


[a, d]
x = b.

f x = a

f(a);
lim
x→a

f(x)

lim
x→a

f(x) = f(a).



f a f a. f
f

f(x) = x2 x ∈ R, D(f) = R

lim
x→a

x2 = a2, a ∈ R.

f(x) = x2

f(x) =
x2 − 9
x − 3

.

f(3) a �= 3, f(a)

f(a) =
a2 − 9
a − 3

= a + 3.

f a = 3.

g g(x) = x − 1 x �= 1 g(1) = 2
x = 1,

0 = lim
x→1

g(x) �= 2 = f(1).

x .

f(x) = −2
x < 0 f(x) = 2 x � 2 x = 0.



f g x = a, f + g, f − gef.g
x = a. f/g x = a g(a) �= 0;

R(x) =
p(x)
q(x)

x q(x) �= 0;

g
a f g(a) g ◦ f a.

f(x) = 4x3 − 3x2 + x − 3

x .

f(x) =
x2

x2 − 1

x = ±1 f

g(x) =
9x5 + 20x4 − 3x2

x2 − 4

g x = ±2;
g x = ±2

h(x) = 2x2 + 3x − 4 +
1

x2 − 3x + 2

h(x) =
(2x2 + 3x − 4).(x2 − 3x + 2) + 1

x2 − 3x + 2



f(x) = 4x3 − 3x2 + x − 3

x2 − 3x + 2.

x2 − 3x + 2 = 0

x = 2 x = 1 h x = 1 x = 2

0 ≤ t < t1.
t1,

t1, t1.

f [a, b]
M f(a) f(b), c

(a, b) f(c) = M .



f(x) =
x2

x2 − 1

f [a, b] f(a) f(b)
f (a, b).

f(x) = x5 + x3 + 1. c ∈ (−1, 1) f(c) = 0.

f

f(−1) = (−1)5 + (−1)3 + 1 = −1

f(1) = (1)5 + (1)3 + 1 = 3

c ∈ (−1, 1) f(c) = 0,

f(x) = x3 + x − 1



(0, 1). f

f(0) = 03 + 0 − 1 = −1

f(1) = (1)3 + 1 − 1 = 1

f 0 1.

f(0, 5) = −0, 375

f(1) = 3. f 0, 5 1. f(0, 75)
f(0, 75) > 0; f 0, 5 0, 75.

f(x) 0 1 0, 68.

f(x) =
x2

x2 + 1
.

f x;

f(x) ≥ 0 x;

f x = 0.

f
x, f

x2 ≥ 0ex2 + 1 > 0 x f(x) ≥ 0.



f(0) =
02

02 + 1
=

0
1

= 0.

f .

f(x) =
x2

x2 + 1
.

f x = a



f(a)

lim
x→a

f(x)

lim
x→a

f(x) = f(a).

f g x = a, f + g, f − gef.g x = a.
f/g x = a g(a) �= 0.

R(x) =
p(x)
q(x)

x q(x) �= 0.

g
a f g(a) g ◦ f a.

f
[a, b] f(a) f(b),
c (a, b) f(c) = M.

f(x) = x3 x ∈ R.

x

f(x) =
x2 − 4
x − 2

x

g(x) = x2 +
x

x2 − x + 2

f [a, b].

f(x) = x −
√

1 − x2. f
[−1, 1].



x3 − x + 1 = 0


