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3 %'&)(+*), X, Y, Z &)-/./0/.21'3

X2 + Y 2 = Z2 (1.1)465798�:);�<
(1.1)

495798�=?>�@
X, Y, Z

4A9BDC�E9F�GIH9J9K:
32 + 42 = 52 L2M2N2O'PRQ 3, 4, 5 3TSVUTW)X2Y @ L2M2N : 52 + 122 = 132LZM2NZOTPRQ 5, 12, 13 [2SVU\WVXZY @ L2M2N : 15 ]T&TS^UTW^X2Y @ &^_, Q/` 4 a/b/cT&)d+e/f)g/h/&Vi Hkj/l *km NVn'o)p'q)r *km'sVt N :
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X, Y &)u2v/w ` @ , d & H)x 3 Q X = dX1, Y = dY1

H O/y/zVQ
Z2 = d2(X2

1
+ Y 2

1
)H|{~} s Q Z2 3 d2 L^����� m N :Z��} s Q Z 3 d L|����� m Q Z = dZ1H O/y s Q

X2

1
+ Y 2

1
= Z2

1
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L2M/N :'�V} s Q X1, Y1, Z1 [/S)U'W)X/Y @ L/M/N : � & H)x Q X1, Z1&^u2vZw ` @ [ Y1, Z1 &Vu2vZw ` @ [ 1 L2MZN � H ,�� O2N : � & ���{ SVU\W^X2Y @\4�����	Z{ S^U\WVXZY @ H^J^KT: � & �
� q^Q��� &TSU'W X Y @ 3������ { S U W X Y @ 4���� O�� s�� P m N : ����� {SVU'W)X/Y @ 3��T& l�� L����'P m N :
�� 

1.1. X, Y, Z
4 ����� { S)U'W)X Y @ L)Q X 3�! @ Q Y 3�" @ H8 m z)Q
X = a2 − b2, Y = 2ab, Z = a2 + b2

H _�# N : ��� L)Q a, b 3 =k>2@ L)Q a > b, a, b &Vu/v/w ` @ 3 1 Q a, b& ��$ 3�! @ L)Q [ � ��$ 3�" @ L/M/N :

a b a2 − b2 2ab a2 + b2
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2 ���! !"�#!$ �����
2 �'&'S)U'WVX/Y @ x1, y1, z1

H
x2, y2, z2

q�� � s Q
x = |x1x2 − y1y2|, y = x1y2 + x2y1, z = z1z2H	� y/z)Q

x2 + y2 = (x1x2 − y1y2)
2 + (x1y2 + x2y1)
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= x2

1
x2

2
+ y2

1
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2
+ x2

1
y2

2
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2
y2

1

= (x2

1
+ y2

1
)(x2

2
+ y2

2
)

= z2

1
z2

2
= z2

L~MZN O P Q x, y, z [ S|U W|XZY @ L M N :�
 � z|Q 3, 4, 5
H

3, 4, 5 ODP Q
x = |3× 3− 4× 4| = 7, y = 3× 4 + 3× 4 = 24, z = 5× 5 = 25.

�V} s Q 7, 24, 25
H t � S U'W X/Y @ ,�� P m N : 3, 4, 5

H
5, 12, 13 OP 3 Q

x = |3× 5− 4× 12| = 33, y = 3× 12+5× 4 = 56, z = 5× 13 = 65.

�V} s Q 33, 56, 65
H t � SVU'W)X/Y @ ,�� P m N :� & ���k{��� 3�� � O'P�� sVt N &���� � O ?

x1

z1

= cos θ1,
y1

z1

= sin θ1,
x2

z2

= cos θ2,
y2

z2

= sin θ2

HR8 N H)x Q 0/.�� @ &���� l�� O'PkQ
cos(θ1 + θ2) = cos θ1 cos θ2 − sin θ1 sin θ2 =

x1x2 − y1y2

z1z2

,

sin(θ1 + θ2) = sin θ1 cos θ2 + sin θ2 cos θ1 =
x1y2 + x2y1

z1z2

.

� 7 , } s Q
(x1x2 − y1y2)

2 + (x1y2 + x2y1)
2 = (z1z2)

2(cos2(θ1 + θ2) + sin2(θ1 + θ2))

= (z1z2)
2
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4 � N : � m'3 16
��� &������
	 q �)} s�� P m's)t 7/:�� @ 4�� � z Q �'& ��� q���� L x N : i

4��/@���� Hk8 N (i2 =

−1)
:

4 �T& �� @ x1 + y1i, x1 − y1i, x2 + y2i, x2 − y2i &�� 4 2 � � &��� L�� /8 N :
{(x1 + y1i)(x1 − y1i)} {(x2 + y2i)(x2 − y2i)}

= (x2

1
+ y2

1
)(x2

2
+ y2

2
),

{(x1 + y1i)(x1 − y1i)} {(x2 + y2i)(x2 − y2i)}

= {(x1 + y1i)(x2 + y2i)} {(x1 − y1i)(x2 − y2i)}

= {(x1x2 − y1y2) + (x1y2 + x2y1)i} {(x1x2 − y1y2) − (x1y2 + x2y1)i}

= (x1x2 − y1y2)
2 + (x1y2 + x2y1)
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1.1
� �"!

