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�� s¡n¢�£\¤{¥H¡j¦s§�¨P¡�©gª`¢Tªw«s§�§*¬o¤`­ ¡j¦�¨�ª` s§	¬\®!­?¨s¯`°�±`²P¤b¢P³g¬Pª`©|´zªo¨�µy¦�ª�¶\«s§�¨P¡j£s§�¨P¡�§P¢\¡j§�©gª
 �ª`©|¦P¤o¤o·` �ª`©|¯o´zª`¦P¡�¦�ª= �ª`·o¤z¨�ªo¨�ª
§�­y¸Tª=¦�ª=¶\«s¡j¦s§s¹s§�¨P¡Hº�´o®T©g­ ¤{¥
¦P¤z³j¨
¢Tª
²s s¡j¤z³j­G§�³g£s¯z¨�¤z¨P»
¦P¤{¼�¡j¦s§s¡b¨P¤�³g§W¬\®!­-½g¡j¤`­ ¡b¨s s§s¯z¨�ªs¾

¿q«s¡j¦s§s¬\®!¨*³g¡
³g s¡gÀ�ª�³�²s s¡n¢�§s©|´o§s¬Pªo¨P¡j£P³j¨s´zªo¨�ª�¦�ª�½g¡j¤`­ ¡b¨s s§s¯z¨�ª
«s s¡j©�Á�¤{ �­G¶o£s§s s¤{´o¬Pª{»
¨�ªW¦�ª�©gª`¢Tªw«s§�¨P¡o¾�Ây¯�­ ¤{¥H¡=¢TªW½g¤	©gª`§s¦�¨s s§s½w¶\´zª�§s£s§:¢Tª�½g¤�¤z¨s·o£s®!³g¦P¡o¾GÃq²s§�¨s®!¨*²P¤{¬Pª`©|´zªs¸
«s¡=³j¨s s¤o½g¤z¨P¤=§�²s®T£s¦P¤�¢\¤{¬Pª`©gªo¨P¡j£P³j¨s´o¤�¦�ª�¢Tª`¢\¡j¦P¤�¨s´o®T P¢\¡j¦s§s¡�¦P¡�¡�²P¤b¢s°z¤b¢�¯`À=¤
©gª
´z³g§s«s¬\§
¶\«s¡j¦s§s¹s§�¾LÄq¤o·` s¡�·`§-·`§s£\¤�¢\¤{¬Pª`©gªo¨P¡j£P³j¨s´o¤z¨\¤�¢Tª*³g¡W²s s¡n¢s°z¤{¥�¢Tª	¤z¨�±`²P¤`ÅÆ£\¡j¬Pª�µ�Á�¤{ �­G¶o£s§P»
 s¤{´o¬Pª�§�¢Tª	³g¡�ª`¬\¹P¡j¦�¨s§s �ª�¦�ªW²P¤`ÅÆ²s s§s´o£\¡j¬Pªo¨P¡j£s¦�ªo¨�ª
«�ªo³j¨�¤z¨* s¡j¼�¡j¦s§s¡b¨P¤�¾�Ç�¡�·`§s´zª�¡n¢�¦�ª
½g¤o£s¯z­Lª�«�ªo³j¨�¤z¨�¶\«s¡j¦s§s¹s§�¨P¡�ÈÉªW§:¨P¡n°P¦s§�¨P¡� s¤b¢�§�¨P¡j£s§TÊ�¢Tª�¤z³j¨�ª`´zªo¨	³=´o²P¡j«�ªo¨s£\¡j¦s§s¡b¨P¤�¸T«s¡
­Lªo¨P¡b­Lªo¨s§s¬Pªo¨�ª�¡�³jªo­ ¤=©gª=±`·o¤o½g¤{§s©|·` �ª`¦s§�µj¾

