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1�K 34ABC ¥, AB = AC, D � BC >þ�: (Ø´¥:), I1, I2 �

4ABD,4ACD �S%. 4CI1I2,4BI1I2 �	��©O��� BC �u,	

ü: E,F . y²: EI1, F I2, ADn��:.

(2Ü�² ©� øK)

y² (�â¤ÑÔ¥
²�ÓÆ�)��n):

E

F

I2

I1

B

C
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D

� EI1� FI2�u:R. �B'u AI1�é¡:B1, ±9 C'u AI2�é

¡: C1. 5¿� B1, C1Ñ3�� ADþ, � AB1 = AB = AC = AC1, � B1�

C1­Ü, P�: T . �

∠I1TI2 = ∠I1TA+ ∠I2TA = ∠I1BA+ ∠I2CA = ∠ABC.

du I1, E, C, I2��, ∠RI1I2 = ∠I2CE = 1
2
∠ABC. aq/ ∠RI2I1 = 1

2
∠ABC.

¤± ∠I1RI2 = π − ∠I1TI2, � R, I1, T, I2��. ù�Òk

∠RTI1 = ∠RI2I1 =
1

2
∠ABC = ∠ATI1.

¤± R3 AT �Ò´ ADþ. �

µ5 É²�¥5##, oA���¥Æ¨�, úô�	°¥Æ�h), �

â½Hä¥Æ�¬, î�;», ��, ��
, ��", ­��¥ë�$, �­�
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¥¶�, ô��°�¥ÆÜo�, ô��°�¥ÆÁW�, Æ�¥ÆDÛg, ­

�½nÞ¥Æ�67, \<�p¥ã�&, <�N¥�bë, uH��N¥¾\

a, ìÀ�¢�¥Æ�[), �[B�¥_u�, �u�Æî���ÓÆ±9ì

�N¥ÚïY�¥ìè��Ñ
�K��()�.

1�K 4ABC (AB 6= AC) �	���� O, S���� I, � I �> BC

�u: D, �n�/ AID �	���� J ,�� I,O ©O�u,�: E,H.

(1) � J ��� AC �u: F , ��� AB �u: G, �� FE,GE ©O�

� I u P,Q. �� BC � FG �u R. ¦y: P,Q,R n:��.

(2) �� BH,CH ©O�� J uK,L. KE,LE ©O�� I �uM,N . ¦

y: MN �BC ���� PQ 'u�� IJ é¡.

(ô��°�¥ÆÆ) ÁW� øK)

y² (�âÆ�¥ÆDÛgÓÆ�)��n):
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(1)� ∠BAC �	�²©�� BC �u T :,K

∠TAI = ∠TDI = 90◦ ⇒ TI�� J�», J � TI �¥:.

5¿� ∠TAF = ∠TAG = 90◦ − 1
2
∠A⇒ TF = TG.

q ∠TEI = ∠TDI = 90◦�� TE, TD� �I ü��, TE = TD.

duøEF = øDG⇒ FG � ED,

∠DRG = ∠FRT = ∠EDT = ∠EPD = ∠DQG,

KíÑ D,G,R,Q��.

dü����5� (�(TEDG), �(RQDG))�íÑ

RQ � TE.
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Ón RP � TE,�
 R,P,Q��.

(2)dü����5�� LG �BC �4DQN ∼ 4DGL. �

](QN,BC) = ](QN,LG)

= ∠QDG = ∠RDQ+ ∠RQG

= ∠RDQ+ ∠EDQ

= ∠EDT = 90◦ − ](IJ,BC),

� QN ⊥ IJ.l
 Q,N 'u IJ é¡,Ón P,M 'u IJ é¡,l
 PQ,MN

'u IJ é¡.

q TE, TD'u IJ é¡,d TE � PQ,�� TD �MN,=MN �BC. �

µ5 �®½��Æ�ÜbÇ, �â½Hä¥Æ��", ­�½nÞ¥Æ�

67, \<�p¥ã�&, <�N¥�bë, uH��N¥¾\a, ìÀ�¢�

¥Æ�[), �[B�¥_u�, �u�Æî���ÓÆ±9ì�N¥ÚïY

�¥ìè��Ñ
�K��()�.

