N TE R AH B W

B3 i A R R A MR
TRIEERT BEAR

1 f&N

1.1 PHE

E— BN TEE T (zigzag), (5 BT A 47 B p o 2 5 72 [BE L, ARSI 2 DL b8
A TEINEEST) . BENRRESEERESAEE S r/4 (B—)S% % /6 (H
O, SRS TE LA AR AN (8] B D ) BLER 6 Y T R AR AN (B B ) AR

A2

[ — ] -

IS R E 2 BN RIS ATRE AL S S «/n (n € N,n > 3) K, G L
=4 5 DR BB e N ERD AR AN ARE (R, AT FCERE AR S m/n (n € N,n > 3) I,
HZE B AR EARE, 5L RAAIBR.

1.2 BRI

Z R VES b B FROR AT, B 7E Mad Maths #83% (http://mathafou.free.fr/ pbg en/sol128.html)
ERIAHBA zigzag M, MERER —H, BIEMREEAEE R n/4 BER n/6 MEHEE,
(BT R T IE B, 2 FAE R W70 B B 0 A 5 L Mt A LI AR A 2 7 A e LR IR
WHE., ROBAERESAEE R /3 8BS «/5 B, AR ARITIGE, HIZRMAAES.

T8 B E I I R P AR R, AT B zigrag FIREVE IR ARUIRRT BEHERE

1.3 WFRHE

St ST B P H 00 45 TR A B o 2 R B A AR RS, SR A T2 0 T R R B 5 7R T 4T
TEFRIBAR, MmmBoLR KX RAMME. A EREEEEREAEEHEREE «
(0 <z < g) FF 5 45 72 _ 4 BT T AR AT B v 7 N BT A A OB R, MR BGL R L

AIHIBA R,



1.4 WIR&GR
—~ FHENEEEEEEAE S % (n € N,n > 2) Ff, RISEES TP b - H0mfE AN SR 5
&N E AR

T HEAEREEEREEAEE R 2n72r [ (n e IN)

1~ %jz Ry w8, 6 B ORT o A [ SRR T R oK 35 B T o ) [ L e T
K.

2~ & n RylEE AVEE BELOED BV R R R AT R L ORR 0 A0 IR SR T A
A/

= HENZEETREEAEER 2n7;-1 (n € N) B, A ZEZIG#REGE, WAZRE
AIAHSE.

M EREEAEE R % (n € N,n > 2) I, HEF|AERTEGE,

1~ & n REE, QISR ORI RS —HE R
2~ & on AEEL RIEE RO SOLRYSEEZ A LR L A — AR,

2 MRAE
S

o SRIGTE: BARITARE T, (T =AM ITAREL TR B WY A8 AR B A TN B A B AR, R EAE
Tﬁ%;%%%?i@%(zigzag), L Z (A1Ag--- A,) FrITERBmEIKT & Ay, Ao, -+ -,
A, HISEETE.

o SREAEL: SRINTE Z (A1Ay--- Ay) F, (EWAHBITAR B LAiAi1 A = 0
T Ry il v A L

o BEINIEFEETE: JEEE Z (A1Ay - Ay) FEEAN B3RS A, (1 <i<n) EEEME LR
PRI




W=, SRS o (ne Non > 2) B EABRETY Z(Aidr - Asin),
TR ﬁarﬁwmaﬁm ek T BN B 2n + 1 BY, B8 A A B 0
(ogogﬁ),Aml B 5—0,@ (k=1,2,---,2n—1) &% * z

A1 T, % R L (n e ]N) B BRI Z(A1As - Asnis), HE—

1
10 55 85 A B P Y 1 X, B A1A2 %50
2 (<%
513 1. & A, B, C 7%5551“ R E’JEIJ:EE —/k
M=% BO = o, AC = 8, [ I A Bl /
S BC Fri¥ plny B 2 AR E #8 (ABO), \
. R? ‘-"';f II"‘.
(ABC) = - [+ sin 5 — sin(a + 5)]. l," o I"‘.‘ ‘1| B
y ‘.\I‘I .’j."
lit] 1
.
(ABC) = (5BACB)(5]FAC)
2 2 2 2
= 2(a+5)§sin(a+ﬂ)} <]Zﬁ];sinﬂ)
2 2 2 2
= B; (a+5)—R—B+R—Sln5—R—Sln(a+B)
= ;[a +sin 8 — sin(a + 3)]
O]
FIE 2. B OeR, 0>0, meN, m>2, Hl
sin 6 + sin <6+27T> + sin <9+47T> 4.4 +sin (0+2(m—1)7r> -0
m m m
FHHH. o =cosf+isinf, w= cosQ—7T 4—z'sir12—7r7 Hi|
m m
sin 6§ + sin <0+27T> + sin <6’+47T> + .-+ 4+ +sin (9+2(m1)7r>
m m m
= Im[a+aw+aw? +--- +aw™ ]
— m [a(l - wm)]
1—w
B a(l—1)
=1 [ 1—w ] =0
O]



BIEE 3. EABEEETY Z(A1As - Aony), TESEEAEE S Qni - (€ N > 2) B,
%& A1A2 = 07

(1) # n DEEE, KB A A, BERERER, BI% 0 <60 < 27:1-1 B, &2
AjA, MESBEESEOES), & 0 = ﬁ W, B OTEE AnpiApie b, &
2T

il A= IR A A
o T 1 <6< 1 K, &5TF A1 A, MERBEACSELD (@)

(2) & n BEE, 5% A1A, BHEWARER, IIE o0 <0 < %LH B, 257%
AL A, MESBERASE O @I\ ), & 0 = 2711 o B AL A A b B
™

2 . \ N e
g <0< 2ni - B, B3 Aidy WESBOEEL B,

A2re1

A2n+1

A2n2

<@ <
2n+1

= . = : 2,
B :n Bl 0s9<—2 Bt : n g -2 o=
203 2n+1

A5

U n Byl 0<6<— B : 0 B Em - 7 <o<_

n+l 2n+1  2n+1

G



SIEE 4. ENBRETY Z2(Aids - Ao, TEREREE S — (n e Non > 2) 1, &
I/ "
A1As =0,

(1) % n WHOE, 155 A, A PRSARIFRIEE, A 0 <0 < 7 W%, BT OA AL
BORAIT, 5 0 = - B, B SRR, % T T <0< TR, w
4 s B OREE— M. (nE )

