
ûÅÓÔØ ÄÏËÁÚÁÔÅÌØÓÔ× ÔÅÏÒÅÍÙ Ï ÂÁÂÏÞËÅå.ó. çÏÒÓËÁÑÕÞÉÔÅÌØ ÉÎÆÏÒÍÁÔÉËÉ ãï �218äÏËÌÁÄ Ï�ÉÒÁÅÔÓÑ ÎÁ ÓÔÁÔØÀ �The Metamorphosis of the Butter
yProblem�, Leon Banko� (1987 Ç., Math. Mag). óÔÁÔØÑ ÂÙÌÁ ÍÎÏÊ �ÒÏ-ÞÉÔÁÎÁ ÎÅÚÁÄÏÌÇÏ ÄÏ ÏÔßÅÚÄÁ ÎÁ ÓÅÍÉÎÁÒ É �ÒÉ×ÅÌÁ × ×ÅÌÉÞÁÊÛÅÅ ×ÏÓ-ÈÉÝÅÎÉÅ, ÞÔÏ É �ÒÅÄÏ�ÒÅÄÅÌÉÌÏ ×ÙÂÏÒ ÔÅÍÙ ÄÏËÌÁÄÁ. �ÅÏÒÅÍÁ Ï ÂÁÂÏÞËÅÏÂÌÁÄÁÅÔ ÄÌÑ ÍÁÔÅÍÁÔÉËÏ× ÕÄÉ×ÉÔÅÌØÎÏÊ �ÒÉÔÑÇÉ×ÁÀÝÅÊ ÓÉÌÏÊ: ×�ÅÒ-×ÙÅ ÏÎÁ �ÏÑ×ÉÌÁÓØ ÎÁ ÓÔÒÁÎÉ�ÁÈ ÖÕÒÎÁÌÁGentleman's Diary × 1815 ÇÏÄÕ,×ÙÚ×Á× ÍÁÓÓÕ ÜÍÏ�ÉÊ É ÄÏËÁÚÁÔÅÌØÓÔ×. ó ÜÔÉÈ �ÏÒ ÂÙÌÏ Ï�ÕÂÌÉËÏ×ÁÎÏÏÞÅÎØ ÍÎÏÇÏ ÒÁÂÏÔ, �ÏÓ×ÑÝÅÎÎÏÊ ÔÅÏÒÅÍÅ Ï ÂÁÂÏÞËÅ, É ÕÄÉ×ÉÔÅÌØÎÏ,ÞÔÏ ÉÈ ËÏÌÉÞÅÓÔ×Ï ×ÅÌÉËÏ ÄÏ ÓÉÈ �ÏÒ. �ÅÏÒÅÍÁ Ï ÂÁÂÏÞËÅ ÉÍÅÅÔ ÍÁÓÓÕÄÏËÁÚÁÔÅÌØÓÔ×, ÄÏ�ÕÓËÁÅÔ ÒÑÄ ÏÂÏÂÝÅÎÉÊ (Ï ÎÉÈ ÍÏÖÎÏ �ÒÏÞÉÔÁÔØ × ÔÏÊÖÅ ÓÔÁÔØÅ) É ÌÀÂÏ�ÙÔÎÙÈ �ÒÉÍÅÎÅÎÉÊ. ïÞÅÎØ ÉÎÔÅÒÅÓÎÁ ÓÔÁÔØÑ ÷.à.ðÒÏÔÁÓÏ×Á × ÖÕÒÎÁÌÅ �ë×ÁÎÔ�, ��ÏÞËÁ Ä×ÕÈ ×ÅÌÏÓÉ�ÅÄÉÓÔÏ× É ÔÅÏÒÅÍÁÏ ÂÁÂÏÞËÅ�, �4, 2008 ÇÏÄ.ó×ÏÅ ËÒÁÓÉ×ÏÅ ÎÁÚ×ÁÎÉÅ ÔÅÏÒÅÍÁ �ÏÌÕÞÉÌÁ �ÏÓÌÅ �ÕÂÌÉËÁ�ÉÉ 1944ÇÏÄÁ × ÖÕÒÎÁÌÅAmeri
