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(b) Total correspondence heap
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W X2Y2ZK[>\ ] ø ^`_Ea a?_Ea _�_Ea ^`bdc a8bdc _�bdc ^`ef^ a?ef^ _�ef^ g Y2h ikjlkm n�o�p n�qKl oKlro o�q�s oKlrt p�u�n lrt�s�v lrsKl�l lro�v�n p�s�plrq�q�m lrq�m u�v�p u�n�n s�q�o w�v�w w�v�p w�p�v p�u�o�n p�o�q�v p�q�o�u n�tKllrq�q�m lrs�vKl lkw�u�s lro�o�t lkw�p�u lro�n�o lkp�u�s o�o�oKl p�tKlro p�s�v�o lrqKlrolkx p�nKlrs p�p�p�s lrtKlro w�n�t�o o�wElrs o�n�n�p nKlku�w o�u�q�o o�n�o�o lro�tKllkm v�p�w u�s�n w�t�n w�v�q s�q�t wElrv o�t�o�o o�pElkp p�u�w�w n�t�sp�q�q�m lrq�m lkp�t�q lkp�p�w t�u�t t�o�n t�n�t v�n�u w�n�p�u n�w�s�q o�t�u�n v�q�olrq�q�m p�t�w�w p�u�t�v p�o�w�w p�o�t�u p�p�p�v pElrqKl s�w�u�s w�u�q�n w�p�q�t lrv�q�ty ^ l lkx n�s�t�t n�o�n�v o�u�o�o s�t�w�v w�q�qKl n�v�w�s v�o�p�w u�o�uEl s�v�oKl p�u�o�olkm lrt�t�n lrv�n�p lrn�p�t lro�t�s lrn�s�v lkp�n�w t�v�s�o v�q�w�u s�v�v�p l�lrt�nw�q�q�m lrq�m p�sKlrn p�n�s�s lrt�n�p lrv�n�u lrtKl�l lrs�u�p lro�w�q�o l�lroKlrs t�u�o�o lrs�q�nlrq�q�m w�u�t�n w�w�w�q n�w�v�t n�o�p�u n�pElro o�t�pEl lrs�p�qKl lro�tKlrv lkp�nKlkp o�s�qKllkx l�lrq�q�w lrq�p�u�n v�u�v�v l�lrq�s�t tKlrs�n v�vKlrn p�q�w�u�s lrvKlkw�n lrs�v�w�q s�w�q�olkm o�t�o�n o�s�o�o p�vKlrs p�u�w�p p�v�t�v p�n�wEl lrt�u�q�n lrs�q�t�q lro�u�o�n p�o�w�nlkx lrq�m n�s�s�s n�o�u�o o�n�p�q o�p�s�t o�nKlrq p�t�n�s p�s�t�u�p p�p�w�s�n lrt�p�w�t p�v�o�slrq�q�m t�p�t�v v�t�n�q u�p�u�u s�s�t�n s�s�u�w sKlro�q o�pElro�w p�u�n�p�w p�o�t�s�u w�u�tKllkx p�qKlrs�w lrv�t�t�s lrsKlrs�v lkuElrq�s lkw�p�u�u lrn�s�q�n n�q�w�vKl o�w�sKlrv o�o�p�s�p lkp�q�tKllkm n�p�t o�t�u oKlrq o�q�w oKlrv p�u�p lrt�w�o lkw�t�u lro�u�o p�w�ulrq�q�m lrq�m u�n�n u�q�w w�u�p w�s�t w�s�w wEl�l p�s�n�s p�p�p�t lrt�w�w n�o�vlrq�q�m lrn�w�u lro�w�t l�lkw�p lrn�pEl lkp�o�s l�lrs�t oKlrq�p p�u�q�u p�n�s�q u�w�wlkx lrvKlrt lrs�s�p lrn�p�n w�p�q�t o�p�oKl oKlkw�v o�v�p�o o�o�uEl o�q�t�q v�s�plkm vKlku u�w�w w�v�u w�u�u s�q�w wElrn o�t�p�q o�p�q�p p�u�o�v n�v�tp�q�q�m lrq�m lkp�p�n l�lkw�s t�p�n t�q�n tKlrv vKlrs w�p�t�p n�n�n�p o�v�n�v uElrvlrq�q�m p�w�n�s p�o�t�s p�qKlkp p�p�qKl p�q�o�q lrt�q�o sKlku�p w�o�n�u n�u�t�q lro�n�vy ^ p lkx o�w�o�u