(2) %  (BOEF, (5% 2,2, PRBIFRIGE, V% 0.<0 < o aj, MDA TE LA

UTME—RY5R, E = B, EOE FWE?ZE’JBXUEEE%ME % <6< g I, Z
32@7@@%%]@9&3&5’]32 (anE+—)

AZn
A2
/ AZn+1
Al
A3
+¢m%%§rf§£z’056<2i +—=n2%f.%§5z’0£9<2£
n n
BHA. 1% O

EH 1. EENEEETY Z(A1 Ay Asyyy) HISEET AR By % (n e N,n > 2) B, Hl
SEUETE I KRR AN (1 0 0SSR T T e R A (B 5 3 o R

A2n+1

[ —



. (71E)
A A Ar=0,0<0< g, B B - SR e T b R R R T R A R —
(A1A2A3) 4+ (A3A4A5) + -+ (Aon—340n 249, 1) + (Aan_142n A2 11),
SR A ERTRRE AN AN T 450 T R A A [BI T A, i L3RR
2
(A1A2A3) 4+ (A3A4A5) + - + (Aan—3A42n 249, 1) + (Aapn_1A42, A2 11) = %
BT (Bt R 2[EHR).
(F71£Z)
TESRE A B % (ne€N,n>2) B 0= g B SR8 Z(BuBy- - Ban) T

FE IR (BE O )8 0 = 0 RENRIEEY Z(B By --- By,) MBS (R G
IWEERE, BE T = (B REER D).

{EARE EI (RIS, A5 0 < 0 < = MEINEERET Z(A1As - Aopsr) FH

n
Tﬁ%ﬁ@@W%ﬁE@% Z(B]_BQ s Bgn) ‘Fﬁ]‘ﬁ%ﬁ%ﬁ(ﬂp Agk_l = B2k—17 k= 1’ 27 -,
Aspy1 = Bay,), F3E .
il

e o~ N
By Ay = ByAg = -+ = Bap_0Ag, = A1Ay =10
. 2w P P s
Kl £ Ao Asgya = o NHE+FVUs1EL B, B, SFATHIEARFNEL B, B; SF{TE@E?I?, Heize
AR % FrLliE Agy /EEE By Bs SFATHIEARMIE Ao,y VEEL By By FATHIEARFEZC A
EU:, H k= 1,2,--- ,n—2. AT Aoy, B By Bs FEATHOAR B Agkya 8 B, B, F
TR B E Y Crpr, HHF k=1,2,--- ,n—2, FjlHb, A3, »C,, ) BiBs, A4Cy ) B1B;
NN N RS

N Ao Crir B Aoy oC BISTHH By % H AsgpAopyo = %, HPk=1,2,---,n—-1
Fir LA

— PR
CiCry1 = % = AopAopyo, HF k=12, ,n—1
XA
— P P — / (k — 1)7r —
A1Cy = A1 Agp—1 + Ao 1C = A1 Agj—1 + Bop—1Ci, = +0 = A1 Ay,

n
HfF k=1,2,---,n—1.



B2n-2

A2 An 22

B1.A1

B2n,A2n+1 B2n.A2n+1

B1.A1

€1
Cn

B3.A3 B2n-1

B B2n-1.A2n-1

B5,A5 B2n-3,A2n-3 c3 B2n-3.,A2n-3

-0 R

FTPA Ao Cri1 B Agyy2Cf HIREEEREER A1 g, b, HF E=1,2,--- ' n—1

#F =BG ) ITERE Aoy, 1 Ao Cryy B AgyCp 1 1EFATIRE (BEAKHD T 5 LR ) Y
R, Y AokCri1 Bl Ao o0y MIRBREAEER A1 A b, BRIEMEA—FE. (W0
&l +7X) O

A

“

Ak

B3,A3 B2n-1
B5.A5 3 B2n-3,A2n-3
(R A
SEHE 2. HENEEER Z(A14z - Asno) MSEEAES B zn’; - (neN) B

1~ o AR AVEE B OH ) A SR R (B iR R B S B DA o (A Bl
g7 A R SR T RE A A (187 )

2~ 3 n RIEE RS EOED R R R GO ) RS E DR (B BT
7 A SRR T AR AN (L \ )



2 , . s
T HIEEER AA, FAMIERERE
2n +1

(FTBA1As) + (A2 A3 Ay) + (AsAsAg) + - + (A2nAoni1Aon o)

= R—Q 2nm +6 ) —sinf + sin 9+277T — sin 9+477T +
2 2n + 1 2n + 1 2n + 1

4 3057) v o ) 5 )
(F1313 1, LU FR)
PMEESTE AAy J5 BT A

(A1A2A3) + (A3A4A5) +eee (A27l—1A27LA27L+1) + (%’ﬁ;AQJ'_lAQJ'_Q)

