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Exercise 1: (1+4 points)

a) Compute the general solution of the following differential equation by using
separation of variables
xy — 3y = 0.

b) Solve the following initial value problem for the given Bernoulli differential
equation

1
Y —y+2y*=0 and y(O):§.



Differential Equations I, 6.9.2022, SoSe 2022, (Behrens)



Differential Equations I, 6.9.2022, SoSe 2022, (Behrens)

Exercise 2: (3 points)

Compute the general solution of the following system of differential equations
1 00
y' ' =1011|uy.
011

Hint: Note that (1 —X)?2—1= X\ —-2).
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Exercise 3: (4 points)

Solve the following initial value problem

v +y —2y=e", y0)=1, y(0)
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Exercise 4: (3 points)

Consider the linear differential equation
y// + y — O
a) State a complex-valued fundamental system,

b) compute the real-valued general solution and

c) obtain all solutions of the corresponding boundary value problem with
boundary values y(0) =2 and y(7) = —2.
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Exercise 5: (5 points)
Consider the following system of linear first-order differential equations:

r = xv+2y—4
y = 20+y—95.

a) State the system in matrix-vector notation ,

and determine their stability properties.

)
b) compute all stationary solutions (equilibria),
c)

)

d

Compute the general solution of the system of linear differential equations.
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