an Monthly (Joseph Rosenbaum,W.E. Buker É ÄÒ.).îÁÚ×ÁÎÉÅ ÏËÁÚÁÌÏÓØ ÔÁËÉÍ ÕÄÁÞÎÙÍ, ÞÔÏ Ó ÜÔÉÈ �ÏÒ ÔÅÏÒÅÍÕ ÔÏÌØËÏ ÔÁËÉ ÎÁÚÙ×ÁÌÉ.÷ ÓÔÁÔØÅ Leon'Á Banko�'Á �ÏÍÉÍÏ �ÒÅÄÓÔÁ×ÌÅÎÎÙÈ ÎÉÖÅ ÛÅÓÔÉ �ÒÉ-×ÏÄÑÔÓÑ ÅÝÅ ÎÅÓËÏÌØËÏ ÓÞÅÔÎÙÈ ÄÏËÁÚÁÔÅÌØÓÔ× (Ó ÉÓ�ÏÌØÚÏ×ÁÎÉÅÍ ÔÅÏÒÅ-ÍÙ äÅÚÁÒÇÁ, ÔÒÉÇÏÎÏÍÅÔÒÉÉ, ÆÁËÔÏ× ÁÎÁÌÉÔÉÞÅÓËÏÊ ÇÅÏÍÅÔÒÉÉ É Ô. Ä.)îÏ ÚÄÅÓØ Ñ ÉÈ �ÒÉ×ÏÄÉÔØ ÎÅ ÂÕÄÕ, �ÏÓËÏÌØËÕ �ÅÌØÀ ÄÏËÌÁÄÁ ÂÙÌ ÎÅ�ÏÌÎÙÊ �ÅÒÅ×ÏÄ ÓÔÁÔØÉ, Á ÚÎÁËÏÍÓÔ×Ï ËÏÌÌÅÇ Ó, ×ÏÚÍÏÖÎÏ, ÎÅÉÚ×ÅÓÔÎÙÍÉÉÍ ËÒÁÓÉ×ÙÍÉ ÉÄÅÑÍÉ. �ÁËÖÅ, Leon Banko� Õ�ÏÍÉÎÁÅÔ Ï ÔÏÍ, ËÔÏ ÉËÏÇÄÁ (ÓÏÇÌÁÓÎÏ ÅÇÏ ÉÓÔÏÒÉÞÅÓËÉÍ ÉÚÙÓËÁÎÉÑÍ) �ÅÒ×ÙÍ Ï�ÕÂÌÉËÏ×ÁÌÔÏ ÉÌÉ ÉÎÏÅ ÄÏËÁÚÁÔÅÌØÓÔ×Ï. ó ÕÄÏ×ÏÌØÓÔ×ÉÅÍ �ÒÉ×ÅÄÕ ÆÁÍÉÌÉÉ ÜÔÉÈÍÁÔÅÍÁÔÉËÏ× É ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÅ ÄÁÔÙ, �ÏÓËÏÌØËÕ × ÓÏ×ÒÅÍÅÎÎÙÈ ÍÁÔÅ-ÍÁÔÉÞÅÓËÉÈ ÖÕÒÎÁÌÁÈ �ÏÒÏÊ ×ÓÔÒÅÞÁÀÔÓÑ ÜÔÉ ÓÔÁÒÙÅ ÄÏËÁÚÁÔÅÌØÓÔ×Á,�ÒÉ×ÏÄÉÍÙÅ ËÁË ÎÏ×ÙÅ, �ÒÉÎÁÄÌÅÖÁÝÉÅ ÔÏÍÕ ÉÌÉ ÉÎÏÍÕ ÎÙÎÅ ÖÉ×ÕÝÅ-ÍÕ Á×ÔÏÒÕ. ðÒÉ×ÅÄÕ ÎÅ ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ ÓÏ×ÒÅÍÅÎÎÏÍÕ Á×ÔÏÒÕ ÓÔÁÌÏ ÎÅ-ÌÏ×ËÏ (ÎÉ × ËÏÅÍ ÓÌÕÞÁÅ!), Á ÄÌÑ ÔÏÇÏ, ÞÔÏÂÙ �ÒÏÉÌÌÀÓÔÒÉÒÏ×ÁÔØ ÍÙÓÌØ| 131 |