o�p�n�u p�u�u�v s�n�q�o n�n�n�p n�p�t�v u�sKlku s�u�q�v sKlrn�u lrs�t�slkm lrt�u�u lrv�p�p lrnKlrn lro�t�q lrn�s�q lkp�o�w t�vKlro v�q�q�t s�v�o�t l�lku�tw�q�q�m lrq�m p�n�t�p p�o�o�s lrv�o�t lku�v�t lrv�w�q lrsKl�l lro�p�v�u l�l�lkpEl t�w�p�n lrn�w�vlrq�q�m n�t�s�n n�uElro o�v�v�u o�t�pEl o�v�q�p o�wElkp lkw�o�u�s lroKlrt�p l�lkwElrt p�s�t�nlkx v�p�s�v u�s�w�o s�w�p�s t�u�w�n u�v�o�w u�n�v�t lrv�t�p�u lrs�s�q�w lkw�p�v�w n�q�n�ulkm o�v�t�t o�w�v�t p�u�v�p p�u�o�u p�v�u�v p�n�p�v lrt�s�oKl lrs�qKlrt lro�s�s�o p�o�p�wlkx lrq�m n�n�v�n nKlku�u o�p�s�w oKlrvKl o�oKlku p�v�w�o p�s�s�u�n p�p�p�t�s lrv�t�u�n p�s�p�tlrq�q�m u�t�u�w u�w�v�s sKlrsKl s�q�n�w s�qKlkp w�n�u�n o�q�v�s�v p�s�o�p�w p�p�s�sKl n�o�t�nlkx lkwElrq�u lrnKlrq�w l�lrt�s�w lrn�s�w�n lkp�v�q�q lkpElro�u o�u�w�w�p o�p�u�t�p o�q�p�w�o u�w�n�tlkm u�q�w n�q�u lrt�t p�p�v p�n�n lrt�q lrt�nKl lkw�qKl lkpElrv w�vlrq�q�m lrq�m tKlro n�t�w p�q�q p�n�n p�oKl lrt�t p�s�t�n pEl�lrq lrs�u�o w�vlrq�q�m l�lrn�t s�q�o p�q�q nKlrt o�q�u p�v�u o�p�n�n p�w�uEl p�qKlku w�vlkx lrn�v�p u�w�u p�q�q p�pElrt lkp�q�u l�lrv�u o�v�o�t o�q�s�p p�n�q�v w�vlkm lrn�q�p vKlkw o�t�t n�w�s n�t�u o�v�p o�v�p�n p�t�s�u p�n�p�u l�lrvp�q�q�m lrq�m lrv�p�n t�t�o n�q�q n�u�p n�u�p o�tKl w�o�vKl n�p�o�q o�o�t�n l�lrvlrq�q�m p�p�n�t l�lrv�o n�q�q s�n�q wElkw n�u�n s�n�sKl wElkp�n n�q�p�q l�lkuzF{O| lkx p�v�t�n lrn�vKl n�q�q p�n�n�q lrnKlrs lro�u�n u�s�v�t sKlkw�o n�vKlrn l�lkulkm o�wElkp p�q�o�s lrq�q�q l�lro�v lkp�sKl t�w�o t�w�v�t u�n�n�p s�q�tKl p�t�ww�q�q�m lrq�m n�w�w�t p�n�t�n lrq�q�q l�lkw�s lkp�p�p t�s�n lro�n�n�o lrq�w�s�n v�w�s�o p�t�nlrq�q�m w�s�p�o p�t�n�t lrq�qKl lro�q�t l�lrs�q lrq�nKl lrs�q�v�t lkp�u�sKl lrq�q�p�n p�t�nlkx u�q�q�u o�w�t�p lrq�qKl oKlrqKl p�q�o�t lrt�o�u lrtKlrv�o lkw�o�p�n lkp�q�w�p p�t�nlkm u�q�p�o n�q�v�s lrt�t�t p�p�u�o p�w�o�q lrt�q�u lrt�p�q�n lrn�t�q�v lkpElrv�t w�v�tlkx lrq�m tKl�lku w�q�q�q p�q�qKl p�p�t�n p�wEl�l lrt�p�q p�s�tKl�l pEl�lrs�p lkuElrv�v w�v�tlrq�q�m l�lkp�pEl w�t�q�q p�q�qKl p�n�w�q p�oKlrs lrt�t�u oKlrt�o�s p�w�n�w�o p�q�q�s�s w�v�vlkx lro�u�p�t u�q�w�s p�q�qKl n�p�qKl o�q�v�q p�v�u�p o�v�o�w�o o�q�s�nKl p�n�q�t�w w�v�ulkm u�qKl nKlro pElrq p�o�p p�w�v p�q�p lrt�o�u lkw�q�s