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x y z
x + y + z = 12√

2x+
√
4y +

√
6z

G ≤ A
√
2x ≤ 2 + x

2
;

√
4y ≤ 4 + y

2
;

√
6z ≤ 6 + z

2
.

x = 2 y = 4 z = 6
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A Method for Solving of Extremal Problems in Algebra and...

√
2x+

√
4y+

√
6z ≤ 2 + x

2
+
4 + y

2
+
6 + z

2
=

x+ y + z + 12

2
=

12 + 12

2
= 12.

√
2x+

√
4y +

√
6z 12 x = 2 y = 4

z = 6

x+ y + z = 12 z = 12− x− y
√
2x+

√
4y +

√
6z =

√
2x+

√
4y +

√
72− 6x− 6y.

f =
√
2x+

√
4y +

√
72− 6x− 6y.

x y

f(x) =
√
2x+

√
4y +

√
72− 6x− 6y; 0 ≤ x ≤ 12,

0 ≤ y ≤ 12

f
′
(x) =

√
24− 2x− 2y −

√
6x

2
√

x(12− x− y)

x =
12− y

4
,

x
y

f(y) = 2(
√
y +

√
24− 2y); 0 ≤ y ≤ 12.

f
′
(y) =

√
12− y −

√
2y√

y(12− y)

y = 4,
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y
x x = 2

√
2x+

√
4y+

√
6z

x = 2 y = 4 z = 12− x− y = 12− 2− 4 = 6

a b c a+ b+ c = 6
a4 + b4 + c4

K3 ≥ A3

√
a2 + b2 + c2

3
≥ a+ b+ c

3
=

6

3
= 2

a2 + b2 + c2

3
≥

4 a2 + b2 + c2 ≥ 12 a = b = c = 2(
a2 + b2 + c2

)
min

= 12

K3 ≥ A3 a2 b2 c2√
a4 + b4 + c4

3
≥ a2 + b2 + c2

3
a2 + b2 + c2 ≥ 12

√
a4 + b4 + c4

3
≥ a2 + b2 + c2

3
≥ 4 ⇔ a4+b4+c4 ≥ 48

a = b = c = 2
(
a4 + b4 + c4

)
min

= 48

a+ b+ c = 6 c = 6− a− b

f = a4 + b4 + c4 = a4 + b4 + (6− a− b)4; 0 ≤ a ≤ 6, 0 ≤ b ≤ 6.

a

f
′
(a) = 4(2a+ b− 6)(a2 + (b− 6)a+ b2 − 12b+ 36)
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a =
6− b

2
.

a b

f(b) = b4 + 2

(
6− b

2

)4

.

f
′
(b) =

9(b− 2)(b2 + 12)

2

b = 2.

a
a = 2

a = 2 b = 2.

c = 2
a = b = c = 2

(a4 + b4 + c4)min = 48

V

V = abc c =
V

ab

S = 2ab+ 2ac+ 2bc = 2ab+
2V

b
+

2V

a
; a > 0, b > 0.

a

S
′
(a) =

2a2b− 2V

a2
.
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a =

√
V

b
.

S(b) = 4
√
V b+

2V

b

S
′
(b) =

2V (b2 −
√
V b)

b2
√
V b

b =
3
√
V .

a = 3
√
V

a = b = c = 3
√
V

V

R

ABCDA1B1C1D1

AB = a BC = b CC1 = c △ABC
AC =

√
a2 + b2 AC1 = 2R

△ACC1 a2 + b2 + c2 = 4R2 c2 = 4R2 −
a2 − b2 c =

√
4R2 − a2 − b2
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V = abc = ab
√
4R2 − a2 − b2; 0 < a < 2R, 0 < b < 2R.

a

V
′
(a) = b.

4R2 − 2a2 − b2√
4R2 − a2 − b2

a =

√
4R2 − b2

2
.

V (b) =
b(4R2 − b2)

2
.

V
′
(b) =

4R2 − 3b2

2

b =
2R√
3
.
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a =
2R√
3

c =
2R√
3

a = b = c =
2R√
3
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