ËÌ¨P¤{´zª�¤z¨P¦P¤{¼�¡j¦s§s¡�­G¦P¤o½g¤W²P¤o£\¡j©|¡j¦�¤{²s§�¨�·z¡j¼�¡
¶\«�ªo³j¨s§s¡b¨P¤�¦�ªW·o®T£s½{ª` �³g¬\§�¶\«s§�¨P¡j£s§�´
­ ¡|¥�¢�¶\¦�ª` s¤b¢�¦s§s¯�³g¡b­G§s¦�ª` WÍtÎ�ÏoÐgÑ�ÒoÏ�ÓyÏ{Ô
ÕnÓyÏ{Ô�ÑPÖ�Ï�×oÏ
ÐnØsÙ ÚPÛ�ÕbÒ{ÑWÜoÕgÝ�Ï{¸\²s s¤{´o¡n¢\¡j¦
¤z¨�Þbßs¾ àoá
º�â`ás¾ àoá=â`àoàoà`½\¾\´�Äq¤`­Lª�¦�ª�¶\«s¡j¦s§�¨P¡
±zãä¤o£s§s¤
å�æq s§�µy¬\ �ª`çWËyª` s¦�ªs¾

è�¡n¢�§s¹�ª�¬o¤{¦s³j¨�ªo¨�ª`¹s§s§�¸M¬o¤{§�¨P¤	¦�ª`²s �ª`´o§P°s­ ¡�²P¤*´o s¡b­ ¡W¦�ª	¢�§�³g¬z¶P³g§s§�¨P¡W³�¬o¤o£\¡j½w§�¨P¡�¤z¨
éLêqë §�è�¶P­G®T¦s§s¯�¸s³jª=³g¡j s§s¤o©|¡j¦�²P¤{´o¤b¢�©gª� �ª`©g­G§�³g®T£�¾

é ²P¤{ s¡n¢	­Lªo¨P¡b­Lªo¨s§s¹s§�¤z¨ éLêqë «s¡b³j¨�ªo¨�ª�¶\²P¤z¨s s¡{·zª�¦�ª�¢�¶P­G§�¨P¡�±{¢\¤{¬Pª`¥H¡b¨P¡�µj¸z±`¦�ªo­ ¡j s¡g»
¨P¡�µj¸\±`¤{²s s¡n¢\¡j£\¡b¨P¡�µL§�¢� s¶\½w§�²P¤b¢\¤o·`¦s§=¢\¡b­ ¤z¨s§s´o§s �ªo¨
½g¤o£s¯z­Lª�«�ªo³j¨�¤z¨�¶\«s¡j¦s§s¹s§�¨P¡o¾ é ¤o½w£\¡n¢
¦�ª
¬\ �ª`çs¦s§s¯�¤o·` �ª`©|¤{´zªo¨P¡j£\¡j¦
¡jÁ�¡j¬P¨�¸T¬o¤{ç�¨P¤=²s s¡b³g£\¡n¢�´zªo­ ¡
«s s¡j©�¢Tª`¢\¡j¦�ª
©gª`¢Tªw«�ªs¸s¦P¡�´o§s¦�ª`½w§
³j¨s s¤o½g¤z¨P¤t¢\¤{¬Pª`©gªo¨P¡j£P³j¨s´o¤y¡y¦�ª`çPÅÆ²P¤b¢s°z¤b¢�¯`À=¤�Èì²P¤o£\¡j©|¦P¤\Ê|¾`í�©|¤o·{À=¤�¸{³j¨s s¤o½g¤z¨P¤t¢\¤{¬Pª`©gªo¨P¡j£P³j¨s´o¤
¦P¡
·`§s´zª�¢Tª�¡�³jªo­ ¤o¹P¡j£�´
¦�ª`¼
ªo¨�ª� �ª`·o¤z¨�ª�´=¬\£�ªo³`¾