Ï ÔÏÍ, ÞÔÏ �ÏÎÑÔÉÅ �ÎÏ×ÁÑ ÚÁÄÁÞÁ�, ÉÌÉ �ÎÏ×ÏÅ ÄÏËÁÚÁÔÅÌØÓÔ×Ï� × ËÌÁÓÓÉ-ÞÅÓËÏÊ ÇÅÏÍÅÔÒÉÉ | ÏÞÅÎØ ÎÅ�ÏÎÑÔÎÁÑ ÛÔÕËÁ (ÓÍ. ÔÁËÖÅ é.á ëÕÛÎÉÒ,�÷ÏÚ×ÒÁÝÅÎÉÅ ÕÔÒÁÞÅÎÎÏÊ ÇÅÏÍÅÔÒÉÉ�, ëÉÅ×, æÁËÔ, 2004).�ÅÏÒÅÍÁ Ï ÂÁÂÏÞËÅ.ðÕÓÔØ P | ÓÅÒÅÄÉÎÁ ÈÏÒÄÙ AB ÎÅËÏÔÏÒÏÊ ÏËÒÕÖÎÏÓÔÉ. CD ÉFE | ÈÏÒÄÙ ÜÔÏÊ ÏËÒÕÖÎÏÓÔÉ, �ÒÏÈÏÄÑÝÉÅ ÞÅÒÅÚ ÔÏÞËÕ P . ïÔÒÅÚËÉCF É ED �ÅÒÅÓÅËÁÀÔ AB × ÔÏÞËÁÈ M É N ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ. �ÏÇÄÁMP = NP .
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òÉÓ. 1Á òÉÓ. 1Â÷ÏÚÍÏÖÎÙ Ä×Á ÓÌÕÞÁÑ ÒÁÓ�ÏÌÏÖÅÎÉÑ ÔÏÞÅË M É N (ÓÍ. ÒÉÓ. 1Á,Â).÷ �ÒÉ×ÏÄÉÍÙÈ ÄÏËÁÚÁÔÅÌØÓÔ×ÁÈ ÍÙ ÏÇÒÁÎÉÞÉÍÓÑ ÓÌÕÞÁÅÍ, ËÏÇÄÁ ÏÂÅÔÏÞËÉ ÎÁÈÏÄÑÔÓÑ ×ÎÕÔÒÉ ÏËÒÕÖÎÏÓÔÉ (ÒÉÓ. 1Á).äÏËÁÚÁÔÅÌØÓÔ×Ï.ðÅÒ×ÙÊ Ó�ÏÓÏÂ. ïÔÄÁ×ÁÑ ÄÏÌÖÎÏÅ Á×ÔÏÒÕ ÓÔÁÔØÉ (Leon Banko� ), ÎÁ-ÞÎÅÍ ÓÏ Ó�ÏÓÏÂÁ, �ÒÅÄÌÏÖÅÎÎÏÇÏ ÉÍ × 1955 ÇÏÄÕ × ÖÕÒÎÁÌÅ SSM (S
hoolS
ien
e and Mathemati
s).
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ðÒÏ×ÅÄÅÍ ÞÅÒÅÚ ÔÏÞËÕ E �ÒÑÍÕÀ EK, �ÁÒÁÌÌÅÌØÎÕÀ AB (ÓÍ. ÒÉÓ. 2).äÏËÁÖÅÍ, ÞÔÏ ÔÒÅÕÇÏÌØÎÉËÉ PEN É PKM ÒÁ×ÎÙ. äÅÊÓÔ×ÉÔÅÌØÎÏ,EP = KP É ∠MPK = ∠PKE = ∠PEK = ∠NPE. ëÒÏÍÅ ÔÏ-ÇÏ, �ÏÓËÏÌØËÕ ÞÅÔÙÒÅÈÕÇÏÌØÎÉË CKEF | ×�ÉÓÁÎÎÙÊ, ÔÏ ∠FEK ++∠FCK = 180◦, ÔÏ ÅÓÔØ, ∠MPK+∠MCK = 180◦, ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏÞÅÔÙÒÅÈÕÇÏÌØÎÉË PKCM ÔÁËÖÅ ×�ÉÓÁÎ × ÏËÒÕÖÎÏÓÔØ. óÌÅÄÏ×ÁÔÅÌØÎÏ,
