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Cvičenı́ 6
Transformace na lineárńı rovnice

Vzorce:

1. Riccatiho rovnice:

x(t + 1)x(t) + p(t)x(t + 1) + q(t)x(t) = b(t) ⇐⇒ x(t + 1) =
b(t)− q(t)x(t)

x(t) + p(t)

2. Homogenńı rovnice:

f

(
t,
x(t + 1)

x(t)

)
= 0

(a) Speciálńı typ: implicitńı rovnice

x(t + 1)2 + a(t)x(t + 1)x(t) + b(t)x(t)2 = 0

Př́ıklady:

1. Vyřešte zadané úlohy s počátečńı podmı́nkou x(0) = x0.

a) x(t + 1)x(t)− x(t + 1) + x(t) = 0

b) x(t + 1) =
2x(t)

x(t) + 3

c) x(t + 1) =
2x(t) + 3

3x(t) + 2

d) x(t + 1)x(t)− x(t + 1)− 2x(t) = 4

e) x(t + 1) =
x(t)(1− x(t))

2x(t)(1− x(t)) + (1− x(t))2

f) x(t + 1) = 5− 6

x(t)

g) x(t + 1) =
a · x(t)

1 + b · x(t)
, a, b > 0

h) x(t + 1)2 − 3x(t + 1)x(t) + 2x(t)2 = 0

i) x(t + 1)2 − 2x(t + 1)x(t)− 3x(t)2 = 0

j) x(t+1)2− (2− t)x(t+1)x(t)−2t ·x(t)2 = 0

Výsledky:

1. a) x(t) =
x0

1− x0 · t

b) x(t) = − 2t

C · 3t + 2t
, C = −x0 + 1

x0

c) x(t) =
C · 5t − (−1)t

C · 5t + (−1)t
, C =

1 + x0

1− x0

d) x(t) =
4 · 3t − C · (−2)t

3t + C · (−2)t
, C =

4− x0

x0 + 1

e) x(t) =
x0

1 + x0 · t

f) x(t) =
3t+1 + C · 2t+1

3t + C · 2t
, C =

3− x0

x0 − 2

g) Pro a = 1: x(t) =
x0

1 + b · t · x0

Jinak: x(t) =
at(a− 1)x0

(a− 1) + b · x0 · (at − 1)

h) x1(t) = x0, x2(t) = x0 · 2t

i) x1(t) = x03t, x2(t) = x0(−1)t

j) x1(t) = x(t0)(−1)t−t0
∏t−1

i=t0
i ≡ 0,

x2(t) = x02t


