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𝐄𝐱:      𝑥 + y  d𝑥 − 𝑥 𝑑𝑦 = 0 

𝑀 = 𝑥 + y                           

𝑁 = −𝑥                               
                                         ∴ 

𝑣 =
y

𝑥
  ⟹   𝑦 = 𝑣 𝑥    ⟹   

𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥

𝑑𝑣

𝑑𝑥
 − − − (1)  

 𝑥 + y  d𝑥 − 𝑥 𝑑𝑦 = 0 ⟹   𝑥 + y  d𝑥 = 𝑥 𝑑𝑦  ⟹  
dy

d𝑥
=

𝑥 + y

𝑥
− −(2)  

𝑓𝑟𝑜𝑚 𝑒𝑞𝑢. 1 𝑎𝑛𝑑 2:       𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
=

𝑥 + y

𝑥
    

𝑣 + 𝑥
𝑑𝑣

𝑑𝑥
=

𝑥+𝑣𝑥

𝑥
= 1 + 𝑣 

𝑥
𝑑𝑣

𝑑𝑥
= 1 ⟹    d𝑣 =  

1

𝑥
d𝑥     ⟹      𝑣 = 𝑙𝑛 𝑥 + 𝑐 

y

𝑥
  = 𝑙𝑛 𝑥 + 𝑐  ⟹   𝑦 = 𝑥(𝑙𝑛 𝑥 + 𝑐)  



                          :       𝑬𝒙𝒂𝒄𝒕 𝑫𝒊𝒇𝒇. 𝑬𝒒𝒖. 

𝐸𝑥:       𝑥2 + 𝑦2 𝑑𝑥 + 2𝑥𝑦 𝑑𝑦 = 0 

𝑀 =  𝑥2 + 𝑦2   ⟹      
∂M

∂y
= 2y

𝑁 = 2𝑥𝑦              ⟹           
∂N

∂x
= 2y 

 

 
                            ∴ 

∂f

∂𝑥
=  𝑀 = 𝑥2 + 𝑦2         ⟹    ∂f =   𝑥2 + 𝑦2  ∂𝑥 

𝑓 =
1

3
𝑥3 + 𝑥𝑦2 + 𝑔 𝑦     ⟹     

𝜕𝑓

𝜕𝑦
= 2y𝑥 + g  y − − − (1) 

∵  
𝜕𝑓

𝜕𝑦
= 𝑁 = 2𝑥y  − − − (2)  

𝑓𝑟𝑜𝑚 𝑒𝑞𝑢. 1 𝑎𝑛𝑑 2 ∶   2y𝑥 + g  y = 2𝑥y ⟹ g  y = 0      

g  y = 0     ⟹   
𝑑𝑔 𝑦 

𝑑𝑦
= 0    ⟹   𝑔 𝑦 = 𝑐             

∴ 𝑓 =
1

3
𝑥3 + 𝑥𝑦2 + 𝑐 



                          :         𝑳𝒊𝒏𝒆𝒂𝒓 𝑫𝒊𝒇𝒇. 𝑬𝒒𝒖. 

 

𝑬𝒙:   
𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑒𝑥  

𝑃 𝑥 = 1  , 𝑄 𝑥 = 𝑒𝑥  

𝜌 = 𝑒 𝑃 𝑥  d𝑥 = 𝑒  d𝑥 = 𝑒𝑥 

𝑦 =
1

𝜌
 𝜌 𝑄 𝑑𝑥 + 𝑐    ⟹ 𝑦 =

1

𝑒𝑥
 𝑒𝑥  𝑒𝑥  𝑑𝑥 + 𝑐 

⟹ 𝑦 = 𝑒−𝑥  𝑒2𝑥   𝑑𝑥 + 𝑐    ⟹ 𝑦 = 𝑒−𝑥(
1

2
𝑒2𝑥 + 𝑐) 

⟹ 𝑦 =
1

2
𝑒𝑥 + 𝑒−𝑥𝑐 



𝑬𝒙:  𝑦
𝑑𝑥

𝑑𝑦
+ 2𝑥 = 𝑦3 

𝑑𝑥

𝑑𝑦
+

2

𝑦
𝑥 = 𝑦2     ,        p =

2

𝑦
  ,       𝑄 = 𝑦2 

 