∠PKM = ∠PCM . îÏ ∠PCM = ∠DCF = ∠DEF = ∠NEP , ÔÏ ÅÓÔØ,
∠PKM = ∠PEN É ÔÒÅÕÇÏÌØÎÉËÉ PKM É PEN ÒÁ×ÎÙ (�Ï ÓÔÏÒÏÎÅÉ Ä×ÕÍ �ÒÉÌÅÖÁÝÉÍ ÕÇÌÁÍ). éÚ ÒÁ×ÅÎÓÔ×Á ÔÒÅÕÇÏÌØÎÉËÏ× �ÏÌÕÞÁÅÍÒÁ×ÅÎÓÔ×Ï ÏÔÒÅÚËÏ× MP É NP .ïÂÒÁÔÉÍÓÑ ÔÅ�ÅÒØ Ë ÄÏËÁÚÁÔÅÌØÓÔ×ÁÍ, Ï�ÕÂÌÉËÏ×ÁÎÎÙÍ × 1815 ÇÏÄÕ ×ÖÕÒÎÁÌÅ Gentleman's Diary. á×ÔÏÒ ×ÔÏÒÏÇÏ | W.G. Horner (ÎÁÍ ÏÎ ÚÎÁËÏÍÓÏ ÛËÏÌÙ ËÁË Á×ÔÏÒ ÓÈÅÍÙ çÏÒÎÅÒÁ), Á×ÔÏÒ ÔÒÅÔØÅÇÏ | Ri
hard Taylor.÷ÔÏÒÏÊ Ó�ÏÓÏÂ. ðÕÓÔØ O | �ÅÎÔÒ ÏËÒÕÖÎÏÓÔÉ, OP , OK É OL |ÓÅÒÅÄÉÎÎÙÅ �ÅÒ�ÅÎÄÉËÕÌÑÒÙ Ë ÈÏÒÄÁÍ AB, CF É ED (ÓÍ. ÒÉÓ. 3). éÚ�ÏÄÏÂÉÑ ÔÒÅÕÇÏÌØÎÉËÏ× CPF É EPD ÍÏÖÎÏ ×Ù×ÅÓÔÉ, ÞÔÏ ∠PKC =
∠PLE. úÁÍÅÔÉÍ, ÞÔÏ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËÉOPNL É OPMK | ×�ÉÓÁÎÎÙÅ(ÓÕÍÍÁ �ÒÏÔÉ×Ï�ÏÌÏÖÎÙÈ ÕÇÌÏ× ÒÁ×ÎÁ 180◦), ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ∠PKM =
∠POM É ∠PLN = ∠PON , ÏÔËÕÄÁ ∠POM = ∠PON . ðÏÓËÏÌØËÕ OP |×ÙÓÏÔÁ É ÂÉÓÓÅËÔÒÉÓÁ ÔÒÅÕÇÏÌØÎÉËÁ MON , ÔÏ ÜÔÏÔ ÔÒÅÕÇÏÌØÎÉË |ÒÁ×ÎÏÂÅÄÒÅÎÎÙÊ É MP = NP .
