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✶✳ ❋❛✉ss❡ ✿ ♣r❡♥❞r❡ ♣❛r ❡①❡♠♣❧❡ x = y = 1✳

✷✳ ❋❛✉ss❡ ✿ ♣r❡♥❞r❡ ♣❛r ❡①❡♠♣❧❡ x = 1✳

✸✳ ❱r❛✐❡ ✿ ✐❧ s✉✣t ❞❡ ♣r❡♥❞r❡ x = −y2✳

✹✳ ❱r❛✐❡ ✿ ♣r❡♥❞r❡ x = y = 0✳

❊①❡r❝✐❝❡ ✷ ✭✸✱✺ ♣♦✐♥ts✮

✶✳ f ′(x) =
1

(

1 + arctan2(x)
)(

1 + x2
) ·

✷✳ ❱✐❛ ✉♥❡ ■PP ❡♥ ♣♦s❛♥t u(x) = x2 + x ❡t v′(x) = cos
(x

2

)

✱ ♦♥ ❛

J = 2

[

(

x2 + x
)

sin
(x

2

)

]π

0

− 2

∫ π

0

(2x+ 1) sin
(x

2

)

❞x = 2

(

π2 + π −

∫ π

0

(2x+ 1) sin
(x

2

)

❞x

)

❱✐❛ ✉♥❡ ♥♦✉✈❡❧❧❡ ■PP ❡♥ ♣♦s❛♥t u(x) = 2x+ 1 ❡t v′(x) = sin
(x

2

)

✱ ♦♥ ❛

∫ π

0

(2x+ 1) sin
(x

2

)

❞x = −2

[

(2x+ 1) cos
(x

2

)

]π

0

+ 4

∫ π

0

cos
(x

2

)

❞x = 2 + 8

[

sin
(x

2

)

]π

0

= 10

❋✐♥❛❧❡♠❡♥t J = 2
(

π2 + π − 10
)

✳

✸✳ ❊♥ ♣♦s❛♥t u = ex✱ ♦♥ ❛ x = ln(u) ❞♦♥❝ ❞x =
❞u

u
· ❉♦♥❝

K =

∫ e

1

1

1 + 1

u

❞u

u
=

∫ e

1

❞u

u+ 1
=
[

ln(u+ 1)
]e

1
= ln(e+ 1)− ln(2)

❊①❡r❝✐❝❡ ✸ ✭✷ ♣♦✐♥ts✮

✶✳ f ♥✬❡st ♣❛s s✉r❥❡❝t✐✈❡ ❝❛r 2 ♥✬❛ ♣❛s ❞✬❛♥té❝é❞❡♥t ♣❛r f ✳

f ✐♥❥❡❝t✐✈❡ ❝❛r s✐ (x, y) ∈ E2 ✈ér✐✜❡ f(x) = f(y) ❛❧♦rs 2x+ 4 = 2y + 4 ❞♦♥❝ x = y✳

✷✳ g ♥✬❡st ♣❛s s✉r❥❡❝t✐✈❡ ❝❛r 1 ♥✬❛ ♣❛s ❞✬❛♥té❝é❞❡♥t ♣❛r g✳

g ✐♥❥❡❝t✐✈❡ ❝❛r s✐ (x, y) ∈ F 2 ✈ér✐✜❡ g(x) = g(y) ❛❧♦rs
x

2
+ 2 =

y

2
+ 2 ❞♦♥❝ x = y✳

❊①❡r❝✐❝❡ ✹ ✭✶✱✺ ♣♦✐♥ts✮

R ❡st ré✢❡①✐✈❡✳ ❊♥ ❡✛❡t✱ s♦✐t (a, b) ∈ E✳ ❆❧♦rs (a, b)R(a, b) ✈✉ q✉❡ ab = ba✳

R ❡st s②♠étr✐q✉❡✳ ❊♥ ❡✛❡t s♦✐❡♥t (a, b) ∈ E ❡t (a′, b′) ∈ E t❡❧s q✉❡ (a, b)R(a′, b′)✳ ❆❧♦rs ab′ = ba′ ❞♦♥❝ a′b = b′a ❞✬♦ù

