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I : Disc(Φ) < 0 ∧ p2 < 0 ∧ Φ30A1 > 0

Ia : Disc(Φ) < 0 ∧ [p2 > 0 ∨ Φ30A1 < 0 ∨ [A1 = 0 ∧ p2 = 0]]

Ib : Disc(Φ) > 0

II : Disc(Φ) = 0 ∧H 6= 0 ∧G 6= 0 ∧ p2 < 0 ∧ Φ30A1 > 0

IIa : Disc(Φ) = 0 ∧H 6= 0 ∧G 6= 0 ∧ [p2 = 0 ∨ Φ30A1 < 0]

III : Disc(Φ) = 0 ∧H 6= 0 ∧G = 0 ∧ p2 < 0

IIIa : Disc(Φ) = 0 ∧H 6= 0 ∧G = 0 ∧ p2 > 0

IV : H = 0 ∧G 6= 0; V : H = 0 ∧G = 0.

Y Z [ N \ ]̂ _̀ _ S a b [ c d c e f a Z c [ g h i

N ⇔ Φ30Φ12 > 0 ∧ Φ03Φ21 > 0.
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( 0 1 # � � � � & � � � : � & # � ' & � � & � ) � � 7 � � ' � � � � 4 � ' ! 2 & # � ! � < � & ' ! 2 " � � � � � ' 0

* 0 8 ! � � � � # ' & � � & � ) � # � � � � & � � � : � & # � � � � � & � 7 � " ! ' � & � ! � ! 2 & # � " � � �

3 [f ], [g] 5 � � � & # � � � 4 � � � � � & � � ! � � � ' ! 2 � & ' " � � � � � 3 l # � � � � � � 7 � � & 5 0

; 0 � # � � � � & � � � : � & # � � � � � & � 7 � " ! ' � & � ! � ! 2 [f ] � � � [g] � � � & # �

� � 4 � � � � � & � � ! � � � ' & ! � � � � � � l # � � # � ' � � ' � � � & # � ! & # � � 3 l # � �

� � � � 7 � � & 5 0
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; 1 # � � � � & � � � : � & � ! � ! 2 & # � ' & � � & �

G # � ' & � � & � � � � � # � � � � & � � � : � � H
• � ' � � 4 � � 7 � � � � � & ' � � � � ! 7 � � � � � & ' ! 2 � ! � " � � ' ! 2 & � � � � � � 9 � � � � � & � �

2 ! � � ' 3 È É Ê Ë Ë 5 H

I Ia | Ib | II IIa | III IIIa | IV | V.

• � � � � ' � � 4 & # � ' " � � � I � 2 � � & � � � ' ! 2 & # � " � � � � � ' ! 2 � � � # ! � < � & 0
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G # � � # � � � � & � � � ' & � � " ! � � � ! � � � � ! 2 f + tg H

χ(X) = X3 − ν(t)X2 + ψ(t)X − φ(t).
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3 * 5 0 1 # � � � � & � � � : � & � ! � ! 2 N N D ~ S
1 � � ' ' N S

� � � � � � ' � � � � � � � � ' & � � � & � � � '

φ(t) = Disc(tf + g) 3 � ! ! & ' ! 2 & # � ' � � � ' � 4 � ! & # � � � � ' � '

8 � ! � } � ' � � � & � 'ª � � � � ! 2 ' � 4 � ' ! � � � ! � � � � � � ' 0 k 2

φ(t) = Φ30t
3 + Φ21t

2 + Φ12t+ Φ03

G # � � & # � � � � ' ' N � ' � # � � � � & � � � : � � < � H

Φ30Φ12 > 0 ∧ Φ03Φ21 > 0.

3 ; 0 5 Ç # � � # � ' � � ' � � � & # � ! & # � � ç

k � 7 � � � � � & ' ) � ! 7 � � � � � & ' � � � ' � < � � ' � � & � � & ' 4 � 7 � & # � � � � 9 � � � � & � � '

� � ' l � � � � 4 � � � � � � � ' � 0
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( 0  " � � � � � � : � & # � 4 � � � � � � � 9 � � & � ! � ' ) � � � 9 � � & � ! � ' ) � � � 9 � � � � & � � ' & ! & # �

" � � & � � � � � � � � ' � 0

* 0  � � " � � 2 � & # � � � � < � � ' ! � � 2 ! � � � � � ' ! < & � � � � � 3 � ' � � 4 1 # � � ' & ! " # � �

� � ! l � ª '  | 8 � 5 0
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J . Ì 	 � F � U 
 � � � F F � � � � � � � � � R
3

x2 + y2 + z2 − 25 = 0,

(x− 6)2

9
+
y2

4
+
z2

16
− 1 = 0.

t ! � ! 4 � � � : � & # � ' � " ! � � � ! � � � � ' � ' & ! ' � � x ) y l � & # t H

f = x2 + y2 + t2(z2 − 25),

g = (x−6t)2

9 + y
2

4 + t2
(

z
2

16 − 1
)
.

G # � ' � � � � � ! � � � ' � � " � � � � � 4 ! � & # � " � � � � � & � � z 0 ê � � 4 � & ' & # �

� � ' � � � � � � � � & H

h = 49z4 + 2516z2 − 229376.
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• IaS � � � � � ! h > 0 ) B ~ � L ~ −4 < z < −z0 ! z0 < z < 4 0

• IIaS � � � � � ! h = 0 ) B ~ � L ~ z = ±z0 0
• IbN � � � � � ! h < 0 ) B ~ � L ~ −z0 < z < z0 0
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 � 4 � � & � � � ! 2 ±g ± tf 3 ( ! 2 * 5

IN 2̂1(11)12(11)21(11)12

IS 21(11)1̂2(11)21(11)12

IaN f < g 2̂1(11)12(02)03(02)12

IaN f > g 21(11)12(02)03(02)1̂2

IaS 21(11)1̂2(02)03(02)12

IbN 2̂1(11)12

IIN f < g 21((11))12(11)1̂2

IIN f > g 2̂1(11)12(11)12

IIS 21((11))1̂2(11)12

IIaN f < g 21((20))21(11)1̂2
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 � 4 � � & � � � ! 2 ±g ± tf 3 * ! 2 * 5

IIaN f > g 2̂1((20))21(11)12

IIaS 21((20))2̂1(11)12

IIIN f < g 2̂1((10))21(11)12

IIIN f > g 21((10))21(11)1̂2

IIIS 21((10))2̂1(11)12

IIIaN f < g 2̂1((01))03(02)12

IIIaN f > g 21((01))03(02)1̂2

IV N 2̂1(((11)))12

V N f < g 2̂1(((10)))12

V N f > g 2̂1(((10)))12
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