




 = 1 + cos! + " sin !
= 2cos# !2 + 2" cos!2 sin !2
= 2 cos!2 $cos!2 + " sin !2% .

−' < ! < '
2 cos!2 > 0, −' < −'2 < !2 < '2 < '

( = )*-/3) , 4 = 3) .

 5# = $2cos!2%
5# (cos 16! + " sin 16!)

 5# ⇔  5#
⇔ cos16! = 0
⇔ 16! = '2 + :' ( : ∈ ℤ )⋯(1)

−16' < 16! < 16' !
−16' < '2 + :' < 16'

⇔ −16 − 12 < : < 16 − 12
⇔ −16 ≤ : ≤ 15

 5# !
  

   ≠ 0
D

''

= 33) ..

cos!2%
5# (coscos1616!! ++ "" sinsin 1616!!))

⇔⇔   5#5#
⇔⇔ cos1616!! == 00
⇔⇔ 1616!! == ''2 + :' (( :: ∈∈ ℤℤ )⋯(

< 1616!! << 1616'' !
−−1616' << ''22 ++

⇔⇔ −−16
⇔

 5# !
 



APPD ⋅ DCCB ⋅ BEEA = 1
AB BC

BEEA = K1 , DCCB = L1 + L
APPD ⋅ L1 + L ⋅ K1 = 1 .

APPD = M + NON .

Q, R, S
Q = AEAB ⋅ APAD ⋅ R
= AEAB ⋅ APAD ⋅ BDBC ⋅ S
= 11 + K ⋅ 1 + L1 + L + KL ⋅ 11 + L ⋅ S
= S(1 + K)(1 + L + KL)

T S = 30QK + L = 5
⇔ T (1 + K)(1 + L + KL) = 30K + L = 5 ⋯(2)
⇔ V (1 + K)(−K# + 4K + 6) = 30K + L = 5
⇔ V K5 − 3K# − 10K + 24 = 0K + L = 5
⇔ T (K + 3)(K − 2)(K − 4) = 0K + L = 5 .

K > 0, L > 0 O = ), N = X O = Y, N = M

, SS
AB ⋅ APAD ⋅ R

== AEAEABAB ⋅⋅ APAPADAD ⋅⋅ BDBCBC ⋅ S
== 111 ++ KK ⋅⋅ 11 ++ LL11 ++ LL ++ KLKL ⋅⋅ 1111 + LL ⋅⋅ SS
= S(11 ++ KK))((11 + LL ++ KLKL))

T SS == 3030QQKK ++ LL == 55
⇔⇔ TT ((11 ++

⇔



K, L
K, L K, L

K + L = 5 1 ≤ K, L ≤ 4 2 ≤ 1 + K ≤ 5
(1 + K)(1 + L + KL) = 30

⇔ (1 + K, 1 + L + KL) = (2, 15), (3, 10), (5, 6) .
(1 + K, 1 + L + KL) = (2, 15) (K, 1 + 2L) = (1, 15) ⇔ (K, L) = (1, 7) L
1 ≤ L ≤ 4 K, L 1 + K = 3 1 + K = 5 K, L
K = 2 K = 4 K + L = 5 L

D = [(\) \ K D L
D − L = [(\ − K) ]

] ∶ D − (−K) = 1\ − (−K)

D = 1\
\ −O D −O

T _(1) = 0K > 0
⇔ ` 11 + K − K = 0

K > 0
⇔ T K(K + 1) = 1K > 0
⇔ V K# + K − 1 = 0K > 0
⇔ K = M)a−M + √de .

LL
KK,, LL

D LL

]] ∶∶ DD −− ((−−K) = 11\ − ((−−KK))

D = 11\
DD −−OO

TT __



\f _(\) = \
_(\f) = \f

⇔ 1\f + K − K = \f
⇔ (\f + K)# = 1 ∧ \f + K ≠ 0

_h(\) = −1(\ + K)#

_h(\f) = −1(\f + K)#
= −M .

\ D
( C C((, ()

0 < ( < \f ⇔ ( \f − ( > 0 ∧ ( > 0 )
CP = (

⇔ CP# = (#
⇔ 2(\f − ()# = (#
⇔ √2(\f − () = (
⇔ a√2 + 1e ( = √2\f
⇔ ( = √2a√2 − 1e\f

= a2 − √2e\f .C \ a) − √)ejM

D = \
12k $ 1\ + K − K%l\f

m
= 12 [log(\ + K) − K\]mf

= 12 log1 + KK − K2
= 12 log(1 + K)# − K2 $ ∵ 11 + K = K %
= log(1 + K) − K2
= v-wxM + √d) y + M − √dY .