¿q«s¡j¦s§s¬\®!¨�­ ¤{¥H¡y¢Tª
·o®�¢\¡�²P¤b¢T¨s§s¬\¦�ªo¨�¬\®!­:ª`¬P¨s§s´o¦�ªq¢\¡jçs¦P¤z³j¨�¸oª`¬o¤�¢�¶P­Lªo¨�ª
±{¢\¤{¬Pª`¥H¡b¨P¡�µ
©gªo­ ¡j¦s§�­A¦�ª`²s s§�­ ¡j �³
§s©| �ª`©|§�¬Pªo¨P¤�±`´o®T©g­ ¤{¥
¦P¤=£s§	¡wî�µj¸T±o�� s§	¬Pª`¬\´o§�¶P³g£\¤{´o§s¯=¡�´o®T©g­ ¤{¥�»
¦P¤\î�µj¸o±oËu¯o s¦P¤H£s§
¡o¸`«s¡wî�µj¸o±o��¤z¨s´o®T P¢\¡b¨P¡~§s£s§
¤{²s s¤{´o¡j s½{ª`ç�¨P¡�µj¸w±oí�©g³g£\¡n¢�´zª`ç�¨P¡~§s©g­ ¡j¦P¡j¦s§s¡b¨P¤
¦�ª-¾ ¾ ¾ïµj¸�± é ®!³j¨�ª`´o¡b¨P¡=°P§s²P¤z¨P¡j©gª�µ�§C¢� s¶\½w§�¾�í�¦�¨P¡j s¡b³g¦P¤�¡o¸G«s¡�±{Äq¤{¬Pª`¥H¡b¨P¡�µ�´*¬\§�¨�ª`ç�³g¬\§�¨P¡
¶\«s¡{·`¦s§s¹s§�³g¡�²s s¡j´o¡|¥�¢Tª
²s s§s·o£s§s©|§�¨P¡j£s¦P¤�¬Pªo¨P¤�±oðu§P°s¨P¡�£s§�¢\¤{¬Pª`©gª`£s§�µt§s£s§�± ë ¡�·o£�ª`½g¤{´o¤`»
£s§�¨P¡�£s§�¢Tª�¢\¤{¬Pª`¥H¡b¨P¡�µj¾

ñzò Þ



��¤b¢s°z¤b¢�¯`À�ªo¨�ª�Á�¤{ �­G¶o£s§s s¤{´o¬Pª�³g®T©n¢Tª`´zª�¶P³g£\¤{´o§s¯�©gª� �ª`´o¡j¦W³j¨�ª` s¨�¦�ª�´z³g§s«s¬\§�¶\«s¡j¦s§s¹s§�¸
¬o¤o¡b¨P¤�¡
¤z³g¦P¤{´o¡j¦�²s s§s¦s¹s§s²�´=¤o·` �ª`©|¤{´zª`¦s§s¡b¨P¤
¦�ª éLêqë?ó

“Chances equal for all”.è~ª`©|¦P¤o¤o·` �ª`©|¦s§�§P¢\¡j§-²s s¡n¢�£\¤{¥
§P°sª�ªo­ ¡j s§s¬Pª`¦s³g¬\§�¨P¡�¬o¤o£\¡j½w§:´*¨s®T �³g¡j¦P¡b¨P¤�¦�ª	§s¦�¨P¡j s¡b³|»
¦s§1Á�¤{ �­G¶o£s§s s¤{´o¬\§A¦�ª:©gª`¢Tªw«s§�©gª:²s s§s£\¤{¥H¡j¦s§s¯z¨�ª�¦�ª:½g¡j¤`­ ¡b¨s s§s«s¦s§�©|¦�ª`¦s§s¯:´-¬o¤{¦s¬\ s¡b¨P»
¦s§�¥
§�¨P¡jç�³g¬\§�³g§�¨s¶\ª`¹s§s§�¾MÃH³g´o¡j¦�±oªo¨s �ª`¬P¨s§s´o¦P¤z³j¨�µu²P¤b¢\¤o·`¦s§	Á�¤{ �­G¶o£s§s s¤{´o¬\§�³g²P¤`­Lª`½{ªo¨	©gª
²P¤`Åô¨s �ª`çs¦P¤
¶P³g´o¤o¯o´zª`¦P¡y¦�ª�³g®T¤z¨s´o¡b¨P¦s§s¯�¶\«s¡{·z¡j¦�­Lªo¨P¡j s§�ª`£�¾z��¤�¨P¤o©|§
¦�ªw«s§s¦
½g¡j¤`­ ¡b¨s s§s«s¦s§�¨P¡
©|¦�ª`¦s§s¯�³g¡�´o®T©|²s s§s¡b­Lªo¨W¦P¡�³jªo­ ¤
¬Pªo¨P¤
±o³g¬z¶\«s¦�ª�µ�¨P¡j¤{ s§s¯�¸sª=¬Pªo¨P¤=Á�ª`¬P¨s§�³
 s¡bª`£s¦P¤�²s s§s£\¤`»
¥H¡j¦s§s¡o¾sõ~¨P¤�¦s¯o¬o¤o£s¬o¤�³j¨�ª`¦s¢Tª` s¨P¦s§�©gª`¢Tªw«s§�¸P²s s¡n¢P³j¨�ª`´o¡j¦s§�´�±`²P¤`ÅÆ²s s§s´o£\¡j¬Pªo¨P¡j£\¡j¦
´o§P¢~µ ó

