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Cvičenı́ 2
Antidiference, sumace

Vzorce:

Operace s posloupnostmi:

1) Posunut́ı a(t) (shift operator): aσ(t) = a(t+ 1)

2) Diference a(t): ∆a(t) = a(t+ 1)− a(t)

3) Sumace a(t):
∑

t0
a(t) =

t−1∑
i=t0

a(i)

4) Antidiference a(t) je posloupnost A(t): ∆A(t) = a(t)
Vztahy:

∆
∑

t0
a(t) = ∆

t−1∑
i=t0

a(i) = a(t)

∑
t0

∆a(t) =
t−1∑
i=t0

∆a(i) = a(t)− a(t0) = [a(i)]tt0 ⇒
∑

t0
a(t) = A(t)−A(t0)∑

t0
a(t)∆b(t) = [a(i)b(i)]tt0 −

∑
t0
b(t+ 1)∆a(t) (Sumace

”
per partes“)

Antidiference a sumace elementárńıch posloupnost́ı:

posloupnost a(t) diference ∆a(t) antidiference A(t)

1. a(t) = 1 0 t

2. a(t) = t 1 1
2 t(t− 1)

3. a(t) = αt, α 6= 1 (α− 1)αt
αt

α− 1

4. a(t) = t(r) =
t∏

j=t−r+1
j, t ≥ 0 rt(r−1) t(r+1)

r + 1
, r 6= −1

5. a(t) = cos(αt+ β), α 6≡ 0, mod 2π −2 sin 1
2α sin(αt+ β + 1

2α)
sin(αt+ β − 1

2α)

2 sin 1
2α

6. a(t) = sin(αt+ β), α 6≡ 0, mod 2π 2 sin 1
2α cos(αt+ β + 1

2α) −
cos(αt+ β − 1

2α)

2 sin 1
2α

Př́ıklady:

1. Najděte antidiferenci zadané posloupnosti (na množině [0,∞)):

a) a(t) = tαt, α ∈ R, b) a(t) = t(−1)t,

c) a(t) = t(2)3t, d) a(t) = t2αt, α ∈ R,



2. Najděte řešeńı dané počátečńı úlohy:

a) ∆x(t) = t2t, x(0) = 0, b) ∆x(t) = t22t, x(0) = 6,

c) ∆x(t) =
1

t(t+ 1)
, x(1) = 0, d) ∆x(t) = (−1)

1
2
t(t−1), x(0) = 0,

e) ∆x(t) = t3−t, x(0) = 0, f) ∆x(t) = t3, x(1) = 1.

3. Najděte řešeńı rovnice (t+ 1)x(t+ 1) = tx(t) a určete interval, na kterém je definováno.

Výsledky:

1. a) α
α−1

(
tαt−1 − αt

α−1

)
c) 3t

2 (t2 − 4t+ 9
2 )

b) 1
2 (t− 1

2 )(−1)t+1

d) αt

α−1 (t2 − 2αt+α
α−1 + 2α2

(α−1)2 )

2. a) t2t − 2t+1 + 2

c)
t− 1

t

e) − t
231−t − 3

4 (3−t − 1)

b)
(
t2 − 4t+ 6

)
2t

d) 1− cos π2 t

f) 1 + t2(t−1)2

4

3. x(t) =

{
C/t, t ∈ (−∞,−1] nebo t ∈ [1,∞)

0, t ∈ (−∞,∞),
, C je libovolná konstanta, t ∈ Z.