\ DD
CC C((, ())

∧ ( > 00 ))
CP = (

⇔⇔ CPCP## = (#
⇔ 22((\\ff −− ()# = (##
⇔ √√22((\\ff −− (()) == (
⇔⇔ aa√√22 ++ 1ee (( == √√22\f
⇔⇔ (( = √2a√2√ −− 11ee\\f

== aa2 −− √√22ee\\
C \\ a)) −− √√))√√√ eejjMM

DD == \\
1122kk $$ 11\

ff
mmkkk



V Qf = 4Q# = 10
⇔ V Kf = 4Kf + K# = 10
⇔ V Kf = YK# = z .

Q{ = 13:(: + 1)(: + 2) + 2

K{ = Q{ − Q{|f (: ≥ 2 )
= 13:(: + 1)(: + 2) − 13 (: − 1):(: + 1)
= :(: + 1) .

K{ = V :(: + 1) (: ≥ 2)4 (: = 1)
K{ = 462

⇔ :(: + 1) = 21 ⋅ 22 = (−22) ⋅ (−21)
⇔ : = 21,−22 .

: : = )M .

~{ = 1 +� 1K�
{

��f
= 1 + 1Kf +� 1K�

{

��#
( : ≥ 2 )

= 1 + 14 +� 1�(� + 1)
{

��#
= 54 +�$1� − 1� + 1%

{

��#
= 54 + 12 − 1: + 1
= 7: + 34(: + 1) ( : ≥ 2 ).

22)) −− 133 ((:: − 1):(: ++ 11))
.

KK{{ == VV ::((:: + 1) (:: ≥≥ 22))44 (: = 1))
KK{{ == 462462

⇔⇔ :(:: ++ 11)) == 21 ⋅ 22 == ((−−2222)
⇔⇔ :: = 2121,−−2222 ..

:: == )M .

~~{{ ==



~f = 1 + 1Kf
= 1 + 14
= 7 + 34(1 + 1) .

~{ = �� + XY(� + M) ( : ≥ 1 ) .

~{ = K: + L�(: + 1)
= K� ⋅ :: + 1 + L� ⋅ 1: + 1
= � :: + 1 + � 1: + 1

~f = 1 + 1Kf = 1+ 14 = 54 , ~# = 1 + 1Kf +
1K# = 1 + 14 + 16 = 1712

12� + 12� = 54 , 23� + 13� = 1712
⇔ 2� + 2� = 5, 2� + � = 174
⇔ � = 74 , � = 34 .

~{ = 74 ⋅ :: + 1 + 34 ⋅ 1: + 1
= 7: + 34(: + 1) .

~{

:::: ++ 11 ++ L�� ⋅ 1:: + 1
= � :: + 1 ++ �� 11:: + 11

KKff == 11 ++ 114 = 5544 ,, ~~## = 1 + 11KKff ++
1KK## = 1

112�� ++ 1122�� = 544 , 2233��
⇔⇔ 22�� ++ 2� == 55,,
⇔⇔ �� == 774



� Q
� Q

� ∩ � Q

�(�) = ��(1 − �m) + �m, �(� ∩ �) = ��(1 − �m)

��(�) = �(� ∩ �)�(�)
= ��(1 − �m)��(1 − �m) + �m
= 10� ⋅ 10� ⋅ (10 − 10�m)10� ⋅ 10� ⋅ (10 − 10�m) + 1000 �m
= 9 ⋅ 6 ⋅ (10 − 2)9 ⋅ 6 ⋅ (10 − 2) + 200
= 5454 + 25
= dY�� .

� < 0
⇔ K(1 − �)Q� − L� < 0 ⋯(3)

� = ��(1 − �m) + �m
= 910�(1 − 0) + 0
= 910�

� = 1
KQL = 125

��((11 −− ��mm))

��mm))�mm)) ++ ��mm
10� ⋅ 1010�� ⋅⋅ ((1010 −− 1010��mm))10� ⋅ 10� ⋅ (1010 −− 1010�m)) ++ 10001000 ��mm

== 99 ⋅⋅ 66 ⋅ (10 − 22))99 ⋅ 66 ⋅⋅ ((1010 − 2) + 200200
== 54545454 ++ 2525
= dYdY���� ..

�
⇔



K $1 − 910�%Q − L < 0
⇔ KQL $1 − 910�% < 1
⇔ 125 $1 − 910�% < 1
⇔ 1− 910� < 512
⇔ 910� > 712
⇔ � > XddY .

Q �mQ (1 − �m) Q
�mQ

(1 − �m) Q �(1 − �m) Q
��(1 − �m) Q

Q ��(1 − �m) Q + �mQ
Q �

� = ��(1 − �m) + �m

(1 − �m) Q(1 − �)(1 − �m) Q

� � = 0
� > 0

�mQQ (1 −

(1 − �mm)) QQ
����((11 −

� == ����((11 −−

((11 −− ��))(1 − ��mm)) QQ