𝜌 = 𝑒
 

2
𝑦

 dy
= 𝑒2𝑙𝑛𝑦 = 𝑒𝑙𝑛𝑦

2
= 𝑦2 

 

𝑥 =
1

𝑦2
 𝑦2 𝑦2 𝑑𝑦 + 𝑐    

 

𝑥 =
1

𝑦2
 
𝑦5

5
+ 𝑐   ⟹ 

𝑦5

5
+   

𝑐

𝑦2
  



                                                  2nd D.E: 

E𝑥: 1.     
d2y

d𝑥2
= 6𝑥 − 2     

𝑑2𝑦

𝑑𝑥2
=

𝑑

𝑑𝑥
 

dy

d𝑥
 = 6𝑥 − 2 

 𝑑(
𝑑𝑦

𝑑𝑥
) =   6𝑥 − 2 𝑑𝑥 

𝑑𝑦

𝑑𝑥
= 3𝑥2 − 2𝑥 + 𝑐1                                        

 𝑑𝑦 =  ( 3𝑥2 − 2𝑥 + 𝑐1) 𝑑𝑥 

𝑦 = 𝑥3 − 𝑥2 − 𝑥 + 𝑐1𝑥 + 𝑐2    



𝑬𝒙: 
d2y

d𝑥2
+
𝑑𝑦

𝑑𝑥
− 2 𝑦 = 0    

𝑟2 + 𝑟 − 2 = 0 

 𝑟 − 1  r + 2 = 0  ⟹  𝑟1 = 1  , 𝑟2 = −2 

y = c1e𝑥 + c2e−2𝑥  

 

𝑬𝒙: 
d2y

d𝑥2
+ 4

𝑑𝑦

𝑑𝑥
+ 4 𝑦 = 0   

𝑟2 + 4𝑟 + 4 = 0   ⟹    r + 2 2 = 0  ⟹  𝑟1 = 𝑟2 = −2 

y = (c1𝑥 + c2)e−2𝑥  



          Matrices: 

         matrix:                )               (                                   (m) 

       (n):                                               

                                                            𝐶𝑛                   𝐶2                                   𝐶1 

𝐴 =  

𝑎11            𝑎12 − −−     𝑎1𝑛               
𝑎21       𝑎22 − −− 𝑎2𝑛              
⋮
𝑎𝑚1

             
⋮
𝑎𝑚2−−−−−

       
⋮
𝑎𝑚𝑛

            
 

𝑅1  
R2

  

Rm

 

                         𝑚 × 𝑛       m             n.           

       𝑎ij                            i         j.  



                   -Square Matrix 

                            m                       n        𝑚 = 𝑛  

 
2 5 3
7 9 11
1 6 8

  

                                                                           

                   -Zero matrix 

                                                                 𝐴 =  O  

𝐴 =  
0 0
0 0
0 0

 = 0 



 

                    -Identity or Unite matrix 

.                                                                                       

I =  
1 0 0
0 1 0
0 0 1

  

                   -Diagonal matrix 

.                                                                            

D =  
2 0 0
0 6 0
0 0 8

  

                                                            



 

                    -Triangular matrix 

:                          -                                                                   

.         

 
2 0 0
7 6 0

10 9 8
  

  

:                          -                                                                

.         

 
2 9 4
0 6 5
0 0 8

  



 

                -Transpose of matrix 

               𝐴𝑇                       𝐴                  𝐴              𝐴𝑇             

 𝐴            𝐴𝑇   

𝐴n×m
T  aji             𝐴m×n

  aij                      

A =  
1 0
−1 1
3 2

 

3×2

⟹  𝐴𝑇 =  
1 −1 3
0 1 2

 
2×3

 

 

                     -Symmetric matrix 

                                                                         𝑎ij = aji 

A =  
𝟏 𝟐 𝟑
𝟐 𝟔 𝟓
𝟑 𝟓 𝟒

  

.                                                       :      



 

                               -Antisymmetric Matrix 

  

                                                        −𝐴𝑇        𝑎ij = −aji 

𝐴 =  
0 −1
1 0

 ⟹  𝐴𝑇 =  
0 1
−1 0

 ⟹ −𝐴𝑇 =  
0 −1
1 0

  