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òÉÓ. 3�ÒÅÔÉÊ Ó�ÏÓÏÂ. ðÒÏ×ÅÄÅÍ Ï�ÉÓÁÎÎÕÀ ÏËÒÕÖÎÏÓÔØ ÔÒÅÕÇÏÌØÎÉËÁCMP . K | ÔÏÞËÁ ÅÅ �ÅÒÅÓÅÞÅÎÉÑ Ó ÉÓÈÏÄÎÏÊ ÏËÒÕÖÎÏÓÔØÀ (ÓÍ.ÒÉÓ. 4). �ÏÇÄÁ ∠CPM = ∠CKM . ðÕÓÔØ R É L | ×ÔÏÒÙÅ ÔÏÞËÉ| 133 |



�ÅÒÅÓÅÞÅÎÉÑ �ÒÑÍÙÈ KM É KP Ó ÉÓÈÏÄÎÏÊ ÏËÒÕÖÎÏÓÔØÀ. ðÏÓËÏÌØËÕ
∠CKR = ∠CDR, ÔÏ ∠CPM = ∠CDR, ÔÏ ÅÓÔØ �ÒÑÍÙÅ AB É RD�ÁÒÁÌÌÅÌØÎÙ. ëÒÏÍÅ ÔÏÇÏ, ∠FCD = ∠MCP = ∠MKP = ∠RKL,ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÄÕÇÉ FD É RL ÒÁ×ÎÙ, ÔÏ ÅÓÔØ, ÒÁ×ÎÙ ÄÕÇÉ LD ÉRF , ÏÔËÕÄÁ ÓÌÅÄÕÅÔ, ÞÔÏ �ÒÑÍÙÅ RD É FL �ÁÒÁÌÌÅÌØÎÙ. ðÏÓËÏÌØËÕP | ÓÅÒÅÄÉÎÁ AB, ÔÏ PF = PL. ëÒÏÍÅ ÔÏÇÏ, ∠KFE = ∠KLEÉ ∠KPF = ∠EPL, �ÏÜÔÏÍÕ ÔÒÅÕÇÏÌØÎÉËÉ KPF É EPL ÒÁ×ÎÙ (�ÏÓÔÏÒÏÎÅ É Ä×ÕÍ ÕÇÌÁÍ). óÌÅÄÏ×ÁÔÅÌØÎÏ, KP = EP . éÚ �ÁÒÁÌÌÅÌØÎÏÓÔÉAB, FL É RD �ÏÌÕÞÉÍ, ÞÔÏ ∠KPM = ∠KLF = ∠EFL = ∠EPN É
∠FED = ∠RKL. �ÏÇÄÁ ÔÒÅÕÇÏÌØÎÉËÉKPM É EPN ÒÁ×ÎÙ (�Ï ÓÔÏÒÏÎÅÉ Ä×ÕÍ ÕÇÌÁÍ). �ÏÇÄÁ MP = NP .ïÔÍÅÔÉÍ, ÞÔÏ ÔÏÞËÁ K ÓÏ×�ÁÄÁÅÔ Ó ÔÏÞËÏÊ K ÉÚ �ÅÒ×ÏÇÏ Ó�ÏÓÏÂÁÄÏËÁÚÁÔÅÌØÓÔ×Á.
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LòÉÓ. 4åÝÅ ÏÄÉÎ �ÓÔÁÒÙÊ� Ó�ÏÓÏÂ ÄÏËÁÚÁÔÅÌØÓÔ×Á ÂÙÌ Ï�ÕÂÌÉËÏ×ÁÎ × 1819 ÇÏ-ÄÕ × ËÎÉÇÅ Geometri
al Problems, Á×ÔÏÒ Miles Bland. ïÎ ÖÅ (Ó ÔÏÞÎÏÓÔØÀ ÄÏÏÂÏÚÎÁÞÅÎÉÊ) ÂÙÌ ÎÁ�ÅÞÁÔÁÎ × 1944 ÇÏÄÕ × Ameri
an Mathemati
al MonthlyW.E. Buker 'ÏÍ, ÏÎ ÖÅ �ÒÅÄÌÁÇÁÅÔÓÑ × ËÎÉÇÅ ç. ëÏËÓÅÔÅÒÁ, C. çÒÅÊÔ�ÅÒÁ�îÏ×ÙÅ ×ÓÔÒÅÞÉ Ó ÇÅÏÍÅÔÒÉÅÊ�.þÅÔ×ÅÒÔÙÊ Ó�ÏÓÏÂ. ðÒÏ×ÅÄÅÍ ÞÅÒÅÚ ÔÏÞËÕ N �ÒÑÍÕÀ KL �ÁÒÁÌ-ÌÅÌØÎÏ CF (ÓÍ. ÒÉÓ. 5). �ÏÇÄÁ ∠LKF = ∠CFE = ∠CDE. éÚ �ÏÄÏÂÉÑÔÒÅÕÇÏÌØÎÉËÏ× KNE É DNL �ÏÌÕÞÉÍ, ÞÔÏ KNDN = ENLN , ÔÏ ÅÓÔØ, KN ·LN = EN ·DN . ðÏÓËÏÌØËÕEN ·DN = AN ·BN = (AP+NP )(BP−NP ),ÔÏKN ·LN = AP 2−NP 2. éÚ �ÏÄÏÂÉÑ ÔÒÅÕÇÏÌØÎÉËÏ× PMF É PNK É �Ï-| 134 |



ÄÏÂÉÑ ÔÒÅÕÇÏÌØÎÉËÏ× PCM É PLN �ÏÌÕÞÉÍ: KNNP = FMMP É LNNP = CMMP .ðÅÒÅÍÎÏÖÉÍ ÌÅ×ÙÅ É �ÒÁ×ÙÅ ÞÁÓÔÉ �ÏÌÕÞÅÎÎÙÈ ÒÁ×ÅÎÓÔ×: KN · LNNP 2 == FM · CMMP 2 . ðÏÓËÏÌØËÕ FM · CM = AM · BM = (AP −MP )(BP ++MP ) = AP 2 −MP 2, ÔÏ AP 2 − PN2NP 2 = AP 2 −MP 2MP 2 , ÏÔËÕÄÁ MP == NP .