öT÷ ê  z°z¡j¤o£\¤o©|§�¦�ªo­ ¡j s§s£s§W²�ª` s«s¡
¤z¨�¬\ s®T½w®T£	³g®�¢-Èì«s§s¦s§s¯\Ê|¸s²P¤{¬Pª`©gª`¦�¦�ª
ø
§s½\¾�Þo¾���¤`­ ¤o½b»
¦P¡b¨P¡H§�­-¢Tª�´o®T©g³j¨�ª`¦P¤{´o¯z¨=Á�¤{ �­Lªo¨�ª�¦�ª�¹P¡j£s§s¯�³g®�¢M¾

ùuú!Ù Ô
ÒoÏ{Ú�Õ ó �� s§s²P¤`­G¦P¡b¨P¡W³g§�¸�«s¡�¤{¬\ s®T¥
¦P¤z³j¨-³g¡W¤{²s s¡n¢\¡j£s¯�¤z¨�¨s s§A¨P¤w«s¬\§�¸G¬o¤{§�¨P¤�¦P¡
£\¡|¥�ªo¨�¦�ª=¡n¢�¦�ª�²s �ª`´zªs¾

ûY÷ Äq§s©gª`çs¦P¡j �³g¡y¤{²s§�¨s´zªu¢TªH³g®T©n¢Tª`¢\¡u£\¤o½g¤�¾wÂy¤{ç�´o©|¡b­Lª� �ª`´o¦P¤z³j¨s �ª`¦P¡j¦
¨s s§s®T½w®T£s¦s§s¬�§�¤z¨P»
 s¯o©|´zªq¤z¨�®T½w£s§�¨P¡�­G¶�¡n¢�¦�ª`¬\´o§� �ª`´o¦P¤z³j¨s �ª`¦s¦s§�¨s s§s®T½w®T£s¦s§s¹s§�¸o¬Pª`¬P¨P¤q¡t²P¤{¬Pª`©gª`¦P¤�¦�ª
ø
§s½\¾oâP¾

ªzÊyü�¤{¥H¡H£s§W¤{¬o¤o£\¤�¤z³j¨�ª`¦�ª`£s§s¯�¼�¡b³j¨P¤o®T½w®T£s¦s§s¬
¢Tª
³g¡�¤{²s§s¼�¡�¤{¬\ s®T¥
¦P¤z³j¨Tî
·\Êyè~ª`©|½w£\¡n¢Tª`ç�¨P¡q³g®�À
§s¯
´o®T²s s¤z³`¸sª`¬o¤=¨s s§s®T½w®T£s¦s§s¹s§�¨P¡
¦P¡�³jª�¡n¢�¦�ª`¬\´o§�¾
ý�÷ Çqª`¹s§s¤{¦�ª`£\¡j¦�²�ª` s¬�§�­Lª=Á�¤{ �­Lª=¦�ª�«s¡b¨s§s s§s®T½w®T£s¦s§s¬!¾TÂy s¯o·`´zª�¢Tª=³g¡
§s¦s³j¨�ª`£s§s �ªo¨�«s¡g»