1nK � 1 ≤ u ≤ t ���ê. y²:
uX
j=0

(−1)j
 
t+ 1

j

!
(u− j)t > 0.

(þ°¥ÆÆ) 
� øK)

) (�âô��°�¥ÆÁW�ÓÆ�)��n):

-

f(t, u) =
uX
j=0

(−1)j
 
t+ 1

j

!
(u− j)t =

u−1X
j=0

(−1)j
 
t+ 1

j

!
(u− j)t.

XJ 2 ≤ u ≤ t− 1, K

f(t, u) =
u−1X
j=0

(−1)j
 
t+ 1

j

!
(u− j)t

=
u−1X
j=0

(−1)j
 
t+ 1

j

!
· u(t+ 1− j)− j(t+ 1− u)

t+ 1
· (u− j)t−1

= u ·
u−1X
j=0

(−1)j
 
t

j

!
(u− j)t−1 − (t+ 1− u)

u−1X
j=1

(−1)j
 

t

j − 1

!
(u− j)t−1

= u ·
u−1X
j=0

(−1)j
 
t

j

!
(u− j)t−1 + (t+ 1− u)

u−2X
j−1=0

(−1)j−1
 

t

j − 1

!
(u− j)t−1

= u · f(t− 1, u) + (t− u+ 1)f(t− 1, u− 1).
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d8B{�éuù�� u, f(t, u) > 0. �e�^�Ä u = 19 u = t��/.

N´O��� f(t, 1) = 1. ¿�Ï�
Pt+1
j=0(−1)j

�
t+1
j

�
(x − j)t = 0é?¿ xÑ¤

á(gê� t�õ�ª xt� t+ 1��©�"), �\ x = t�� f(t, t) = 1. u´

·K�y! �

µ5 ­�½nÞ¥Æ�67±9ïY�¥X´HÓÆ��Ñ
�K��

()�.

1oK y²: éz���ê n, Ñk�� n g¢Xêõ�ª P (x), ÷v

|P (x)− arctan(x)| ≤ 2 · (
√
2− 1)n, ∀x ∈ [−1, 1].

(�°�Æ +¡) øK)

y² (�âì�N¥�W�, �fÍÓÆ�)��n):

k�Ä n�Ûê��¹. � Tn+1(x)� n+ 1g Chebyshev õ�ª:

Tn+1(x) =
(x+

√
x2 − 1)n+1 + (x−

√
x2 − 1)n+1

2
.

·�y²�3¢ê α¦� x2 + 1 | αTn+1(x) + 1. �d�� αTn+1(i) + 1 = 0, �

Ò´

α =
−1

Tn+1(i)
=

−2 · (−1)n+1
2

(1 +
√
2)n+1 + (1−

√
2)n+1

.

¤± |α| < 2
(1+
√
2)n+1 = 2(

√
2− 1)n+1.

y3- Q(x) = αTn+1(x)+1
x2+1

´�� n− 1gõ�ª, K

Q(x)− 1

x2 + 1
=
αTn+1(x)

x2 + 1
.

Ù�3 −1 ≤ x ≤ 1� |Tn+1(x)| ≤ 1, ¤±

|Q(x)− 1

x2 + 1
| ≤ |α| < 2(

√
2− 1)n+1, ∀x ∈ [−1, 1].

�e5- P (x) =
R x
0 Q(t) dt´�� ngõ�ª, K

|P (x)− arctan(x)| = |
Z x

0
(Q(t)− 1

t2 + 1
) dt| ≤

Z x

0
|Q(t)− 1

t2 + 1
| dt.

� |P (x)− arctan(x)| < 2(
√
2− 1)n+1éz� x ∈ [−1, 1]¤á.

��XJ n´óê, - P ∗(x)�þ¡�Ñ�3 n− 1��õ�ª, K� ε�

¿©���ê� P (x) = εxn + P ∗(x)÷v^�. �

µ5 k,��ÓÆ�±}Áy²K8¥�
√
2− 1´Ø�U?�.
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