


f(x) =
√
x, f(x) : R+ → R+

f(x) [0,+∞)
f ′(x) = 1

2
√
x
> 0 ∀x ∈ (0,+∞),

f ′′(x) = −1
4
x−3/2 < 0 ∀x ∈ (0,+∞),

f(x) = −ax2− bx− c, a, b, c > 0.

x f

f(x) R

f ′(x) = −2ax−b. f ′(x) ≥ 0⇒−2ax−b ≥
0⇒ x ≤ − b

2a

f ′(x) ≤ 0⇒ −2ax− b ≤ 0⇒ x ≥ − b
2a

f(x)
(
−∞,− b

2a

]
[
− b
2a
,+∞

)

f ′(x) = 0⇒ x∗ = − b
2a
:

f ′′(x) = −2a < 0 ∀x ∈ (−∞,+∞), x∗ : f(x) :

x∗

L ≥ 0 A > 0

α > 0

Q(L) = ALα

α

Q(L) [0,+∞)
Q′(L) = AaLa−1

Q′′(L) = Aa (a− 1)La−2
{
0 < a < 1, Q′′(L) < 0, (0,+∞)
a > 1, Q′′(L) > 0, (0,+∞)

}



f(x) = x3 + 6x2 − 18, x ∈ R.

f(x) R

f ′(x) = 3x2 + 12x

f ′′(x) = 6x + 12,

{
f ′′(x) > 0, ..., x > −2,
f ′′(x) < 0, ...x < −2,

}
,

(−∞,−2) (−2,+∞)

f ′′(−2) = 0, x = −2 :

f ′(x) = 0⇒ 3x2 + 12x = 0⇒ x = 0 x = −4



f ′′(0) = 12 > 0, x = 0 f(x) = −18

f ′′(−4) = −12 < 0, x = −4 f(x) = 14

f(x) = x+ 5 + 4
x+1

f(x) R− {−1}

x = −1

f ′(x) = 1− 4
(x+1)2

= (x+1)2−4
(x+1)2

, (x+ 1)2 > 0,

f(x) (x+ 1)2 − 4 = (x+ 3) (x− 1).

f ′(x) = 0⇒ x = −3 x = 1



f ′(x)

x −3 1

f ′(x) + 0 − 0 +

f(x) ր ց ր

x = −3, x = 1 :

f ′′(x) = 8
(x+1)3

, x > −1, f ′′(x) > 0 x < −1, f ′′(x) < 0

f ′′(x)

x = −3, f ′′(x) < 0,

x = 1, f ′′(x) > 0,

lim
x→−1+

(x + 5 + 4
x+1
) = +∞ lim

x→−1−
(x + 5 + 4

x+1
) = −∞, x = −1

lim
x→+∞

(
x+5+ 4

x+1

x
) = 1 lim

x→+∞
(x + 5 + 4

x+1
− x) = 5, y = x+ 5

x −3 −1 1

f ′(x) + 0 − − 0 +

f ′′(x) − − + +

f(x) ր ց ց ր