lkp�u�s s�olrq�q�m lrq�m t�q�s w�wEl o�p�t p�v�n oKlkp p�o�p p�v�p�w p�p�w�s lrt�p�s lrq�nlrq�q�m t�v�s s�w�s n�u�v o�u�p o�v�s p�u�v o�s�sKl p�t�t�v p�s�v�s o�p�nlkx t�v�s s�w�s n�u�v o�u�p o�v�s p�u�v n�n�q�t o�s�q�t o�p�w�q pElkp�nlkm lrn�q�q v�pEl n�q�p n�w�t wElro o�t�n o�v�w�p p�t�t�q p�w�o�s lkp�qp�q�q�m lrq�m lrvKl�l lrq�s�p n�p�t w�o�q w�v�u n�p�t w�wElkw n�o�s�w o�s�s�v lrn�ulrq�q�m p�q�t�o lrn�pEl w�n�t t�o�t v�u�p w�wEl u�p�s�o w�t�w�p w�o�o�u p�v�w^~} | lkx p�q�t�o lrn�pEl w�n�t p�s�v�o lrs�w�t w�wEl v�v�q�s u�p�qKl s�wElrs sKlrvlkm o�n�tKl p�q�o�t lrq�q�u l�lro�s lkp�s�w t�o�v t�w�nKl u�n�q�n s�p�t�q p�t�tw�q�q�m lrq�m n�w�o�u p�w�w�o l�lkp�u l�lrtKl lro�u�n lrq�o�p lro�w�u�o lrq�s�t�o v�t�p�o o�n�qlrq�q�m w�w�w�n o�n�w�u p�o�n�v lkuElro lrvKlrn lro�o�w lku�n�v�w lrn�oKlro lkp�w�u�n u�w�wlkx w�s�w�p o�s�o�p p�w�v�n lrv�s�o lrt�o�t lro�t�n p�p�q�w�u lrv�q�n�v lrs�o�n�w p�s�p�plkm s�t�t�t n�q�vKl p�q�q�u p�p�u�p p�w�o�o lrt�t�v lrtKl�lkp lrn�v�n�u lkp�w�v�s w�t�olkx lrq�m t�q�t�n w�q�s�v pElkp�t p�o�p�t p�uElrn p�q�o�p p�u�q�p�w pElro�q�u lku�u�q�u s�o�wlrq�q�m l�l�lkwEl s�n�s�v o�s�o�u p�v�w�p oKlrv�v p�o�p�t o�o�p�tKl p�s�t�v�n p�p�u�o�u lrq�w�qlkx l�lrt�n�u u�w�tKl w�o�o�u o�u�p�t o�t�p�p p�u�v�s n�nKlrn�v o�sKlkp�o o�oKlro�q o�p�n�n
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W XKY2ZK[�\ ] ø ^`_Ea a8_Ha _�_Ha ^`bdc a8bdc _�b�c ^~e�^ a8ef^ _�ef^ g Y2h irjlkm pE� n�u pE� t�p pE� p�v l�� v�t pE� p�s pE� q�v tK� s�u tK� n�n sK� t�p l�� v�vlrq�q�m lrq�m pE� o�t l�� t�u l�� vKl l�� n�t l�� s�v l�� w�o pE� w�u nK� u�v nK� u�w l�� p�nlrq�q�m pE� w�p oK� lrs l�� t�o pE� lkw pE� lrq pE� lkp vK� u�v l�l�� p�n sK� o�t l�� n�tlkx l�� w�w l�� u�t l�� v�o l�� o�o l�� w�v l�� wEl uE� lrn uE� o�p lrqK� qKl l�� p�plkm pE� s�s pE� v�v pE� p�v l�� t�n pE� p�v pE� lrn lrsK� u�w lkwE� p�v lrqK� n�s l�� s�op�q�q�m lrq�m nK� s�t nK� u�q nK� q�v oK� s�s oK� s�t oK� wEl wE� lrn vK� o�t vK� o�v oK� lkulrq�q�m wE� l�l nK� lrn nK� p�q oK� p�s oK� p�t pE� u�t l�l�� v�q lkpE� q�w pEl�� v�p pE� w�uy ^ l lkx oK� u�n oK� s�w pE� w�n l�� u�t l�� s�n l�� u�p vK� v�w l�l�� lrq tK� q�w l�� t�wlkm sK� n�w uE� s�p sK� lrn wE� lkp sK� q�u wE� o�s o�qK� s�o