¨s§s s§�³j¨�ª`¹s§s¤{¦�ª` s¦s§: �ª`¢�§s¤z³j¨�ª`¦s¹s§s§�ÈÉ¨s �ª`¦s³j­G§�¨P¡j s§:§s£s§�¬\£\¡b¨s¬\§TÊ
²P¤�½w �ª`¦s§s¹s§�¨P¡�©gª	¤z³g®�»
À=¡b³j¨s´o¯o´zª`¦P¡�¦�ªq �ª`¢�§s¤{´o s®T©|¬Pªq³u s¡jçs¦s¢�¥
®T s§�¨P¡o¸{¬o¤{§�¨P¤�¤w°P �ª`¦s¯o´zªo¨�²�ª` s¬Pª�ÈÉ³j¨s s¤{§�¨P¡j£P³j¨s´o¤z¨P¤
´o®!¨s s¡�´q²�ª` s¬Pªt¡~©gª`·` �ª`¦P¡j¦P¤\Ê|¾jËy³g¡j¬\§�¨s �ª`¦s³j­G§�¨P¡j �²P¤{¬\ s§s´zªt¬\ s®T½�³L¢�§�ªo­ ¡b¨s®T �³g®T¤z¨s´o¡b¨P¦�ªo¨�ª
³j¨s �ª`¦�ª�Èì´o§s¥þø
§s½\¾ ñ Ê|¾

ªzÊqÇqªw«s¡j s¨�ª`ç�¨P¡�²P¤{¬Pª`©gª`¦�ªo¨�ª
ø
§s½\¾ ñ ´W¨P¡b¨s �ª`¢�¬\§�¨P¡�³g§�¾YÇqª`¦P¡b³g¡b¨P¡�¤o·{°P´zªo¨�ª=¦�ª�´z³g§s«s¬\§
¨s �ª`¦s³j­G§�¨P¡j s§�¾P��¤{¬\ s§s´zª�£s§�³g¡
²P¤
¨P¤o©|§�¦�ªw«s§s¦�¹P¡j£s§s¯=²�ª` s¬sî

·\ÊLÄq¤{¬Pª`¥H¡b¨P¡t§s£s§�¤{²s s¤{´o¡j s½{ª`ç�¨P¡o¸`«s¡H´z³g¡j¬\§�«s¡b¨s§s s§s®T½w®T£s¦s§s¬�­ ¤{¥H¡t¢Tª�·o®�¢\¡H²P¤{¬\ s§�¨
²P¤
¨P¤o©|§�¦�ªw«s§s¦�¾

ø
§s½\¾�Þ ø
§s½\¾Tâ ø
§s½\¾ ñ

å�¤o½{ªo¨P¤�¶\«s¡j¦s§s¬\®!¨�¨s s¯o·`´zª	¢Tª*§s©|´o®T s¼=§�§s©g³g£\¡n¢�´zª`¦P¡o¸ ¢Tª:²s s¤z³g£\¡n¢�§�§s©g­ ¡j¦P¡j¦s§s¡b¨P¤*¦�ª
½g¡j¤`­ ¡b¨s s§s«s¦s§H¤o·z¡j¬P¨s§�¸g¨P¤{ç�­ ¤{¥H¡ ¢Tªt·o®�¢\¡L²P¤b¢T¨s§s¬\¦�ªo¨�¤z¨P¦P¤{´o¤y³G²P¤b¢s°z¤b¢�¯`À�ª~Á�¤{ �­G¶o£s§s s¤{´o¬Pªs¾
�� s¡n¢�£�ª`½{ªo­ ¡�¡n¢�¦�ª=¨�ª`¬Pª`´zª�©gª`¢Tªw«�ª ó

