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cl(j) j z ∈ C (1 + j)3 = (eiπ/3)3 = eiπ = −1

z ∈ cl(j)C (1 + z)3 = eiπ k {0, 1, 2} 1 + z = ei(π+2kπ)/3

k {0, 1, 2} z = ei(π+2kπ)/3 − 1

cl(j) = {eiπ/3 − 1, eiπ − 1, ei5π/3 − 1} = {j,−2, j̄}

P (1) = 0 1 P P ′(1)

P ′ = 4X3 + 3iX2 − 6X + (2 − 3i) P ′(1) = 4 + 3i − 6 + 2 − 3i = 0 P”(1)

P” = 12X2 + 6iX − 6 P”(1) = 6 + 6i #= 0 1 P m = 2

1 P (X − 1)2|P
P (X − 1)2 Q Q(X − 1)2 = P
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2 a b c Q = aX2 + bX + c

(aX2 + bX + c)(X2 − 2X + 1) = P

a = 1

c = 2i −2a + b = i b = 2 + i

Q = X2 + (2 + i)X + 2i

P x cos x = −1

1 + cos x = 0 P

P = 0 P = 0 x = 0 1 + cos x = 2 #= 0

f(2) = f(1/2)

z0 ∈ C z f(z) = z0 z + 1
z = z0
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b = 0 |z| = 1

f−1(R) = R ∪ {z ∈ C, |z| = 1}

z ∈ C∗ f(z) = i ⇔ z + 1
z = i ⇔ z2 − iz + 1 = 0 ∆ = i2 − 4 =
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k ∈ N Rk #= 0 k ∈ N Rk+2

Rk Rk+1 deg(Rk+2) ≤ deg(Rk+1) − 1

deg(Rk) ≤ deg(R0) − k k > deg(R0) Rk

k

Rk = 0

Rn+1 #= 0 Q Rn = QRn+1 + Rn+2

P |Rn P |Rn+1 A B Rn = PA Rn+1 = PB

Rn+2 = Rn−QRn+1 = PA−QPB = P (A−QB) P |Rn+2 P |Rn+1 P |Rn+1

P |Rn+2 P |Rn+1 P |Rn+2 B C

Rn+1 = PB Rn+2 = PC Rn = QRn+1 + Rn+2 = QPB + PC = P (QB + C)

P |Rn P |Rn P |Rn+1

n Hn n > m P |R0 P |R1 ⇔ P |Rn

P |Rn+1 Hn n ≤ m

H0

Hn n + 1 > m Hn+1 Rn+1 #= 0

P |Rn P |Rn+1 ⇔ P |Rn+1 P |Rn+2

n ≤ n + 1 ≤ m P |R0 P |R1 ⇔ P |Rn P |Rn+1 P |R0 P |R1 ⇔
P |Rn+1 P |Rn+2 Hn+1

Hn n n = m P |R0 P |R1 ⇔ P |Rm

P |Rm+1 Rm+1 = 0 Rm+1 P |Rm P |Rm+1 ⇔ P |Rm

X5 + X3 − X + 1 =

(X2 − 1)(X3 + 2X) + (X + 1) R2 = X + 1 X2 − 1 = (X + 1)(X − 1) + 0 R3 = 0

n ≥ 3 Rn = 0 m = 2 Rm = X + 1

X5 + X3 −X + 1 X2 − 1

X + 1 a(X + 1)

a

r0 r1
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