2
= R{M—9+sin0—sin<9+ 2n )+sin<0+ Am >—

B, 4 A Ay =0,0<0<

2 2n+1 2n+1 2n+1

sin [ 0 + O + — sin 9+M +sin | 6 + dnm
' M+ 1 ' M+ 1 ' m—+1

207 o) Cinfsin (04 2" ) —sinfos ) 4
m 1 > St mt1) ° o+ 1

0+ om —---+sin 9+7(4n—2)7r —sin | 0+ Anm
2n+1 2n+1 2n+1

gL

0+ O + — sin 9+M +sin | 6 + Anm
2n+1 2n+1 2n+1

BIETE 0 <0< — T BSARE fE — <0< —2" B/ vE, EITEmEE o
2n +1 2n+1 +1

2n
P;{ <22”L +9> ~ $inf + sin (0+ 2511) — sin (9+ 2n411> +
sin (04— 2n611> — -+ +sin (94—(4;1:_21)#) — sin <t9—|- Qin_:_Tl) }
—Jf{@;n—:_zl)ﬂ — 0 +sinf — sin <9+ 2511) + sin (9+ 2n4j— 1) —
sin (9—|— 271611) + - —sin (04—%) + sin (9+ 2inf1) }
:RQ{ (0— 2n7:_1> — sin @ + sin (9+ 2311) — sin (9+ 2:11) +

sin | 6 + Om - + sin 0—1—@ —sin | 6 + Anm
2n+1 2n+1 2n+1

R?* | (2n+2)7 ) . 2m . 4m
2{2n+1—9+sm9—sm 6+2n+1 + sin 9+2n+1 -




AN

i cosf + isinf = «, cos T + 4 sin il =w, Al
2n+1 2n + 1

R—Q 2nm +60 | —sinf +sin | 0 + 27 —sin [ 6 + am +
2 2n+1 2n+1 2n+1

sin | 6 + bm — + sin 9+(4n—2) —sin | 0+ Anm
2n + 1 2n + 1 2n + 1

_ p2 T . . 2 2n—1 2n
=R {<9 2n+1) Im(a aw + aw aw + aw )}
_ P2 T _ _ 2 on—l 2n
=R {(9 2n+1> Im [a(l —w+w w +w )}}
2n-+1
9 ™ w +1
pu— —_— _I R
{0 5vr) - (5]}
9 ™ 2
= — —1I
#{(0-551) -l (2)])
X
2 2
Im[a()}zlm (cosf + isinf) 3 —
14w 1+ cos 27:&-1 + i sin QHL
S m <7 9_ m
= sec +1b1n o 1
[i14

9 o _ 2 _ p2 7 B us . 7
R{<9 2n—|—1> Im{a(qu)}} R{<‘9 2n—|—1> Sec2n+15m<‘9 2n—|—1>}
e p2) (0 T\ LN P _2r
7f(9)—R{<9 2n+1> Sec2n+1sm(9 2n—|—1> }’96[0’2n+1>

9 7r ™ 9 ™ 7r
. _ — < — =
- f'(0)=R {1 se62n+1cos<9 2n+1)] <R {1 se02n+1cos2n+1} 0

o T T
2n+1 2n+1"2n+1

2
2n+1

f(0) = R2{<_2n7:—1>_SeCQW,T;—lSin(_Zn:—l)}
= RZ [(—2n11>+tan2n11]>0
f<2n7r+1> — R20-0)=0
f<2n211) - R2{<2n7:—1)Sec2n7:—18m<2n7:—1>}
= 2 |(55) g | <0

BT o 0= 0, B (0) 75 (o, ) bR RS,




0 <
- 2n+

4 I N ™
i, £0) AR, 1 o <

s
HE 0 <0 < ST
TH 3. HEINEEEE
A B GHRREGZ, WAL RS

Z(AyAyg - Agpso) HI% i
( 1A2 2+2) Eﬁ%H%EE% 1

o .ﬁ\_ - - A2n-1
/
A3 [\ f\
f\ |\ [
|I | |I I\ i ‘W
e [ \ A2n+1
{ \ | \ | \
| i .Il i \I \
a1l | ol /S A2n+2
| | | 4\ | \
[ \ | \ ‘ Vo
i\ \ | | Yo
I"}‘- ‘ \ | Ill\, "I I\, |
"\{" \ I| \ | \ [/
| . o \/
A2 Vo \ |
\ et A2n
\ 4
\/ \
-~ Vo
A4 SR
= | &
li&] -t

2w

A /\A 1A =0,0<60 <
+ Aop_1 Aoy + Aoy i1 Aot

A1A2+A3A4+«-~
0 27 0
2R{sm(2>+ 1n< T 2)+ n(

sin <(2n =Y ) (
2n+1
/N\SIZZ A2A3 Fﬂ“ﬁﬁ FEﬁIZI%E:REZ7 /\nggu/h *D%
AsAs + AyAs + -+ Aoy 0 Aoy 1 + AgpAopia

2n+1 2

AN
+2> +Sm(2n+1 2

. ™
—2R{sm<2n+1

2n—=3)r 0 + sin (2n—1)7r+g

m+1 2) T\ o T

3T 0
+o )+t

WA, 75
(A1A2 +AsAy+ -+ Ay 1 Aoy + A2n+1A2n+2) - (A2A3 + Ay A5

+ Aop_0Aoy_1 + A2nA2n+1)
(%

. . ™ 0 ) 4
sin —|—sm(2n+1+2>—|—sm<2 1 §
+sin (2n — 2)m N 0 +si 2nm N 9)
=2R (22nn_:- 21)7r ?) %;Ln—:-lél)wz 0
L TR o+ 1 +2>
- <(4n— 2m 9) i < dnm 9) }
2n+1 2 2n+1 2

10

B, £(6) TR

O

T (neN) B, M

HITETE Ay Ay BRUATIFBIGE, HISZRASR %

47 9)
T

Jul

2R-0=0



(n € IN) I, RIBZE2I AR EGE, H
O

FH AR B A ERIE IR AL & 1
MRHSZRANHE .
EH 4. FENETEE
B ERIEGE,

1~ & n Rarl AIEEOBIRSRZHEZ R A — R R K

2~ B on RiHR, RISEEDHRIL M RRZHR R S —HZ R

- (ne Non>2) B, ik

Z(A1Ag - Agny) EETFE

,.‘_

A5

&1 /\ : AelEl n Bar i o AlE n%ﬁ%’l

. 2 A4, =0,0<0< —, HI
n

1~ B oo KaBi:
5% Ay Ay BRIATIFEIGE, RISZRAEA

A1Ag + AsAy + -+ Aoy _3As, 2 + Asp_1 4o,
2 + 2— + e (Y
. sin 3 sin sin 5, T3
- . ( (2n — ) < (2n — 2)w 9)
-+ sin + =
2
B . [ (n— (n— 1 (n—3)m
= 4Rsin ( o on +
e () 4 1 g
cos ™ 5 cos ™

