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cos2 x+ sin2 x = 1 cos(a± b) = cos a cos b∓ sin a sin b
cos 2x = 2 cos2−1 sin(a± b) = sin a cos b± cos a sin b
sin 2x = 2 sin x cosx 2 sin a sin b = cos(a− b)− cos(a+ b)
2 sin a cos b = sin(a− b) + sin(a+ b) 2 cos a cos b = cos(a− b) + cos(a+ b)

cosnπ = (−1)n, cos (2n−1)π
2

= 0, sinnπ = 0, sin (2n−1)π
2

= (−1)n+1 n ∈ N

(xn)′ = nxn−1 (sinx)′ = cosx
∫

sin(ax) dx = − 1
a

cos(ax)
∫
x sin(ax) dx = −x cos ax

a
+ sin ax

a2

(lnx)′ =
1

x
(cosx)′ = − sinx

∫
cos(ax) dx = 1

a
sin(ax)

∫
x cos(ax) dx = x sin ax

a
+ cos ax

a2∫
u(x)v′(x) dx = u(x)v(x)−

∫
u′(x)v(x) dx

0 f(t) L (f) = F (s) =
∞∫
0

f(t)e−stdt

1 c1f1(t) + c2f2(t) c1F1(s) + c2F2(s)

2 f ′(t) sF (s)− f(0)

3 f ′′(t) s2F (s)− sf(0)− f ′(0)

4 f (n)(t), n = 0, 1, 2, ... snF (s)− sn−1f(0)− sn−2f ′(0)− ...− f (n−1)(0)

5
t∫

0

f(τ) dτ
1

s
F (s)

6 eatf(t) F (s− a)

7 u(t− a)f(t− a) e−asF (s)

8 tf(t) −F ′(s)

9 t2f(t) F ′′(s)

10 tnf(t), n = 0, 1, 2, ... (−1)nF (n)(s)

11
1

t
f(t)

∞∫
s

F (σ) dσ

12 f(t) ∗ g(t) =
t∫

0

f(t− τ)g(τ) dτ F (s)G(s)

13 f(ct)
1

c
F
(s
c

)

1



u(t− a) =

{
0 t ≤ a

1 t ≥ a
, sinh t =

et − e−t

2
, cosh t =

et + e−t

2

0 f(t) L (f) = F (s) =
∞∫
0

f(t)e−stdt

1 1 s−1

2 t s−2

3 tn, n = 0, 1, 2, ... n!s−(n+1)

4
√
t

1

2

√
πs−3/2

5
1√
t

√
π/s

6 ta, a > 0 Γ(a+ 1)s−(a+1), Γ(a+ 1) =
∞∫
0

e−ttadt

7 eat
1

s− a

8 tneat
n!

(s− a)n+1

9 tbeat, b > 0
Γ(b+ 1)

(s− a)b+1

10
1

a− b
(eat − ebt), a 6= b

1

(s− a)(s− b)

11
1

a− b
(aeat − bebt), a 6= b

s

(s− a)(s− b)

12 sin(at)
a

s2 + a2

13 cos(at)
s

s2 + a2

14 sinh(at)
a

s2 − a2

15 cosh(at)
s

s2 − a2

16 u(t− a), a ≥ 0
e−as

s

17 δ(t− a) = δa, a ≥ 0 e−as

18
1

t
sin(at) arctan

a

s

19
et − 1

t
ln

s

s− 1

2


