
�iH�b2b b�+2MbŨ#�b FQK�M/m QHBKTB/2B Ǵ"�HiBD�b +2żȒǴ
kykjX ;�/� k9X b2Ti2K#`Bb- _Ũ;�

kX /B2M� UkV

_BbBMȒ�M�b H�BFb, 9 bimM/�b mM jy KBMɟi2bX
C�miDmKmb /`ŨFbi mx/Qi TB`KQ jy KBMɟȒm H�BFX
�iż�mib BxK�MiQi iBF�B `�FbiKTB2/2`mKmb- HBM2Hm mM +B`FmHBX

NX .Qib Ȓ�m`H2Ɯŵm i`BDbiɟ`Bb ABC- Fm` MQpBHFib �m;bimKb AD UTmMFib D �i`Q/�b mx K�H�b BCVX �` H
�TxŨKĚib ABC �m;bimKm F`mbiTmMFib- TB2 i�K xBMKb- F� AH = HDX �` ! �TxŨKĚbBK i�BbMB- Fm`� B2i
+�m` TmMFim H mM TB2bF�`�b i`BDbiɟ`� BHC �TpBHFi�D�B `BƜŵ� HŨMBD�BX SmMFiB S mM T B` i�BbM2b ! F`mbiTmMFiB
�iiB2+Ũ;B �` K�HK AB mM ACX LQ;`B2ʈƜm BH mM CH pB/mbTmMFimb �TxŨKĚbBK �iiB2+Ũ;B �` TmMFiB2K M
mM N X SB2`/Ũi- F� i�BbM2b SM mM TN B` T�`�HĚH�bX

RyX .Qib /�ʈ/K�Hm i`BDbiɟ`Bb ABCX SmMFiB A1- B1- C1 B` pB/mbTmMFiB �iiB2+Ũ;B ABC �TpBHFib `BƜŵ�
HŨMBD�b HQFB2K BC,CA,AB- F�b M2b�im` �iiB2+Ũ;B TmMFimb A,B,CX SmMFiB A2, B2, C2 B` BxpĚHĚiB i- F�
Í2i`biɟ`B AB1A2C1, BA1B2C1 mM CA1C2B1 B` T�`�H2HQ;`�KBX SB2`/Ũi- F� i`BDbiɟ`B2K A2B2C2 mM ABC
b�F`Ũi �TpBHFiQ `BƜŵ� HŨMBDm +2Mi`BX

RRX .�ʈ/K�Hm i`BDbiɟ`� ABC �TpBHFib `BƜŵ� HŨMBD�b +2Mi`b B` TmMFib OX J�Hm AB mM AC pB/mbT2`T2M/BFmHB
F`mbiQ �m;bimKm- F�b pBHFib MQ pB`bQiM2b A T`2i K�Hm BC- �iiB2+Ũ;B TmMFiQb P mM QX SmMFib S B` i`BDbiɟ`�
OPQ �TpBHFib `BƜŵ� HŨMBD�b +2Mi`b- b�pmF`i TmMFib M B` K�H�b BC pB/mbTmMFibX SB2`/Ũi- F� ∠BAS =
∠CAM X

RkX h`BDbiɟ`� ABC K�H�b BC pB/mbTmMFib B` TmMFib M X G2Ɯŵ� BAC B2FȒĚD #Bb2Fi`Bb2 F`mbiQ K�Hm BC
TmMFi K mM i`BDbiɟ`� ABC �TpBHFiQ `BƜŵ� HŨMBDm TmMFi L != AX �` Ω �TxŨKĚbBK `BƜŵ� HŨMBDm- Fm`�b /B�K2i`b
B` BCX SB2`/Ũi- F�- D� H2Ɯŵ� BAC `ĚD #Bb2Fi`Bb2 TB2bF�`�b Ω- i�/ i`BDbiɟ`BK KML �TpBHFi `BƜŵ� HŨMBD�
�`Ũ TB2bF�`�b ΩX

RjX �` P (x) �TxŨKĚbBK bF�Biż� x HB2HFQ TB`K`2BxBMiDmX SB2`/Ũi- F� 2FbBbiĚ M�im`Hb bF�BiHBb n > 22023 �`
ŨT�ȒŨ#m- F� pBbB bF�BiżB P (n− 1), P (n), P (n+ 1) B` K�xFB M2F √

nX

R9X .QiB M�im`HB bF�BiżB a, b �` ŨT�ȒŨ#m- F� a > bX wBMKb- F� GE.(a− b- ab+1) = GE.(a+ b, ab− 1) = 1X
SB2`/Ũi- F� bF�BiHBb (a− b)2 + (ab+ 1)2 M�p p2b2H� bF�Biż� Fp�/`ibX

R8X �i`�bi pBbmb M�im`Hm bF�Biżmb T`mb (a, p)- Fm` p B` TB`KbF�BiHBb mM F�K BxTBH/b ŨT�ȒŨ#� ě pBbB2K
M�im`HB2K bF�BiżB2K m mM n- /�HQi bF�BiHB a2m �` pm- B2;ɟbi i/m T�Ȓm M2MmHH2b �iHBFmKm- F /�HQi bF�BiHB
a2

n �` pnX

ReX .Qib TB`KbF�BiHBb p- F�b HB2HFb T�` 2X J`Bb BFpB2M�K B2bTĚD�K�K bF�Biżm FQKTH2Fi�K (σ1,σ2, . . . ,σp)-
Fm` σk B` 1 p�B −1 F�i`�K 1 " k " p- �T`ĚŵBM� bF�Biż�

1 · σ1 + 2 · σ2 + . . .+ p · σp

�iHBFmKm- iQ /�HQi �` pX �` Nj �TxŨKĚbBK FQKTH2Fim bF�Bim- Fm`B2K B2;ɟi�Bb bF�BiHBb /Q/ �iHBFmKm j- Fm`
0 " j " p− 1X SB2`/Ũi- F� bi�`T bF�BiżB2K N0, N1, . . . , Np−1 B` M2 p�B`F F 2 �iȒŵB`Ũ;�b pĚ`iŨ#�bX


