
sin2 x+ cos2 x = 1
sin(x± y) = sin x cos y ± cosx sin y
cos(x± y) = cosx cos y ∓ sin x sin y

sin 2x = 2 sin x cosx
cos 2x = cos2 x− sin2 x

tg(x± y) = tg x± tg y
1∓ tg x tg y

sin x+ sin y = 2 sin x+ y

2 cos x− y2
cosx+ cos y = 2 cos x+ y

2 cos x− y2
sin x sin y = −1

2 [cos(x+ y)− cos(x− y)]

sin x cos y = 1
2 [sin(x+ y) + sin(x− y)]

cosx cos y = 1
2 [cos(x+ y) + cos(x− y)]

cosx = eix + e−ix

2

sin x = eix − e−ix

2i

ch2 x− sh2 x = 1
sh 2x = 2 sh x ch x
ch 2x = ch2 x+ sh2 x

ch x = ex + e−x

2

sh x = ex − e−x

2
arsh x = ln

(
x+

√
x2 + 1

)
arch x = ln

(
x+

√
x2 − 1

)
arth x = 1

2 ln 1 + x

1− x

arcth x = 1
2 ln x+ 1

x− 1

(cf)′ = cf ′

(f ± g)′ = f ′ ± g′

(fg)′ = f ′g + fg′(
f

g

)′
= f ′g − fg′

g2

(f ◦ g)′ = (f ′ ◦ g)g′

(xα)′ = αxα−1

(ax)′ = (ln a)ax

(loga x)′ = 1
ln a

1
x

(sin x)′ = cosx
(cosx)′ = − sin x

(tg x)′ = 1
cos2 x

= 1 + tg2 x

(ctg x)′ = − 1
sin2 x

= −1− ctg2 x

(arcsin x)′ = −(arccosx)′ = 1√
1− x2

(arctg x)′ = −(arcctg x)′ = 1
1 + x2

(sh x)′ = ch x
(ch x)′ = sh x

(th x)′ = 1
ch2 x

= 1− th2 x

(cth x)′ = − 1
sh2 x

= 1− cth2 x

(arsh x)′ = 1√
x2 + 1

(arch x)′ = 1√
x2 − 1

(arth x)′ = 1
1− x2

(arcth x)′ = 1
1− x2

∫
cf(x)dx = c

∫
f(x)dx∫ (

f(x)± g(x)
)
dx =

∫
f(x)dx±

∫
g(x)dx∫

f ′(ax+ b)dx = 1
a
f(ax+ b) + C

∫
fα(x)f ′(x)dx =


fα+1

α+ 1 + C (α 6= −1)

ln |f(x)|+ C (α = −1)∫
f(x)g′(x)dx = f(x)g(x)−

∫
f ′(x)g(x)dx

t = tg x2 sin x = 2t
1 + t2

dx
dt = 2

1 + t2
cosx = 1− t2

1 + t2

u = th x2 sh x = 2u
1− u2

dx
du = 2

1− u2 ch x = 1 + u2

1− u2

ex = 1 + x

1! + x2

2! + x3

3! + · · ·+ xn

n! + · · ·

cosx = 1− x2

2! + x4

4! −
x6

6! + · · ·+ (−1)n x2n

(2n)! + · · ·

sin x = x− x3

3! + x5

5! −
x7

7! + · · ·+ (−1)n−1 x2n−1

(2n− 1)! + · · ·

ch x = 1 + x2

2! + x4

4! + x6

6! + · · ·+ x2n

(2n)! + · · ·

sh x = x+ x3

3! + x5

5! + x7

7! + · · ·+ x2n−1

(2n− 1)! + · · ·

1
1− x = 1 + x+ x2 + x3 + · · ·+ xn + · · ·

(1 + x)α = 1 + αx+ α(α− 1)
2 x2 + · · ·+

(
α

n

)
xn + · · ·



(1 + x)n ≥ 1 + nx detA =
n∑
i=1

(−1)i+jaij detAij(
α

n

)
= α(α− 1) · · · (α− n+ 1)

n!