1157 Ay Az BRIAMIRBEGE, RISZRASH 2
ApAg + AgAs + -+ Aop—2Aon_1 + Az Aon—1
TN e ()
Con 5 sin 5, T 5 sin ™
- . ((2n—1m 0
-+ sin o + 5

LA

11



i (5.0 Lo (U)o (1200
2

2~ E n RIBRBUE:
W% A Ay FRIRRIFRESZ, HIFZRAA R

A1Ag + AzAs+ -+ Aop—3Aon—o + Aop_149,

S 0 +s 2 4 +s 47T 4 + -
1n 1n 1n - ..
2 2n 2

=2R

<2n— ) <2n—@w+z)
4Rsin<( >{ <n1 )+cos<m2n3)7r)+
..+cos(;j)+;cos(;)}

W AxAs FRIARIFRENGZ, HIFZRAA A

A Ag + AgAs + - + Aop—2Aon_1 + AsnAonti

Cord s (0 in (3T O g (@230 L
e ey Ty T g T TR m 2
L si (2n —1)w n 0

sin 5, T3
B (T 0 (n—1)m (n—3)m
= 4Rsin (2 + 2> {COS <2n> + cos <2n + -+

3w 1 us

COoS (211) + 5 008 (%> }

. T e moon . (T 0 . ((n=D1rm 0
50 < — W, B& —+ = =

(1>EO_€<2n T,.%Sln(2+2>>sm( o +2
P LA

A1Ag + AsAy + -+ + Aoy _3Aon_o + Aon—142,

< AAs + AyAs + -+ Aoy 0 Aoy 1 + Ao Aoni

‘ 1
(2) éé?e:%ﬁ, Z%Sin(g—i—Z):Sin(w-i-g)
Fr LA

A1Agy + AsAy + -+ + Aoy _3Aon_o + Aon—142,

= A Az + AgAs + -+ + Aop—2Aon_1 + Az Aonti

i, T N . ((n=1m 0
2 o— < — 5, A A 4z RS I
(3) & <9n1,.7%sm<2+2><sm< 5 +2

A1As + AsAy + -+ + Aoy _3Asn 0 + Aon—1A49,

> AgAs + AgAs + -+ Aoy 9 Agn 1 + Ao Ao

12



EETEE A AW wbi 752 = T R S C 6 s D 7% (n € N,n > 2) I, HZAE G

Ba%, # n RHEE, HIFEE) L‘Eil_ﬁ/ﬁzz\pigﬂ?z%ﬂtbﬁ*@%%%ﬂjﬁ #on FEE AE
B0 L B 5% % A s R AN b 3 — A 5% R AT/, O

3w MR EE

H Bl &5
— ~ HENERE TR AR % (n € N,n > 2) I, RISRETE b 50 i AE A BL g i
TE T BRI R FIAE .

= HENEEEROBEA LR
v E o BAE BESEOES mﬁhﬂ%ﬁﬁaﬁu%ﬁﬁﬁhﬂi
2~ H o B EE, FIEA D ER A R AT H o 45 B0 5 B TR/,
3£~%EW%%@%%@%E%%ZR+1memw%wﬁéﬂﬁﬁﬁmﬁﬁwmwz
ERIAE.
EH~%ﬁﬁﬁﬁtﬁgfmemn>2ﬂjEE@E%%W%
1~ %5 n Rl HIEEOSOEZZAZ RS — R
9~ o BB, HIFEE LSRN AZEN AL EAN.
AR,
—~ SRR A @<x< )%;$IUWLM%g@%§ﬁ@ﬁ~@%
EMBIRIA.
::\ﬁ%%@ﬁﬁﬁ%ﬁﬁm@<x<g)%gi@ (B0 350 430D TG R B 4,25 (B>
A ERE AR .
s RS RIS A AR BT (0 TF 258708, SECER ~ TR
s RS RIS EAE ST B LR (LR ~ BREE < ), BUEERE BRI
BRI RIS sigrag R BRI E SR FRA AR R

4 FEARRRESY

HW%%*WT%*%W“%Eﬁgﬁx@<x<g)ﬁ

5 B P BB T O R 0 PR T ,ﬁ¢x>mﬂm@nemm>2aeR0<a<m
Bl [X]=m

—~ Hm=2n(neN) I,

W%ﬁ%@ﬁéé@ﬁ%*ﬁﬁ”% a —, (n€ IN) ff: B — {8 Ja o F L Fr TR 5T A

2
7%9<0<0< )
2n+a

(n € IN) I

[l

M E

13



2 . . — . 2
1y H0<0< — % EIHAEIR 20 +2 B, AspoqAonis B ——— — 0,
2n+a ) 2n+a
/\ N
DA (k=1,2,--- ,2n) B8 ——— (WE+IL).
2n+a
2am 2T , . .,
-1 <0 < W, BNAS B 2n + 1 B, Ag,Aonir 7
( 2n+)a 2n+a
201 +a)m 2 — , 2
—— -0 < AL A E=1,2--.2n—1) &
2n+a <_ 2n—|—a>’ KAkt ( 1997741 ) B 2n+a(ﬁn
& — 1)

Z~ Em=2n+1(neN)H,

14



ERERERAREALE S 5T (1 € ) W BB S

ORI Ao e 2 mfﬁ7%%@%e (ogesz”)

2 , . — N
0<6 < — 2T B EIHEESER 20 + 3 B, Aswiodonis B

2n+1)+a
~ N .
— 9, AkAk+2 (k = 1,27 s ,2’11 + 1) lI:’:llﬁ)/% (ﬁH_JF

1>

Hi

2am
2n+1)+a

—).

2am 27 . . —
o <0< ————— S B 2n+2 BY, Aoy Aop
O R A UL BT BT BIRL 2n+2 BE, Agny1Aonio

s 201+ a)m 27 — s 27

il LI (L — —19... 2
JElj(2n+1)+a 0(— (2n+1)+a>’A’“A’”2(k L2 ’2n>57%(2n+1)+a
(nE—+=).

