


(P =⇒ Q) (( Q) =⇒ ( P ))

� a, b ∈ ∀ ε > 0, a < b+ ε a ≤ b

a > b =⇒ ∃ ε > 0, a ≥ b+ ε

a > b a − b > 0
α > 0 a− b = α

ε =
α
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a ≥ b+ ε

P =⇒ Q
P Q

� A ∈Mn( ) A �= 2I A2 = 2A
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A2 = 2A A−1

A = 2I
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l un+1 = un − u3n
l = l − l3

l3 = 0 l = 0
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�
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A,D, P ∈Mn( ) A = PDP−1

CA = {M ∈Mn( ), AM =MA}
CD = {M ∈Mn( ), DM =MD}

N = P−1MP
M ∈ CA ⇐⇒ N ∈ CD



M ∈ CA ⇐⇒ AM =MA

⇐⇒ PDP−1PNP−1 = PNP−1PDP−1

N = P−1MP ⇐⇒ PNP−1 =M

⇐⇒ PDNP−1 = PNDP−1 P−1P = I

⇐⇒ DN = ND P−1

P

⇐⇒ N ∈ CD

∀n ≥ n0 P(n) P n

� n0

� n
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P(n) =⇒ P(n + 1) n

n ≥ n0 P(n)



� A,P,D ∈M3( ) A = PDP−1

∀n ∈ , An = PDnP−1

n = 0 A0 = I
PD0P−1 = PIP−1 = PP−1 = I

n An = PDnP−1

An+1 = AnA = PDnP−1PDP−1 = PDnDP−1 = PDn+1P−1

n+ 1

∗ . . .
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x ∈ E
� � � � � � � � � � � � � � � � � � � � � � �

x ∈ E
E x

�
E = {(un)n, ∀n ∈ , un+2 = 2un+1 − un}

(un)n n un = 2n+ 1
(un)n ∈ E

(un)n E
un+2 = 2un+1 − un

un = 2n+ 1 un+1 = 2(n+ 1) + 1 = 2n+ 3
un+2 = 2(n+ 2) + 1 = 2n+ 5

2un+1 − un = 2(2n+ 3)− (2n+ 1) = 2n+ 5
un+2 (un)n ∈ E

E ⊂ F

� � � � � � � � � � � � � � � � � � � � � � �

E ⊂ F

x ∈ E =⇒ x ∈ F

�
E1(A) = {M ∈M3( ), AM =M}
E2(A) = {M ∈M3( ), A2M = AM}

A ∈M3( )
E1(A) ⊂ E2(A)

M ∈ E1(A) AM =M
A A2M = AM

M ∈ E2(A)
E1(A) ⊂ E2(A)



E = F
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E = F ⇐⇒ (
E ⊂ F F ⊂ E

)

�
A

E1(A) = E2(A)

E1(A) ⊂ E2(A)
E2(A) ⊂ E1(A)

M ∈ E2(A) A2M = AM
A A−1

A−1

A−1A2M = A−1AM

AM =M
M ∈ E1(A) E2(A) ⊂ E1(A)

E1(A) = E2(A)


