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sin :−1 − , cos :[
2

π

2

π ] −1 [0,π] tan :−1 − ,(
2

π

2

π )

n(A × B) = pq  when n(A) =
p, n(B) = q

relations from A to B = 2pq

reflexive: 2n −n2

symmetric: 2(n +n)/22

reflexive and symmetric: 2(n −n)/22

B =n+1 C B , B =∑k=0
n n

k k 0 1

B =1 1, B =2 2, B =3

5, B =4 15

(a,b) =c (−∞, a] ∪ [b,∞)

[a,b] =c (−∞, a) ∪ (b,∞)

Function: each input exactly

one output; vertical line test.

D(f ± g) = Df ∩ Dg; f/g also

drops g = 0; D(gof) = {x ∈ Df :

f(x) ∈ Dg}.

One-one: f(x₁) = f(x₂) ⇒ x₁ =
x₂; onto: range = codomain.

functions A → B: mn

one-one:  P (m ≥m
n n)

onto:  (−1) C (m −∑
r=0
m r m

r r)n

bijections (m = n): n!

f ∘ f =−1 I , f ∘B
−1 f = IA

(g ∘ f ) =−1 f ∘−1 g−1

f⁻¹ exists ⇔ bijective; graph:

mirror in y = x.

x ≤2 a ⟺2 −a ≤ x ≤ a

x ≥2 a ⟺2 x ≤ −a or x ≥ a

ab > 0:  ∈
x
1 ,[

b
1

a
1]

a < 0 < b:  ∈x
1 −∞, ∪( a

1]
,∞[

b
1 )

f (x) = a x + −[(
2a
b )

2

4a2
D ]

a > 0: range  − ,∞[
4a
D )

a < 0: range  −∞, −(
4a
D ]

∣x∣ = x (x ≥ 0), −x (x < 0)

∣f (x)∣ = f (x) (f ≥
0), −f (x) (f < 0)

∣ab∣ = ∣a∣ ∣b∣

=
b
a

∣b∣
∣a∣

x =2 ∣x∣ =2 ∣x ∣2

∣x∣ = a (a > 0)⇒ x = ±a

∣a ± b∣ =2 a +2 b ±2 2ab

(∣a∣ ± ∣b∣) =2 a +2 b ±2 2∣a∣∣b∣

sin x ≥ 0 ⟺ x ∈
[2nπ, (2n +⋃ 1)π]

cos x ≥ 0 ⟺ x ∈
2nπ − , 2nπ +⋃[ 2

π

2
π ]

a cos x + b sin x =

sin(x +a + b2 2 α)

range  − ,[ a + b2 2 a + b2 2]

√(1 + tan²x) = |sec x|. sin x =

x/10: 7 roots.

sin (−x) =−1 − sin x−1

cos (−x) =−1 π − cos x−1

tan (−x) =−1 − tan x−1

cot (−x) =−1 π − cot x−1

sec (−x) =−1 π − sec x−1

cosec (−x) =−1 − cosec x−1

sin x +−1 cos x =−1 , ∣x∣ ≤
2
π 1

sec x +−1 cosec x =−1

, ∣x∣ ≥
2
π 1

tan x +−1 cot x =−1 , x ∈
2
π R

sin =−1
x
1

cosec x, cos =−1 −1
x
1

sec x (∣x∣ ≥−1 1)

tan =−1
x
1 cot x (x >−1

0), −π + cot x (x <−1 0)

Base > 1 keeps, base in (0, 1)

flips; variable base > 0, ≠ 1.

x − 1 < [x] ≤ x

[x] ≥ n ⟺ x ≥ n

[x] < n ⟺ x < n

sgn x = 1, 0, −1 for x >
0, x = 0, x < 0

sgn x = , x =x
∣x∣ 0

max(a,b) =
2

a+b+∣a−b∣

min(a,b) =
2

a+b−∣a−b∣

f (x) = +
2

f (x)+f (−x)
2

f (x)−f (−x)

E × E = O × O = E; E × O = O.

Domain must be symmetric.

period of f (ax + b) = ∣a∣
T

Sums: LCM, then test smaller

(|sin x| + |cos x|: π/2).

Additive → kx; f(xy) = f + f → k

log x; f(x + y) = f·f → aˣ.

Outside: as written; inside:

reversed (f(x + k) left).