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D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′D′òÉÓ. 5 òÉÓ. 6÷ 1944 ÇÏÄÕ × ÖÕÒÎÁÌÅ Ameri
an Mathemati
al Monthly ÂÙÌ Ï�ÕÂÌÉËÏ×ÁÎÅÝÅ ÏÄÉÎ Ó�ÏÓÏÂ ÄÏËÁÚÁÔÅÌØÓÔ×Á (Á×ÔÏÒ | Joseph Rosenbaum).ðÑÔÙÊ Ó�ÏÓÏÂ. ïÔÒÁÚÉÍ ÔÏÞËÉ E É D ÏÔÎÏÓÉÔÅÌØÎÏ ÄÉÁÍÅÔÒÁ, �ÒÏ-ÈÏÄÑÝÅÇÏ ÞÅÒÅÚ ÔÏÞËÕ P (ÓÍ. ÒÉÓ. 6). ðÕÓÔØ �ÒÉ ÜÔÏÍ ÏÔÒÁÖÅÎÉÉ ÏÎÉ�ÅÒÅÊÄÕÔ × ÔÏÞËÉ E′ É D′. äÏËÁÖÅÍ, ÞÔÏ ÏÂÒÁÚ ÔÏÞËÉ N �ÒÉ ÒÁÓÓÍÁ-ÔÒÉ×ÁÅÍÏÍ ÏÔÒÁÖÅÎÉÉ ÓÏ×�ÁÄÅÔ Ó ÔÏÞËÏÊ M .úÁÍÅÔÉÍ, ÞÔÏ ∠CPB = ∠APD, ËÁË ×ÅÒÔÉËÁÌØÎÙÅ. ëÒÏÍÅ ÔÏÇÏ, × ÓÉ-ÌÕ ÓÉÍÍÅÔÒÉÉ ∠APD = ∠BPD′ É^ BD′ =^ AD. ðÏÓËÏÌØËÕ ∠CFD′ == 12(^ CB+ ^ BD′
) É ∠CPB = 12(^ CB+ ^ AD), ÔÏ ∠CFD′ == ∠CPB = ∠BPD′. �ÁËÉÍ ÏÂÒÁÚÏÍ, ÞÅÔÙÒÅÈÕÇÏÌØÎÉË FMPD′ |×�ÉÓÁÎÎÙÊ. óÌÅÄÏ×ÁÔÅÌØÎÏ, ∠CFE = ∠MFP = ∠MD′P , ËÒÏÍÅ ÔÏÇÏ

∠CFE = ∠CDE. �ÁËÉÍ ÏÂÒÁÚÏÍ, ∠MD′P = ∠CDE, ÓÌÅÄÏ×ÁÔÅÌØÎÏ,�ÒÉ ÒÁÓÓÍÁÔÒÉ×ÁÅÍÏÊ ÓÉÍÍÅÔÒÉÉ ÔÏÞËÁ N �ÅÒÅÈÏÄÉÔ × ÔÏÞËÕ M , ÔÏÅÓÔØ, MP = NP . | 135 |



÷ ÚÁËÌÀÞÅÎÉÅ �ÒÉ×ÅÄÅÍ ÉÚÑÝÎÙÊ Ó�ÏÓÏÂ ÄÏËÁÚÁÔÅÌØÓÔ×Á, ÉÓ�ÏÌØÚÕ-ÀÝÉÊ ÒÁÄÉËÁÌØÎÙÅ ÏÓÉ. åÇÏ �ÒÅÄÌÏÖÉÌ Mannis Charosh × 1941 ÇÏÄÕ ×ÖÕÒÎÁÌÅ SSM.ûÅÓÔÏÊ Ó�ÏÓÏÂ. ðÕÓÔØM ′ | ÔÏÞËÁ, ÓÉÍÍÅÔÒÉÞÎÁÑ N ÏÔÎÏÓÉÔÅÌØÎÏP , ÔÏ ÅÓÔØ, M ′P = NP . äÏËÁÖÅÍ, ÞÔÏ M ′ ÓÏ×�ÁÄÁÅÔ Ó M . äÌÑ ÜÔÏÇÏÏÔÍÅÔÉÍ ÔÏÞËÉ K É L ÔÁË, ÞÔÏ KP = DP É EP = LP (ÓÍ. ÒÉÓ. 7).