18 5. 1~ EWZEEEOEEREZE R

2m
2n+1)+a

3

™

mta (n € Nyn > 2) R, 2 A1A; =0,

(1) & n BEEE, 1% A BARIREGE, Bl 0 <0 < LT g o

2n+a
R & FEE LRI, % 0 = (; ;f)a” e, (B 2 AL L B0 B B AR AR S,
] (;,f - )f <6< 2n21 — I, AL A A OO — 3.
(2) % n BB, $5% A A; BIGRIEEGE, 1% 0<0 < (; n++>7f i,
AR LB, B 6 = (; ; f)f B, [0 2 T AL S B 4,
(;f + )f <f< 251 ~ B, REOLALN D & BB DR L.

. A L = BB L
2 ERBEBEPOEERENS o

(1) H n FEEE, €52 A A, BHIGHFEEGZ, AIE 0 <0 < i Ta

WA A SELET R, o= — T B ELEMAZNE
2n+1)+a

e i 2 i =N =
BEEAAG H —— cp< — T W SRS HEEOR
2n+1)+a @2n+1)+a
3.

(2) & n BIEEE, K3 AL A, BIIGRFEEGL, BIE 0< 0 < ﬁ I,

B

(n € N,n > 2) Ff:

aTm

ik
N

e,

AT S S E LT A, 0 — ﬁ L0 TS BB
AR, B ﬁ <0< ﬁ [, A S D B —
K3,

FHHH. 1%, 0

B8 6. 1~ FENEEETEREEAESS ﬁ (neN,n>2) K 4 4,4 =0,

0<0< 2m , A1
2n+a

15



(1) & n R8I, 5E AiAs E?ﬁﬁA*A{JILEXE%, AlE 0<6 < Qnaj:a B &5
oAd, MERBOEED, ¥ 0= T B, BOEK Ay A b %
ST <0< ST B BEH Ak MEARFOSELD.

(2)  n BB, WSTE Ard; RESERTIES, M 0<0 < U B, &
S Avdy WERBEREEEL, ¥ 0 = 5" B, BOEL 4,045 &,

2 A AS N
w < B, S5 A A, MIEBEHG SEL.
2n + a 2n + a

o~ ENBREFOEEAESE " (necNn>2) B 4 A4 =0,

2n+1)+a
2T
< "
0<6< 2n+1)+a’ I
i} 7 A N, 1
(1) & n BEYIE, W AA, FIERTBIES, RI% 0 <0 < ! ;)” B, &
" N RN 1 N -
ST A1 A, MIESRQSEL, % 0 = m 5%, O Ay dnrs
1 2
b, % m 0< s " B Ak MEARTEEH
N
. , 1
(2) B n BIEBES, AT A A, MESEIES, B 0< g < 0 TIT
2n+1)+a
., N \ 1 N
B 52 A, ERBRASES, % o= T IT gy
@2n+1)+a
[ e (14 a)m 2m P
=] < = > 7 [ 1
f‘%n+1An+2 J:, B (2n+ 1) Ta = (2n—|— 1) T =] %ﬂ:/ A1A2 El/jl:%
B S,
FHHA. 1%, O

EH 5. ENEEEFEEAEYAIE % (
W RS — A BRI R

I~ % [X]=0,3 (mod 4) B, EUEZ"EE@\B%&EE@?Z%%EEZ%%H(ﬂ%ﬁ%ﬁﬁz‘)kt%—%ﬁ%%
FEGHA )b, E = - B, )

2~ H [X]=1,2 (mod 4) K, HIEEEO&LMZZ LR AL D)t — %R
%ﬂ@”ﬁ*ﬁ \)j( (AR — 4~ B A0N).

<
X~

/-~

A & AjAy =0, ]l

2am

[X]=2n,0<0< 5= R, BRI Bl ARSI B Z(A1As - Agpa)
5% Ay A, BAIRHIFREGZ, AISZ-RARAN S

A1Ag + AsAy + -+ Agp 1 Agy + Aop i1 Aot

= 2RX sin Q + sin 27 +€ + sin i+g NI
N 2 2n+a 2 2n+a 2
2n+a 2 2n+a 2
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7% ArAs FRIARIFRELSZ, HIFZRAA R

AsAs + AyAs + -+ Aoy 0 Aoy 1 + Ao Aonit

= 2R{ sin T —|—0 + sin 37 —|—0 N
o o 2n+a 2 s 2n+a 2

sin (2n—3)7r+g +sin (2n—1)7r+g
2n+a 2 2n+a 2

AR, 5

(A1A2 +AsAy+ -+ Ao 1 Aoy + A2n+1A2n+2) — (AzAs + Ay As

44 A2n_2A2n_1 + A2nA2n+1)
= 92R!{ sin 4 — sin il + 4 + sin 27 + 4 +
- 2 2n4+a 2 nta 2
ein (2n— 1) n 0 +sin 2nm n 0

om+a 2 2n+a 2
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E’icosg—l—isinf:a cos T + i sin il = w, Al
2 2 ’ 2n+a 2n+a e

ord sin () _ s o9 e (20
M2 T\ anxae T2) T\ onta T 2

—sin (2n—1)7r+g + sin 2nm +€
2n+a 2 2n+a 2

=2R Im{a — aw + aw?® — - -+ — aw® ! + aw?™}
2n+1

= 2R Tm [a (“H)]
w+1

N w?te = —1, B

2n+1 P )
oRIm o (YUY = ormm|a(¥ 1
w+1 w+1

(a—1)m

sin —2— 2] an
= 2R— 2t og( 2 — —2 <0
cos —2 2 2m+a
2n+a
———
<0

>0
Fir LA

(A1A2 +AsAy+ -+ Ay 1 Aoy + A2n+1A2n+2) - (A2A3 + A4 A;