X, Y, Z
4 ��� � { S6U W6XDY @IH?8 N : X, Y &6uDvDw ` @ 3 1 LMZN2OTPRQ X, Y , H [ q " @ L2M2N � H 3 { t : X, Y , H [ q ! @ &#�$ [&% � P { t :�')( Q [ �?Q X, Y , H [ q ! @ LDMDN H?8 N H Q

X = 2X1 + 1, Y = 2Y1 + 1
H O/y/N :�* & H)x Q

Z2 = (2X1 + 1)2 + (2Y1 + 1)2 = 4(X2

1
+ X1 + Y 2

1
+ Y1) + 2

L2M N :)8'{ ��+ Q Z2
4

4 L)� }/7�, � 3 2 L/M/N : �)O�� Q Z ,�"@\{ PVzVQ Z = 2Z1

H O2y2zVQ Z2 = 4Z2

1

L2M2N2OTPRQ Z2 3 4 LV� � �m N : Z ,�! @ { P z)Q Z = 2Z1 + 1
H O y/z Q Z2 = 4(Z2

1
+ Z1) + 1L2M/N/O'PkQ Z2

4
4 L)� }/7�, � 3 1 L/M2N : � m'3�-�. L/M/N : �7 , } s Q X, Y & ��$ 3�! @ L [ � ��$ 3�" @ L/M/N : X 3�! @ Q Y

3�" @ L M/N Hk8 N :�* & H x Q Z 3�! @ L M/N : x =
X

Z
, y =

Y

Z

H
� y/z)Q�/ (x, y) 3 ���10

C : x2 + y2 = 1 (A.1)

2 & /TL2M � Q x, y
H [ q�3 �2@ L2M2N �
�R{ /TL2M2N : � & �
�R{ /4

C &�4  �5 HVJVKT: / P0 = (−1, 0)
4 � N�6 x t &V-87 `

H9�8�10
C3 P0 :�; q [ � 1 / P L�< � N ( = 1)

:
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P0

P
` : y = t(x + 1)

C : x2 + y2 = 1

x

y

= 1:
0 & � X����'U)_��

-�7 ` & $�� < y = t(x + 1)
4

(A.1) q���� � s Q
x2 + t2(x + 1)2 = 1,

(1 + t2)x2 + 2t2x + t2 − 1 = 0,

(x + 1)
(

(1 + t2)x + t2 − 1
)

= 0.
� m O'PkQ�/ P &�	�
'3 Q

x =
1− t2

1 + t2
, y =

2t

1 + t2
(A.2)

H � X����'U)_�� *km N : ��� LVQ t , 3 �/@'{ P)z)Q x, y [ 3 �/@ LM2N :�� q)Q x, y , 3 �/@'{ P)z)Q t =
y

x + 1

� � Q t 3 3 �/@ L M/N :
:
2 q �)} s Q ����0 C

2 & P0 :�; & 3 � /
(
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Z
,
Y

Z

)
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3 QTM/N�3 �2@ t q �V} s Q ;/< (A.2) L _+*km N : 3 �2@ t
4

t =
b

a
,

a, b ∈ Z
Q a > 0 Q a, b &)u/v/w ` @ 3 1 Q H O ��:�* & H)x Q

X

Z
=

a2 − b2

a2 + b2
,

Y

Z
=

2ab

a2 + b2

L2M/N : X

Z
, Y

Z
3 H [ q��/`�� @ L/M/N/O'PRQ =k>/@ m ,���� � s Q

a2 + b2 = mZ, a2 − b2 = mX, 2ab = mY

L MDN : a, b &6uDv w ` @ 3 1 LDMDNDO P?Q 2a2 = m(Z + X), 2b2 =

m(Z − X) O P Q m = 1, 2 L/M N : a, b
H [ q " @ L M N � H 3 { t :[ �kQ a, b

H [ q ! @ L/M2N Hk8 N H Q X 3�! @ L/M/N/OTPkQ
(a− b)(a + b) = mX

q � tTs Q	� %T3 4 LV� ��� mTs Q	
 %T3 4 LV� ��� m { t OTPRQ -�.LZM/N :\�|} s Q a, b & ��$ 3�! @ LVQ [ � ��$ 3�" @ L2M2N : * & Hx Q a2 + b2 = mZ 3�! @ L/M/N/OTPkQ m = 1 L/M/N :'�)} s Q
a2 + b2 = Z, a2 − b2 = X, 2ab = Y

L2M/N :
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