�ÏÇÄÁ △KPL = △DPE, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, KL �ÅÒÅÓÅËÁÅÔ AB × ÔÏÞËÅM ′. ëÒÏÍÅ ÔÏÇÏ, ∠PKL = ∠PDE = ∠PFC, �ÏÜÔÏÍÕ ÞÅÔÙÒÅÈÕÇÏÌØÎÉËKCLF ×�ÉÓÁÎ × ÏËÒÕÖÎÏÓÔØ. �ÏÞËÉ A, D, B É E �ÒÉÎÁÄÌÅÖÁÔ ÉÓÈÏÄÎÏÊÏËÒÕÖÎÏÓÔÉ, ÓÌÅÄÏ×ÁÔÅÌØÎÏ, ÉÈ ÏÂÒÁÚÙ B, K, A É L �ÒÉ ÓÉÍÍÅÔÒÉÉÏÔÎÏÓÉÔÅÌØÎÏ ÔÏÞËÉ P ÔÁËÖÅ �ÒÉÎÁÄÌÅÖÁÔ ÎÅËÏÔÏÒÏÊ ÏËÒÕÖÎÏÓÔÉ. òÁ-ÄÉËÁÌØÎÙÅ ÏÓÉ CF , AB É KL ÜÔÉÈ ÏËÒÕÖÎÏÓÔÅÊ �ÅÒÅÓÅËÁÀÔÓÑ × ÏÄÎÏÊÔÏÞËÅ. ÷Ó�ÏÍÎÉ×, ÞÔÏ M ′ | ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ KL É AB, Á M |ÔÏÞËÁ �ÅÒÅÓÅÞÅÎÉÑ CF É AB, �ÏÌÕÞÉÍ, ÞÔÏM ÉM ′ ÓÏ×�ÁÄÁÀÔ, ÔÏ ÅÓÔØ,MP = NP .
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′)M(M ′) NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK

LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL

òÉÓ. 7ñ �ÏÌÁÇÁÀ, ÞÔÏ ÉÚÕÞÅÎÉÅ ÎÅÓËÏÌØËÉÈ Ó�ÏÓÏÂÏ× ÄÏËÁÚÁÔÅÌØÓÔ×Á ÏÄ-ÎÏÇÏ ÇÅÏÍÅÔÒÉÞÅÓËÏÇÏ ÆÁËÔÁ �ÏÚ×ÏÌÑÅÔ ÄÅÔÑÍ (ÄÁ É ÕÞÉÔÅÌÑÍ) ÇÌÕÂÖÅ�ÏÎÑÔØ �ÒÅÄÌÁÇÁÅÍÕÀ ËÏÎÓÔÒÕË�ÉÀ. á ÜÔÏ, × Ó×ÏÀ ÏÞÅÒÅÄØ, ÄÁÅÔ ×ÏÚ-ÍÏÖÎÏÓÔØ �ÏÔËÒÙ×ÁÔØ� ËÁËÉÅ-ÔÏ ÚÁÄÁÞÉ, Ó×ÑÚÁÎÎÙÅ Ó ÜÔÏÊ, ×ÏÚÍÏÖÎÏ,�ÒÉÄÕÍÙ×ÁÔØ ÅÝÅ Ó�ÏÓÏÂÙ ÄÏËÁÚÁÔÅÌØÓÔ×Á.| 136 |