4o+ Ay _0Aon 1+ AQnA2n+1> <0

= <A1A2 +AsAL+ -+ Agp 1 Aoy, F A2n+1A2n+2) < <A2A3 + AyAs

++ Agp_9Ao, 1+ A2nA2n+1)

s 2 2 N - s
2~ & [X]=2n, QTLCf ~ < n” — I, RULFEE R B Z(A1As - Av)
H% A A, BRUARIFEIGE, IS RASH A

A1Ag + AzAy + -+ Agp_3Aon—o + A1 49,

e ) T g T2 T o T 2
<in (2n—4)77+g +sin (2n—2)7r+g
2n+a 2 2n+a 2
= 2R<{ 2sin M+Q cos M +
2n +a 2 2n+a
92sin M+Q cos M N
2n+a 2 2n+a

o (S0 ) (52 (0
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152 Ay Az BAIRRIRREGZ, HI5Z RASH A
AgAz + AyAs + -+ Aoy oAg, 1+ AgpAgniy

= 2R sin il —|—Q + sin 3T +€ + sin M+Q +
o 2n+a 2 2n+a 2 2n+a 2
+sin M'FQ R{ 2sin nr —&—Q cos M +
2n+a 2 2n+a 2 2n +a
(a8 () )
2sin + — | cos R
2n+a 2 +a
:4RSIH nm +€ CcOS u +COS w +,,,
2n4+a 2 2n+a 2n+a
2am <0 (1+) B A% sin nm +Q S sin (nfl)ﬂJrQ
2n+a 2 2n+a 2

= 2n4+a — 2n +
A1 Ay + AsAy + - + Asp_3Asn—o + Aon—142,
< AgAs + AgAs + -+ Agyo Aoy 1 + Aoy Aoy

s, I+a)m o oo . nmw 0 . ((n=1m 0
= 0 = W, RL& — | = R i

(2) &9 2n+a i .%Sln(2n+a+2> Sm(2n+a Jr2
Fir LA

2

(n
2n

A1Agy + AsAy + - + Aoy _3Asn—0 + Aon—1A42,
= Ao Ag + AgAs + -+ Aop_o0Agy 1 + Aon Aot

nw 0 . ((n=Dm 0
H s v v
. Sm<2n —|—2><sm< 2n+a +2)

A1Ay + AsAy + -+ + Aoy _3Aon_o + Aon—142,
> AgAs + AgAs + -+ Aoy Agn 1 + Ao Ao

53 5 A L& RHATEE: [X] = 2n R, HERIGERIEGZ, & n HEE, HY
zusEl DA%z Az R A —HZ R + F n RHIEE, AIFEE O SL5%3%
MZ R A —HZER/N. 8 [X] =2 (mod 4) FF, HIFE B O S I543Z 5% R
téfj—%ﬁ%ﬁ%%uﬁ, [X] =0 (mod 4) K, RIFEE O HLRZZAZ R 7 —45%
17)N.

2 (I1+a)m <6<
2n +a
Fr LA

2am s

= =2n+1,0 < -

EEI[ | =2n+ 0_9<(2n+1)+

5% AL A, BEGARHRREGE, EU?Z%%@*D%:
A1Ag + AzAy+ -+ A1 Aoy + Aoy 1 Aopgo

:2R{sin(g>+sin<mf7{)+a+z>+...+sm(m+g)}
:2R{251n <(2nf7{)+a+§) cos ((2711”{)“) +}

= ansn (Gt rra ) {((2+1)+>+((2(+_12>)+>+}
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4~

€52 Ay As FRRIFRIGE, RISZRAM B

AgAs + AgAs + -+ -+ AgpAoni1 + AspnioAonys

ZQR{M(( R g)ﬂm(m+§)+...}
confon (G2 o (i)
( e () |

w, am b e . (n+ ) 0 . nmw 0
H0<f< —T B EEein( —0 0T 0 LY

) &0=s0< 5T T’.%Sln((2n+1)+a+2 T\ G ta 2
Fr LA

A1Ay + AsAy + - + Aoy _3Asn—o + Aon—142,
< AgAs + AgAs + -+ Agpo Aoy 1 + Aoy Aoy

s, am o . (n+Dm 0 . nmw 0
+ :75‘ 4\“ S B ——— — =S B ——
@) &= Ta T’.%bm((2n+1)+a+2 M\ e ta 2

A1As + AsAy + - + Aoy 3Asn—o + Aon—149,
= Ao As + A4As + -+ Aop_o0Asy_1 + Aon Aot

am 2am

(n+ )7 0
(3) & m <0< W S bln<(2n+1)+a+2> <

%

. nmw 0
Sln<(2n+1)+a + 2>
FIr A

A1Agy + AsAy + -+ + Aoy _3Aon o + Aon—142,
> A Ag + AyAs + -+ Aoy 0 Aoy 1 + Ao Aoni

2am

2 N s
Z(A 2" A2n
AA

A 2)
HUE52 Ay Ay BRIAMIRREGZ, HISZ-RAIM K.

A1Ag + AgAs + -+ Aop_1 Aoy + Aopy1Aonyo

= sin | 5 sin @nil)+a 2
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7% A A5 BHIATRHIFRIGZ, RISZRASA Ay
A A3 + AyAs + -+ Aoy 0 Aoy 1 + Asp Aoy

SPYC) Y (RS R (S R
@C2n+1)+a 2 Cn+1)+a 2

. (2n — 3)m 0 . (2n —1)w 0
-+ -+ sin ((an)—i—a+2> +§1n<(2n1)—|—a+2)
A AR, 7

(A1A2 + AsAy+ -+ Ao Aoy + A27L+1A2n+2) - <A2A3 + A4 As

4+ A2n72A2n71 + A2nA2n+1)

= 2R{ sin Q — sin L_,_Q + sin L_,_Q
N 2 2n+1)+a 2 2n+1)+a 2
4. —gin M+Q + sin Lng
2n+1)+a 2 Cn+1)+a 2
2

s s
S — ) S1 _——= S ) S1 = EI
AX c052—|—251n2 a’COb(2n+1)+a+“m(2n+1)+a w, A

ord sin (9) s (T 4 D) (T Y
) T \ @) ra T 2) T @iy ) ra T 2

_..._Sm(M+3)+Sm<mm+a+g>}

=2R Im{a — aw + aw? — - -+ — aw® ™! + aw®"}

2n+1
—9R Im {a ("JHH
w41

XBE wrthte = —1 fir bl

2n+1 1 _ . ,—a 1
2RIm o (“— 1) = 2RTm|o( =11
w+1 w+1
sin —2 (—a—1)m
= QRL;HG cos (Z > 21 ) 0
Cosm ( n+ )+a’