p�vK� s�t lrvK� lrv wE� q�nw�q�q�m lrq�m wE� lrq wE� p�t nK� q�u nK� p�p nK� s�n oK� t�n uE� u�u lroK� lrn lkpE� w�s oK� tKllrq�q�m sK� t�q uE� p�s wE� vKl nK� q�s nK� s�p nK� q�n p�vK� lrt o�oK� t�n w�pE� q�w nK� w�plkx sK� p�v sK� s�o wE� n�w nK� w�q nK� lrt oK� v�n lrqK� o�w lrqK� t�n n�pE� n�t oK� pEllkm sK� v�t vK� n�p uE� p�t wE� u�w uE� q�n sK� p�u o�qK� t�u p�tK� u�o lrvK� v�s wE� t�wlkx lrq�m sK� t�w uE� lku sK� n�n wE� t�t sK� n�q wE� s�u lkpE� lkp lkwE� u�u p�qK� t�q sK� qKllrq�q�m lrqK� lrs vK� lrq uE� w�p sK� wEl uE� s�w sK� o�p p�pE� w�s p�vK� u�u t�vK� lrq sK� w�qlkx tK� lku lrqK� lkw vK� w�v uE� w�t uE� s�n sK� v�v lkuE� n�n pEl�� t�v lkp�pE� lkp sK� o�wlkm pE� n�w pE� l�l pE� q�q l�� u�v l�� u�w l�� u�t vK� u�n uE� n�p wE� o�v l�� v�ulrq�q�m lrq�m l�� v�v l�� u�w l�� w�s l�� o�v l�� o�w l�� o�s oK� v�w wE� o�s oK� u�s l�� p�ulrq�q�m oK� p�w pE� w�n pE� n�s pE� lrn pE� lkp pE� lrt uE� n�u vK� u�p sK� s�q l�� wEllkx pE� w�p l�� tKl l�� s�w l�� v�p l�� q�t l�� n�u uE� lkw uE� v�u uE� u�s qK� v�ulkm pE� oKl pE� w�p pE� p�w l�� v�o pE� p�s l�� u�w lrsK� u�s lrnK� o�s uE� uEl l�� uElp�q�q�m lrq�m oK� o�n oK� w�o pE� o�n pE� u�w pE� t�n pE� w�q nK� p�q uE� lkw lrqK� l�l pE� n�qlrq�q�m oK� p�w oK� u�q oK� o�s pE� v�n oK� p�u pE� t�q lkuE� lrn lrtK� s�u lkuE� lrv l�� u�vy ^ p lkx oK� v�u nK� oKl pE� v�w pE� q�w pE� lrs pE� nKl lrqK� qKl tK� tKl vK� t�o l�� qKllkm nK� lkp nK� w�v oK� p�s oK� p�o oK� u�q oK� o�s o�qK� q�p p�wE� p�o lrsK� wEl pE� t�sw�q�q�m lrq�m oK� v�o nK� w�p oK� q�o oK� pEl nK� lrn oK� w�p vK� t�p lkpE� u�u lrsK� lrs oK� q�wlrq�q�m sK� n�s sK� t�o wE� pEl wE� u�n wE� v�n nK� s�o p�uE� s�q o�oK� o�v o�tK� vKl oK� s�wlkx sK� n�p wE� t�p oK� lro nK� p�v nK� sKl oK� w�p l�l�� pEl lkpE� p�v u�sK� w�p pE� n�qlkm vK� qKl vK� u�n sK� u�s wE� u�t uE� p�q wE� v�w o�tK� w�t oKl�� v�q p�pE� n�s wE� u�nlkx lrq�m sK� lku wE� s�v wE� p�w nK� o�s nK� v�s nK� oKl lkpE� w�o lrsK� n�o lrtK� wEl nK� u�plrq�q�m lrqK� u�n l�l�� o�w tK� o�q vK� u�u tK� o�p tK� n�n o�vK� w�n n�pE� v�p vKl�� o�p sK� lrnlkx lkpE� q�q l�l�� q�v vK� n�u vK� s�q uE� u�s uE� w�w lrsK� wEl pEl�� o�s w�nK� p�v nK� nKl
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