(a′, b′)R(a, b)✳

R ❡st tr❛♥s✐t✐✈❡✳ ❊♥ ❡✛❡t✱ s♦✐❡♥t (a, b) ∈ E✱ (a′, b′) ∈ E ❡t (a′′, b′′) ∈ E t❡❧s q✉❡ (a, b)R(a′, b′) ❡t (a′, b′)R(a′′, b′′)✳

❆❧♦rs ab′ = ba′ ❡t a′b′′ = b′a′′ ❞♦♥❝
a

b
=

a′

b′
❡t

a′

b′
=

a′′

b′′
·

❆✐♥s✐
a

b
=

a′′

b′′
❞♦♥❝ (a, b)R(a′′, b′′)✳

✶
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✶✳ np✳

✷✳ Ap
n = n(n− 1) . . . (n− p+ 1)✳

✸✳ ▲❡s ❛♥❛❣r❛♠♠❡s ❞✉ ♠♦t ✓ t❛❜❧❡ ✔ ❝♦rr❡s♣♦♥❞❡♥t à t♦✉t❡s ❧❡s ♣❡r♠✉t❛t✐♦♥s ❞❡ E = {t, a, b, l, e}✳ ❖♥ ❛ ❞♦♥❝

5! = 120 ❛♥❛❣r❛♠♠❡s ❞✉ ♠♦t ✓ t❛❜❧❡ ✔✳

▼ê♠❡ ♣r✐♥❝✐♣❡ ♣♦✉r ❧❡ ♠♦t ✓ t❛❜❧❡❛✉ ✔ s❛✉❢ q✉❡ ❧❛ ❧❡ttr❡ ✓ ❛ ✔ ❡st ré♣été❡ ❞❡✉① ❢♦✐s ❞♦♥❝ ❧❡ ♥♦♠❜r❡ ❞✬❛♥❛❣r❛♠♠❡s

❞✉ ♠♦t ✓ t❛❜❧❡❛✉ ✔ ❡st
5!

2!
= 60✳

✹✳ ■❧ ② ❛ n ❢❛ç♦♥s ❞❡ ❝❤♦✐s✐r ❧❡ ♣rés✐❞❡♥t ♣❛r♠✐ ❧❡s n ♠❡♠❜r❡s ❞❡ ❧✬❛ss♦❝✐❛t✐♦♥ ♣✉✐s ❡♥s✉✐t❡ ❛✉t❛♥t ❞❡ ❢❛ç♦♥s ❞❡ ❝❤♦✐s✐r

❧❡s ✭é✈❡♥t✉❡❧s✮ ❛✉tr❡s ❝♦♥s❡✐❧❧❡rs q✉❡ ❞❡ ♣❛rt✐❡s ❞❛♥s ❧✬❡♥s❡♠❜❧❡ à n− 1 é❧é♠❡♥ts ❞❡ t♦✉s ❧❡s ❛✉tr❡s ♠❡♠❜r❡s ❞❡

❧✬❛ss♦❝✐❛t✐♦♥ s♦✐t ❛✉ t♦t❛❧ n2n−1 ❜✉r❡❛✉① ♣♦ss✐❜❧❡s✳

❊①❡r❝✐❝❡ ✻ ✭✸ ♣♦✐♥ts✮

✶✳ ❖❜t❡♥✐r ✸ ❜❛❧❧❡s ❞✬✉♥❡ s❡✉❧❡ ❝♦✉❧❡✉r s✐❣♥✐✜❡ ♦❜t❡♥✐r ✸ r♦✉❣❡s ✭♣❛r♠✐ ❧❡s ✺✮ ❖❯ ✸ ✈❡rt❡s ✭♣❛r♠✐ ❧❡s ✸✮✳

