


f (a, b) x1, x2 (a, b)
x1 < x2 f(x1) < f(x2).

(a, b).

f x1, x2 ∈ (a, b) x1 < x2

f(x1) > f(x2).

f (x) > 0 x ∈ (a, b) f (a, b);

f (x) < 0 x ∈ (a, b) f (a, b);

f (x) = 0 x ∈ (a, b) f (a, b).

f(x) = ex

f (x) = ex, x ∈ R ex > 0 x,
f (x) > 0 x ∈ R; f



(a, b).

f(x) = x2

f(x) = x2 f (x) = 2x;

f (x) = 2x > 0 ⇔ x > 0 f (x) = 2x < 0 ⇔ x < 0.

f (0,∞)
(−∞, 0).

f(x) = x3 − 3x2 − 24x + 32

f (x) f (x) = 3x2 − 6x − 24 = 3(x2 − 2x − 8)
x1 = −2 x2 = 4

f (x); f (x) = 3(x + 2).(x − 4). x2 3 > 0,
f (x)

f (x) > 0 ⇔ x ∈ (−∞,−2) ∪ (4,∞)

f (x) < 0 ⇔ x ∈ (−2, 4).

f (−∞,−2) (4,∞),
(−2, 4).



(a, b).

f .

f x = c
(a, b) c f(x) ≤ f(c) x ∈ (a, b). f

x = c c f(x) ≥ f(c)
x ∈ (a, b).

x1

x2.

x = c f . f
x = c f (c) = 0.

f f ; f (c) = 0
x = c f .

f(x) = |x| x = 0
f (0)



f(x) = ex.

x = 3

f(x) =
x3

3
− 4x.

f (x) = x2 − 4; f (x) = 0 x = ±2
f ±2 x = 3

f(x) = ex

f (x) = ex �= 0 x ∈ R

f

x = c f .

f (x)
x = c, x = c

f (x)



x = c x = c

f (x) x = c
x = c

f(x) = x2 − 4x.

f (x) = 2x − 4; f (x) = 0 x = 2. x = 2
f . f (x) < 0 x < 2 f (x) > 0 x > 2,

x = 2

f(x) = x +
1
x

.

f (x) = 1 − 1
x

2

=
x2 − 1

x

2

=
(x + 1).(x − 1)

x

2

;

f (x) = 0 x = ±2. f (x).
f (x)

(x + 1).(x − 1) x ∈ (−∞,−1) x ∈ (1,∞), x
(−1, 0) x ∈ (0, 1). x = 0 f .

x = 1 x = −1

f(x) = xex.

f (x) = xex + ex = (x + 1)ex ex > 0 x R,



f(x) = x +
1
x

.

f (x) = 0 ⇔ x = −1

f (x) < 0 ⇔ x < −1

f (x) > 0 ⇔ x > −1;

x = −1 f,

f f f
(f ) = f . f

f, f .



f(x) = xex.

f(x) = 3x3 + 4x2 − 5.

f (x) = 6x2 + 8x.

f

f (x) = (f (x)) = 12x + 8.

f(x) = xsenx, f (x) f (x).

f (x) = (x) senx + x .(senx) = 1.senx + x .(cos x) = senx + x cos x.

f (x), f (x)

f (x) = (senx + x .cosx) = (senx ) + (x .cosx) =

cos x + (x) cos x + x .(cos x) = cos x + . cos x + x .(−senx) = 2 cos x − xsenx.



x = c f
f (c)

f (c) < 0 x = c

f (c) > 0 x = c

f (c) = 0 x = c
f(x) = x3 f (0) = 0 x = 0

f(x) = x3.

g(x) = x4 g (0) = 0 x = 0

f(x) = x2 − 4x.

f (x) = 2x − 4 x = 2
f (2) = 2 > 0, x = 2

f(x) = 3x3 + 4x2 − 5.

f (x) = 6x2 + 8x f (x) = 12x + 8;
6x2 + 8x, x1 = 0

x2 =
−4
3

. f (0) = 8 > 0, x1 = 0



f(x) = x4.

f (
−4
3

) = −8 < 0, x2 =
−4
3

f (x)
x = c, x = c



f(x) = 3x3 + 4x2 − 5.

f (x)
x = c, x = c

f (x) x = c x = c

f (c) < 0 x = c

f (c) > 0 x = c

f(x) =
x3

3
− 5x2

2
+ 6x

f(x) = x3 − 3x2 + 1.

f(x) = xe−x.

x = 0 f(x) = x3



f(x) = xcosx.