ÿM÷ ËÌ®T½w®T£-³
´o s®�°
A
¡�´o²s§�³jª`¦�ªW¤{¬\ s®T¥
¦P¤z³j¨

K
¾ �� s¡j©=²s s¤{§s©|´o¤o£s¦�ªW¨P¤w«s¬Pª

M ∈ K
¡

²P¤z³j¨s s¤o¡j¦�ª
¢\¤{²s§s �ªo¨P¡j£s¦�ª�¬\®!­
K
¸P¬o¤o¯z¨P¤�²s s¡b³g§s«�ª� �ªo­ ¡j¦P¡b¨P¡H´
¨P¤w«s¬\§

B
§

C
¾

ªzÊtí�©g³g£\¡n¢�´zª`ç�¨P¡
ÈÉ³g®!³j¨�ª`´o¡b¨P¡H°P§s²P¤z¨P¡j©gªo¨�ª�©gªzÊt­G¦P¤{¥H¡b³j¨s´o¤z¨P¤�¤z¨W´z³g§s«s¬\§	¨P¤w«s¬\§�º�¹P¡j¦�¨P»
 s¤{´o¡H¦�ª=´o²s§�³jª`¦s§�¨P¡H´ 4ABC

¤{¬\ s®T¥
¦P¤z³j¨s§�¸\¬o¤o½{ªo¨P¤�¨P¤w«s¬Pª
M

¤{²s§�³g´zª
K
¾

·\Ê
í�©g³g£\¡n¢�´zª`ç�¨P¡�§:¦�ª`²s �ª`´o¡b¨P¡=§s©|´o¤b¢�§�©gªW§s©g­ ¡j¦P¡j¦s§s¡b¨P¤W¦�ª�²P¡j s§�­ ¡b¨s®T �ªW§:£s§s¹P¡b¨P¤W¦�ª
∆ABC

¾
ñzò â



�� s§�¨�ª`¬Pª
²P¤z³j¨�ª`´o¡j¦s§s¯
²s s¤o·o£\¡b­*¶\«s¡j¦s§s¬\®!¨�¦P¡H³g¡H«s¶\´z³j¨s´zªH¢�£s®T¥H¡j¦�¢Tª�±{¢\¤{¬Pª`¥H¡�µL¦P¡gÀ=¤
¦�ª�´z³g¯o¬Pª�¹P¡j¦�ªs¸sª
³g´o¤o·o¤b¢�¦P¤�¡j¬z³g²P¡j s§�­ ¡j¦�¨s§s �ª=³q¢\¤{²s§s �ªo¨P¡j£s¦s§�¨P¡q´= �ª`©|£s§s«s¦s§W¨P¤w«s¬\§�¾

å�¤o½{ªo¨P¤�¨P¤w«s¬Pª
M

¤{²s§�³g´zª� �ª`©|£s§s«s¦s§�¢�®T½w§�¤z¨
K
¸P s¡j©|¶o£�¨�ªo¨s§�¨P¡q³jª�¬o¤{ s¡j¦s¦P¤� �ª`©|£s§s«s¦s§�¸

¬o¤o¡b¨P¤u¢Tª`´zªy´o®T©g­ ¤{¥
¦P¤z³j¨H©gªtª`¬P¨s§s´o¦P¤t§
²P¤o£s©|¤z¨s´o¤{ s¦P¤u¶\«�ªo³j¨s§s¡L¦�ªt¹P¡j£s§s¯�¬\£�ªo³L´�§s©|´o¡|¥�¢Tª`¦P¡g»
¨P¤�¦�ª
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THE ART OF FORMULATING PROBLEMS IN THE CONTEXT OF

GEOMETRY

The paper deals with the experience of the authors in teaching geometry. Special

attention is payed to the formulation of the problems. Some generalizations based

on the work of the Geometry group at the International workshop on Mathematical

Problem Solving “Beautiful Mathematics for Sunny Kids”, held during August 19-28,

2000, at the International Home of Scientists, “F. Joliot-Curie”, Varna, are presented.

The problems proposed together with some comments would hopefully give a hint to

the teachers how to make their teaching even more attractive, and to the students –

how to rethink their attitude towards geometry.
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