>0 >0

Fir LA

(A1A2 +AsAy+ -+ Ao 1 Aoy + A2n+1A2n+2) — <A2A3 + A4As

4+ A2n72A2n71 + A2nA2n+1) >0

= <A1A2 FA3AL + -+ Ao Aoy, F A2n+1A2n+2) > <A2A3 + Ay As

oo+ Aoy 0 A, 1+ A2nA2n+1>

H5IH 5 A [X] = 2n + 1 K, HASIAERINGE, & n KR, AIEEORIINZ
RZAHSERANEL 7 —HHFZRAN 5 35 n BB, AIFEE O Hol ZRe 2 AN L 75—
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AFZRAKR. B [X] =3 (mod 4) I, RIZEEORITHISLZATZL R L 7 —HIERA
/N, [X] =1 (mod 4) i, HIFEE O HLRZZ AL RS —AZRAA.

B [X] = 0,3 (mod 4) B¥, AISEELL S ZAZEM S ML ER/N, [X] = 1,2
(mod 4) F¥, HIIFE [0SR H3% %4 % BATH A — 3z BATA. 0
SEH 6. HNBSEER IS AT S ATE % (o < j—( < g) B, 25 [0 4 T
ISR 0, 5 (B O30 53 R R B -

1~ B [X] =2,3 (mod 4) K, AIGEELOERS (B )RR EEN R & E
OFES (A EE S BRI, (B =+t~ B\ )

Ad

B—+t : [X]=2@mod4) B—+/\ : [X]=3 (mod4)

2~ H [X] =01 (mod 4) K, A& [ELLER B IR E A (B 050 AR B S EL
Hhor (A EE D A EBEEE AN, (E s B =)

A3 A

Al

A AZn+

A
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B, 4 A4 =6, H

C X = 20,0 0 < 520 0, U ENBRETES Z(41ds - Asnso)
S5 A0y MBS

(STBA1As) + (A2 A3 Ay) + (AsAsAg) + - + (AonAon1Aon o)

R? 2nm . . o2 . 4m
= — +6) —sinf +sin | 0 + —sin | 0 +
2 2n+a 2n+a 2n+a
4dn — 4
+sin | 0 + om —.+-+sin 9+M —sin (0 + nr
2n + a 2n +a 2n +a

RNESE AL Ay BIEIREEEAEA A
(A1 A2A3) + (A3AsAs) + -+ (Aon—1A2nAont1) + (5B Agpi1 4o 12)

2 2n + 2 2 4
:R— M—Q +sinf —sin [ 6 + il +sin [ 6 + il
2 2n +a 2n +a 2n +a

. 6 . (dn —2)7 ) dnm
—sin | 6 + +-oo—gin |0 + ———| +sin | 0+
2n +a 2n +a 2n +a

W E AR, 15

[(BFEA145) + (A2 A5 A) + (a5 As) + -+ + (AsnAzn41Azn12)]

— {(A1A2A3) + (A3A4A45) + -+ (Ao2n—1A42,A9n41) + (%ﬁ2A2n+1A2n+2)}

9 _am Y\ . 2r am
R{(G 2n—|—a> 51n9—|—51n<9+2n+a) bm(6+2n—|—a>

) 67 (4n — 2)w ) dnm
+sin | 0 + -+ sin 9—&—7 —sin [ 6+
2n+a 2n+a 2n+a
N 21 2
& cosf + isinf = o, cos +isin — =w, Al
2n+a 2n+a

Rz{(O >s1n0+sm(0+ 27 )51n<9+ am >
2n+a 2n+a
+ sin -« +sin O—I—M —sin | 6 + Anm
2n+a 2n+a 2n+a
2n-+1
:R2{<9— = )—Im{a(w H)]}
2n+a w41
n4a__ 2n+1
e o) mb (2]
2n+a w+1

(1—a)m
cos
= R? <0_2a7r >— 2nta sin(&— -l ) = f(0)
n-+a COS 3,02 2n+a
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102w = 2n+a
B cos(l—au .~ 2r ]
= f(0) = R? {(0 —au) — Wsm(ﬁ au)} , 0 e [O, 2n+a} = [0, 2u]
= f(0) = R? [1 — M cos(f — au)]
cosu
_ 2 fy coslf+ (1 —2a)u] + cos[f) — u]
= f {1 2 cosu }

0 €[0,2au),

= 0+ (1—2a)ue[(1-2a)u,u] C (—u,u),
0 —u € [—u,(2a — 1)u) C [—u,u)
= cos[f + (1 — 2a)u] > cosu,cos[f —u] > cosu
= f(0) <0, V0e0,2au) Bl f7E [0,2au) LREEHEIER

o flau) = R*(0—0) =0 . f(6) >0,Y 0 €[0,au), f(§) <0,V 0 € (au,2au)
s

e <A< an

B,
2n+a

(GTBA1Ag) + (A2 A3 Ay) + (AsAsAg) + -+ + (Ao Aoni1Aon2)
> (A1A2A3) 4+ (A3AsAs) + -+ (Aon—1A2nAontr) + (FGTB Aoy 11 42542)

. am cf< 2amw H#,
2n+a 2n+a

(FTBA1As) + (A2 A3 Ay) + (AsAsAg) + - + (A2nAoni1Aonio)
< (A14243) 4 (A3A4As) + - + (A1 A2 Aop 1) + (FTE Agpi1 Aanyo)

