
1

2                
1

2Bx
p
 . 

Substituting, 

ttBBB o 3)2()2(2
11

 . 

              32
1

 B              2/3
1
B , 

                 04
1

 oBB            6)2/3(44
1

 BBo . 

             
2

2

3
6 ttx

p
 . 

           pc xxx               
22/

43 2

3
6 tteCCx t  . 

Substituting x and y in Eq. (2) gives, 

0)36
2

1
(26 2/

4

2/

21
 teCteCC tt

, 

0)(12 2/

421
 teCCC , 

   012
1

C              12
1

C , 

            0
42
CC              

42
CC  . 

   teCy t 612 2/

4
    and     

22/

43 2

3
6 tteCCx t  , 

or        tAey t 612 2/      and     
22/

2

3
6 ttAeBx t  .                    (G.S) 
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Example 2: Solve 

                    053   texy
dt

dx

dt

dy
, 

                     032  yx
dt

dy

dt

dx
. 

Solution : 

Using D-operator gives, 

teyDyxDx  35          teyDxD  )3()5( ,            ……… (1) 

32  yDyxDx              3)1()12(  yDxD ,               ……… (2) 

In matrix form: 
































 

3112

35 te

y

x

DD

DD
. 

Using Cramer’s rule to solve the above matrix, gives 

)3)(12()1)(5(

)3)(3()1(

112

35

13

3



















DDDD

DeD

DD

DD

D

De

x
t

t

 

   
2

9

2

9

)362(55

90

2222 














DDDDDDDDDD

ee tt

, 

or      9)2( 2  xDD .   (Non-homogeneous linear ODE with constant coefficients) 

022  mm               0)1)(2(  mm             2
1

m    and   1
2
m . 

   tt

c
eCeCx

2

2

1
  .                

Let    o
p

Ax                    
pp

xx  0 . 

Substituting, 

9200  oA            2/9oA              2/9
p

x . 

           pc xxx               
2

9

2

2

1
  tt eCeCx . 

Similarly,  
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2

)12()3)(5(

112

35

312

5

2 

















DD

eDD

DD

DD
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eD

y
t

t

 

   
2

15

2

15

2

2150

222 
















DD

e

DD

e

DD

ee tttt

, 

Or     15)2( 2   teyDD .  (Non-homogeneous LODE with constant coeffs.) 

022  mm               0)1)(2(  mm             2
1

m    and   1
2
m . 

   tt

c
eCeCy

4

2

3
  .                

Let    
t

p
eAAy 

21
                  

t

p
eAy 

2
                

t

p
eAy 

2
. 

Substituting, 

15)(2
2122

  tttt eeAAeAeA        1522
21

  tt eeAA . 

  152
1

 A              2/15
1
A , 

     12
2

 A                2/1
2
A , 

  
2

15

2

1
  t

p
ey . 

           pc yyy               
2

15

2

1

4

2

3
  ttt eeCeCy . 

Substituting x and y in Eq. (1) gives, 

  tttttttt eCeeCeCeCeCeCeC 2

34

2

32

2

12

2

1
(3

2

1
2)

2

9
(52  

                                                                                     
ttt eeeC   )

2

15

2

1

4
. 

tttt eeeCCeCC  
2

45

2

45
)46()3(

42

2

31
. 

   03
31
CC              

13
3CC  , 

            046
42
 CC              

24 2

3
CC  . 

   
2

9

2

2

1
  tt eCeCx    and    

2

15

2

1

2

3
3

2

2

1
  ttt eeCeCy .          (G.S) 