n
1
a1

+ 1
a2

+ · · ·+ 1
an

≤ n
√
a1a2 · · · an ≤

a1 + a2 + · · ·+ an
n

≤

√
a2

1 + a2
2 + · · ·+ a2

n

n

grad f = ∂f

∂x
i + ∂f

∂y
j + ∂f

∂z
k

div u = ∂ux
∂x

+ ∂uy
∂y

+ ∂uz
∂z

Du =


∂ux
∂x

∂ux
∂y

∂ux
∂z

∂uy

∂x
∂uy

∂y
∂uy

∂z
∂uz
∂x

∂uz
∂y

∂uz
∂z



rot u =

∣∣∣∣∣∣∣
i j k
∂
∂x

∂
∂y

∂
∂z

ux uy uz

∣∣∣∣∣∣∣ =
(
∂uz
∂y
− ∂uy

∂z

)
i +

(
∂ux
∂z
− ∂uz

∂x

)
j +

(
∂uy
∂x
− ∂ux

∂y

)
k

a0 +
∞∑
n=1

(
an cos 2πnx

T
+ bn sin 2πnx

T

)

a0 = 1
T

∫ T

0
f(x)dx

an = 2
T

∫ T

0
f(x) cos 2πnx

T
dx

bn = 2
T

∫ T

0
f(x) sin 2πnx

T
dx

(Lf)(z) =
∫ ∞

0
f(x)e−zxdx

(f ∗ g)(x) =
∫ x

0
f(s)g(x− s)ds

h(x) (Lh)(z)

1 1
z

xn
n!
zn+1

eαx
1

z − α
cos bx z

z2 + b2

sin bx b

z2 + b2

ch bx z

z2 − b2

sh bx b

z2 − b2

∫
C
fds =

∫ b

a
f(r(t))|ṙ(t)|dt∫

C
u · dr =

∫ b

a
u(r(t)) · ṙ(t)dt∫∫

S
fdA =

∫∫
D
f(r(u, v))

∣∣∣∣∂r
∂u
× ∂r
∂v

∣∣∣∣ dudv∫∫
S

u · dA =
∫∫

D
u(r(u, v)) ·

(
∂r
∂u
× ∂r
∂v

)
dudv∫∫∫

V
fdV =

∫∫∫
D
f(r(u, v, w))

∣∣∣∣∂r
∂u

∂r
∂v

∂r
∂w

∣∣∣∣ dudvdw∫
C

grad f · dr = f(r(b))− f(r(a))∫∫
S

rot u · dA =
∫
∂S

u · dr∫∫∫
V

div udV =
∫∫

∂V
u · dA∫∫

∂V
f grad g · dA =

∫∫∫
V

(f 4g + grad f · grad g)dV∫∫∫
V

(f 4g − g4f)dV =
∫∫

∂V
(f grad g − g grad f) · dA

rot grad f = 0
div rot u = 0
grad cf = c grad f
div cu = cdiv u
rot cu = c rot u

grad(f ± g) = grad f ± grad g
div(u± v) = div u± div v
rot(u± v) = rot u± rot v

grad(fg) = (grad f)g + f grad g
div(fu) = (grad f) · u + f div u
rot(fu) = (grad f)× u + f rot u

grad(u · v) = Du(v) +Dv(u) + u× rot v + v× rot u
rot(u× v) = Du(v)−Dv(u) + (div v) · u− (div u) · v
div(u× v) = (rot u) · v− u · (rot v)

h(x) (Lh)(z)
xnf(x) (−1)n(Lf)(n)(z)
eαxf(x) (Lf)(z − α)
f (n)(x) zn(Lf)(z)− zn−1f(0)− zn−2f ′(0)− · · · − f (n−1)(0)
(f ∗ g)(x) (Lf)(z)(Lg)(z)

P (x, y) +Q(x, y)y′ = 0

ln |M(x)| =
∫ ∂P (x,y)

∂y − ∂Q(x,y)
∂x

Q(x, y) dx

ln |M(y)| =
∫ ∂Q(x,y)

∂x − ∂P (x,y)
∂y

P (x, y) dy


