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Topic 3. Elements of the theory of differential equations

Education aims:

- to familiarize with the basic classes of the differential equations and methods of their solution;

- to study  how to solve the homogeneous differential equations of the II order;

- to study how to apply the differential equations to the study of processes of living nature.
Abilities and skills: 

-
to get skills of classification of the differential equations;

-
to be able to solve the separable differential equations;

-
to be able to decide the homogeneous differential equation;

-
to be able to find the upshots parts of the differential equation;
- 
to be able to solve the homogeneous differential equations of the II order with the constant coefficients;

-
to get skills of drafting of the differential equations which describe the medical and biological processes; 

-
to be able to solve such differential equations.
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 Control questions for theoretical study:

1. What equation is called the differential?

2. What is the order of the differential equation?

3. What is called the solution of the differential equation?

4. Give the definition of the general solution of the differential equation.

5. Give the definition of the solution of the differential equation of the I-st order.

6. What classes of the differential equations do you know?

7. Write down the linear differential equation of the II order in a general form.
8. What is called the characteristic equation?
9. How many constants must the general solution of the differential equation contain?

а) of the I-st order;

b) of the II-nd order.

Tasks for the independent work:
Task 1. Find the general solutions of the differential equations:

	1.  y' = 3y3
2.  y' = x4 + 1

2. y' = 6x5 + 1.
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6.  (x + 5) dx = x dy
6. (x + a) dx = x dy.
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18.  eyy' = 4x3.
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 Task 2.  Find the general solutions and partial solutions of the differential equations:
1.  xdx +y
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3. 2dy –xdx = 0   при     x = 2,     y = 0

4.  (2x + 5)dy + ydx = 0  при     x = 0,     y = 1
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7.  ydy – xdx = 0   при     x = 3,     y = 5
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13. (4 + ex) yy' = ex,
при     x = 0,   y = 1 

14. y' сtg x = y ln y,
при     x = 
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15. cos x dx = –dy,
при     x = 0,   y = 2


16. (x + 2)dy = y dx,
при     x = 1.   y = 4
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Task 3.  Find the general solutions of the differential equations of the second order:
1.  y'' + 5y' + 6y = 0
2.  y'' – y' = 0
3.  y'' – 2y' + y = 0
4.  y'' – 2y' + 10y = 0
5.  y'' – 5y' + 4y = 0
6.  y'' – 6y' + 9y = 0
7.  
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8.   y'' + 2y' + 5y = 0
9.   y'' – y = 0
10.  y'' + y = 0
11.  y'' + 25y = 0
12.  2
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13.  y'' + 2y' + y = 0
14.  y'' – 3y' = 0 
15.  y'' + 64y = 0
16.  y'' – y' – 2y = 0
17.  y'' – 10y' + 25y = 0
18.  y'' – 6y' + 9y = 0
19.  9y'' + y = 0
20.  y'' – 3y' = 0
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