❆✐♥s✐ ❧❛ ♣r♦❜❛❜✐❧✐té ❝❤❡r❝❤é❡ ❡st
C3

5
+ C3

3

C3

10

=
11

120
·

✷✳ ❖❜t❡♥✐r ❧❡s tr♦✐s ❝♦✉❧❡✉rs ♣❛r♠✐ ❝❡s ✸ ❜❛❧❧❡s s✐❣♥✐✜❡ ♦❜t❡♥✐r ✶ r♦✉❣❡ ✭♣❛r♠✐ ❧❡s ✺✮ ❊❚ ✶ ✈❡rt❡ ✭♣❛r♠✐ ❧❡s ✸✮ ❊❚ ✶

❜❧❛♥❝❤❡ ✭♣❛r♠✐ ❧❡s ✷✮✳

❆✐♥s✐ ❧❛ ♣r♦❜❛❜✐❧✐té ❝❤❡r❝❤é❡ ❡st
C1

5
× C1

3
× C1

2

C3

10

=
30

120
=

1

4
·

✸✳ ▲✬é✈é♥❡♠❡♥t ✓ ❛✉ ♠♦✐♥s ❞❡✉① ❝♦✉❧❡✉rs ✔ ❡st ❧✬é✈é♥❡♠❡♥t ❝♦♥tr❛✐r❡ ❞❡ ❧✬é✈é♥❡♠❡♥t ✓ ✉♥❡ s❡✉❧❡ ❝♦✉❧❡✉r ✔✳

❆✐♥s✐ ❧❛ ♣r♦❜❛❜✐❧✐té ❝❤❡r❝❤é❡ ❡st 1−
11

120
·

❊①❡r❝✐❝❡ ✼ ✭✷ ♣♦✐♥ts✮

◆♦t♦♥s A ❧✬é✈é♥❡♠❡♥t ✓ X ♣❛✐r ✔ ❡t B ❧✬é✈é♥❡♠❡♥t ✓ X 6 4 ✔✳

P (A) = 0, 1 + 0, 2 + 0, 3 + 0, 1 = 0, 7✳

PB(A) =
0, 1 + 0, 2

0, 7
=

3

7
6= P (A) ❞♦♥❝ A ❡t B ♥❡ s♦♥t ♣❛s ✐♥❞é♣❡♥❞❛♥ts✳

A ❡t B ♥❡ s♦♥t ♣❛s ✐♥❝♦♠♣❛t✐❜❧❡s ❝❛r ♣❛r ❡①❡♠♣❧❡ (X = 2) ∈ A ∩B✳

❊①❡r❝✐❝❡ ✽ ✭✸ ♣♦✐♥ts✮

◆♦t♦♥s M ❧✬é✈é♥❡♠❡♥t ✓ ♣❡rs♦♥♥❡s ❛tt❡✐♥t❡s ❞❡ ❧❛ ❣r✐♣♣❡ ❃ ❡t V ❧✬é✈é♥❡♠❡♥t ✓ ♣❡rs♦♥♥❡s ✈❛❝❝✐♥é❡s ✔✳

❱✐❛ ❧✬é♥♦♥❝é✱ ♦♥ ❛ ❞♦♥❝ P (V ) = 0, 6 ❀ P (M) = 0, 1 ❡t PM (V ) = 0, 06✳

✶✳ ❛✳ PV (M) =
PM (V )P (M)

P (V )
=

0, 06× 0, 1

0, 6
= 0, 01 = 1%✳

❜✳ PV (M) =
PM

(

V
)

P (M)

P (V )
=

0, 94× 0, 1

0, 6
≃ 0, 156 ≃ 15, 6%✳

✷✳ ❖♥ s♦✉❤❛✐t❡ q✉❡ P (M) =
500

10000
= 0, 05 = 5%✳

◆♦t♦♥s p = P (V )✳

❖♥ ❛ P (M) = PV (M)P (V ) + PV (M)P
(

V
)

s♦✐t

0, 05 = 0, 01p+ c(1− p)

❆✐♥s✐ p =
c− 0.05

c− 0, 01
·

✷