2 2 > .,
2 B [X] =2, << —— B RUBENBIRETE S Z(A1As - Aoyya)
2n+a 2n+a

5 A Ay BEIREEE A A
(FTBA1A2) + (A2A3Ag) + -+ + (Aap—2Asn_140,) + (5T Az, Aoni1)

R? (2n + 2a)m . . 2 . 4
= — | —sinf+sin | 6 + —sin | 6+
2 2n+a 2n+a 2n+a

Hm@+6”>m+mP+W“mq}

2n+a 2n+a

RNEFE A1 Ay WESLREE A

(A1A2A3) 4+ (A3A4As) + -+ -+ (Asp—1 A2, Ao i)

R? 2nm . . 2 . 47
= — +sinf —sin | 6 + +sin | 6 +
2 2n+a 2n+a 2n+a

—sin | 6 + b + ... —sin 0+M
2n+a 2n+a
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S AR, 15

[(FTEA1A2) + (AsAsAy) + (AgAsAg) + -+ + (A2nA2n+1A2n+2)
+(FTBAzn Aspi1)] — [(A1A2A43) + (A3A4A5) + -+ (Aon—149,A2041)]

2 4
= R? an — sinf + sin il — sin il
2n+a 2n +a

+sin<9—|— om )—“-—&—Sin[H-&-M}}
2n+a 2n+a
e

i cosf +isinf = «, cos

™ . 2
+ 2 sIn = w, E'J
2n+a 2n+a

2 4
R? T ) —sinf+sin(0+-—"—) —sin(6+-—"
2n+a 2n+a 2n+a
. 6 . (4n — 2)m
+bln<9+2 +a>_+bln|:6+2n-|—a:|}

( ar ) — Im(a — aw + aw? — aw® + -+ — aw? ! 4 aw®™ — an")]

= R?

2n+a

2n—+1 1
= RQ{ (2;2: ) — Im [a (w +—1i_ —an”)} }
a w
]
n+a w

:pg{<2n"ia> I [a (“’Zi*ll—aw )H(EE | #5H R AT

(l—a)ﬂ')
cos( P 4
= R? ( a >— 2: sin(&— o >+sin<9—|— nw) = f(09)
2n + a COS e 2n +a 2n +a
jﬁé\u:zi
n+a

= f(0) = R? {au _ cosl —aju sin(f — au) + sin(f — QaU)} ,0 € [2au, 2u)
cosu

( 21 = (4n + 2a)u,. . sin(0 + 4nu) = sin(0 + 27 — 2au) = sin(f — 2au))

1
= f(0) = R? [—COS( aju cos(f — au) + cos(0 — 2au) }
cosu

1—

1(0) = R? [_cos(a)u sin(f — au) — sin(f — 2au ]
cos u

> R?[sin(0 — au) — sin(f — 2au)] (. cos(1 — a)u > cosu > 0)

>0 ('.'O§0—2au<9—au<§>

- f(0) T [2au,2u) EMICE

1—
X f(2au) = R? {au _ cosl —aju sin au
cos u

— 22 g — sinw + sin(2a — 1)u
2cosu

| =t ac 00

25



3>

o g(a) = R? u_%ws@a—lw} R [1_608(1—@)”} <0, Vae (0,1)
Zcosu cosu

. gla) 7£ (0,1) b Ei&IRIR
X

sinu + sin(—u)

9(0) = R? [0 -
o f(2au) <0, Va € (0,1)
F(2u) = R? {au ~ cos(l —a)u

Y ]Oég(a)<0,Va€(0,1)

sin(2 — $in(2 — 2
p— sin(2 — a)u + sin( a)u}

(3 9 .
=R? {au _ sin@® 2C(Z)suu+ L sin(2 — 2a)u] = h(a), a € (0,1)
-2
= h'(a) = R? [u + Pucos(3 — 2aju _ 2u cos(2 — 2a)u}
) Zcosu
e P cos(3 — 2a)u — 2 cos(2 — 2a)u cosu
i cos u
1 — 2a)u — — 2a)u — cos(1 — 2
e P cos(3 — 2a)u — cos(3 — 2a)u — cos( a)u}
i cosu
[ (1 —2
=uR*|1— cos(a)u} <0 (.- cos(1 — 2a)u > cosu > 0)
i cosu
o h(a) TE (0,1) b BRASEIR

'

h(0) = R? { sin 3u + sinu + sin QU} _ B2 [,‘Zsin 2ucos

)= 2cosu 2eosU +sin2u} =0
h(a)<OVa€(0 1) = f(2u) <0

f(2au) <0, f(2u) <0 H £(0) 7£ [2au,2u) LM L

I

0) <0,V 0 € [2au,2u)

2am 0 2

<f< 53
2n+a 2n+a o

IS & [X] = 2n,

(FTEALAg) + (A3 A3Ay) + (A4A5A6) + - - + (AgnAon i1 Asns2) + (5TE Ay Asni)
< (A1A243) + (A3A4A5) + - + (A2n—1A420,A9041)

5 H 640

B n o w B Bl [X] = 2 (mod 4) Ff, BFEOE R ERBEEHEME AR SE
/L\*‘Bﬁj‘ﬂ’] [ DR T RE RO 5

B on AHEEE, Bl [X]) =0 (mod 4) FF, 5 ELOER 5 09 IR R AN LA 5 [E
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2am
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F5E AL A, KIESEEAEA R

(FTBA1A2) + (A2 A3 Ay) + (AsAsAg) + - + (AanAoni1Aonia) + (T8 AsnioAsnys)

_Pﬁ M —sin 6 + sin 9+277T — sin 9+477r
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NEFE Ay Ay B ESERE TR S
(A1A2A3) + (A3A4As5) + - + (A2ny1 42012420 43)
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"2l \@n+ ) ta @nt+1)+a) 2n+1) +a
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i AR, 5
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+(5 Aznt2Asnys)] — [(A1A243) + (A3A4ds) + - + (Azns1A2n1242043)]
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l T ———— —_— . e . 1 —
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N 2m 2m
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2 (a—1m o . 2m o 4
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cos au
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[1] Mad Maths 483 (484 http://mathafou.free.fr/pbg_en/sol128.html)
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