
üó�ã� �Þ¨��

Â���³õ�î ¢��³Þó� üª¥�õ� ýù¤ø¢ ß�Þû¢Ã÷�ª

Ýµþ¤�Úó� §¤¢ ôÂ�ö��õ ö�½µõ�

1385 ù�õ¢�¢Âõ 14 �±�ª

�Ö�ì¢ 153 :´¬Âê ýÀ�a¨ ,ëÂªýÂ�Ê÷

�Ö�ì¢ 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !Ýúõ üÜ�¡ ý�µØ÷ À�� :ÂÔ¬ ý�ÜÿÆõ
:À��î ��a �� Âþ¥ ��Ø÷ �� ö�½µõ� áøÂª ¥� Û±ì ¢�ªüõ ��¬��

.À��î ��Ø÷ ß�Þû öÀ÷��¡ éÂ¬ �¤ �Àa õ ßþ� .´¨�ùÀª �µêÂð ÂÑ÷¤¢ ´ìø �Ö�ì¢ 3 �ÜÿÆõ/´ÞÆì ßþ� ý�Â� •

ý�Â� �fÞµ� ,ø¤ ßþ� ¥� .À¨Â� ÂÑ÷�� Ýî ´¨� ßØÞõ (����b ¨ Ý¹� ø ¢�Àã� �� �Æþ�Öõ ¤¢) ö�õ¥� ßþ� ´¬Âê •
.Àª Àû��¿÷ �ê�®� ��øº�û�� ö�½µõ� ´ìø ö�� ;À��î ýÃþ¤�õ�÷Â� ¢�¡ ö�õ¥

×þ ��±�� öøÀ� �þ Õ�ì¢�÷ ö��� �î ´¨üúþÀ� .À�Æþ��� "Õ�ì¢' ø "ÂÊµ¿õ' �¤ ¢�¡ ý�û¾¨�� À��î üã¨ •
"´ìa¢' ø ö�õ¥ ´þÂþÀõ ¤¢ ýÀ�Üî Ûõ�ä ,"¤�Êµ¡�' .Àª�� �µª�À÷ ý�ùÂÞ÷ º�û ´¨� ßØÞõ Ýµþ¤�Úó�/¾¨��

!Àª��üõ ùÂÞ÷ ßµêÂð ¤¢ ýÀ�Üî Ûõ�ä

ÂÚþ¢ ý�ûö� �¥ � � Ýµ þ¤�Úó� ßµª� ÷ ¥� ,ùÀª �µ¨��¡ CLRS ö� �¥ � � Ýµ þ¤�Úó� ×þ �Þª ¥� �î ü����b ¨ ¤¢ •
ü¨¤�ê �� �þø ¤ Õ�ì¢ Ó�¬�� ;´Æ�÷ Ýµþ¤�Úó� Àî �� ý¥��÷ ÝµÈû ø ÝµÔû ,ô�¨ ����b ¨ ¤¢ .À��î ý¤�¢¢�¡

.À�îüõ ´þ�Ôî

ùÂÞ÷ 35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . åå«å««å % ¤�¥���µÔû :ñøa� ý�ÜÿÆõ

.À�û¢ ¼�®�� ´ìa¢�� �¤ ¢�¡ Û�ó¢ ø À��îÉ¿a Èõ �¤ ùÀª Âî£ �¤�±ä üµ¨¤¢�÷ �þ üµ¨¤¢ ,Âþ¥ ¢¤��õ ¥� ×þ Âû ¤¢
.´ª�¢ Àû��¿÷ ü� ¤¢ ý�ùÂÞ÷ ,Û�ó¢ Âî£ öøÀ� ø üó�¡ ¾¨�� �î À��î ��a ��

.´¨� Ω(lgn) ö�õ¥ ¥� Min-Heap ×þ ¤¢ ���È�� ÂÊ�ä ö¢Âî �À�� (Óó�

.T (n) = Θ(nlgn) �� ´¨� Â��Â� T (n) = 4T (n
5
)+lg(n!) üµÈð¥�� ý�Î��¤ ���� ,üÜ¬� ý��Ìì Â���� (�

.¢Âî ÛþÀ±� �¹µÆ� üþø¢ø¢ ´¡¤¢ ×þ �� O(n) ö�õ¥ ¤¢ ö���üõ �¤ ÂÊ�ä n �� Heap ×þ (�

,�þ�¤� ö� ýø¤ �î ¢¤�¢ ¢��ø n ñ�Ï �� ý��þ�¤� ,n ≥ n0 Âû ý�Â� �î ¢¤�¢ ¢��ø n0 ≥ 1 À�÷�õ üµ��� ¢Àä (¢
.À�îüõ ÛÞä Merge Sort ¥� Â�âþÂ¨ Insertion Sort Ýµþ¤�Úó�

§�b¤ ø¢ Âû ý�Â� Âð� ÍÖê ø Âð� ,´¨� ���Þî Â�ð�Âê ´¡¤¢Âþ¥ ×þ M ´¡¤¢ ,G = (V, E) ¤�¢ö¥ø é�Âð ý�Â� (û
.Àª�� G ¤¢ ø¢ ö� ß�� ý�ûÂ�Æõ ö¥ø ý���Þî ,M ¤¢ ø¢ ö� ß�� Â�Æõ ö¥ø ,v2 ø v1 ù��¿ó¢

.¢¤�¢ ÃõÂì ýùÂð ×þ Ûì�À� ,ùÂð 1024 �� ù��¨-ÃõÂì ´¡¤¢ ×þ (ø

ÂÊ�ä Å³¨ ø x ÂÊ�ä �¤¢ �î ü�ãõ ßþÀ� .´¨� üþ������ ´�¬�¡ ý�¤�¢ ù��¨-ÃõÂì ´¡¤¢ ¤¢ �¤¢ ÛÞä (ý
.¢¥�¨üõ x Å³¨ ø y �¤¢ �î À�îüõ ¢�¹þ� �¤ üµ¡¤¢ ö�Þû y
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ùÂÞ÷ 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �¢¢ % üÆ�Ï��çõ 118 :ôø¢ ý�ÜÿÆõ
ý¤�¢�Ú÷ ý�Â� ý¤�µ¡�¨ù¢�¢ �� ¥� ,(¢¤�¢ ¢��ø �ûÀ�¨¤Â¨ ø �ûÝþ�Ö� ý�úµ÷� ¤¢ �î) üó�Þãõ ßÔÜ� ý��Âµê¢ ¤¢

?¢�ªüõ ù¢�Ôµ¨� �ûßÔÜ� ýù¤�Þª
.À��î ��±�� ?´¨� ¤Àì�� ¤�µ¡�¨ù¢�¢ ßþ� ¤¢ ô�÷ ×þ Õê�õ�÷ ý�¹µÆ� Í ä �µõ ö�õ¥

ùÂÞ÷ 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �  �� % üØÞîÝµþ¤�Úó� :ô�¨ ý�ÜÿÆõ
ø Insertion-Sort ,Quick-Sort ,Merge-Sort ,Heap-Sort ý¥� ¨° �aÂ õ ý� ûÝ µ þ¤� Ú ó� ß � � ¥�
ö���ä �� (¥��÷ �¤�¬ ¤¢ ü�Ã� ��Â��ç� � �) À�÷���üõ (�Â�� ö�õ¥ üðÀ�»�� ¥� ÛÖµÆõ) �ûô�Àî Bucket-Sort

?À÷�ª �µêÂð ¤�î�� Radix-Sort Ýµþ¤�Úó� ý�Â� üØÞî Ýµþ¤�Úó�
�� ¥��÷ �¤�¬ ¤¢) �¤ ¢�¡ Û�ó¢ ,¢¤ �¤�¬ ¤¢ ø ù¢Âî Âî£ �¤ ö� ý¤øÂ® ����¬� ,Ýµþ¤�Úó� Âû À�þ�b� �¤�¬ ¤¢

.À�û¢ ¼�®�� (ñ�·õ Âî£

ùÂÞ÷ 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üõ�è¤¢ ý¥�¨°�aÂõ :ô¤�ú� ý�ÜÿÆõ

:´¨� �¤�¬ ßþÀ� ,´¨� A ý�þ�¤� ý¥�¨°�aÂõ ©éÀû �î Inserge-Sort(A) Ýµþ¤�Úó�

Inserge-Sort(A)
. Sorts array A by Insertion & Merge

1 n ← Length(A);

2 k ← Random(1, bn
2 c);

3 Insertion-Sort(A[1..k]);
4 Inserge-Sort(A[k + 1..n]);
5 Merge(A[1..k], A[k + 1..n]);

ýù¥�� ¤¢ üê¢�Ê� ¢Àä ×þ Random(x, y) â��� ø ´¨� A[y] �� A[x] Ûõ�ª ý�þ�¤�Âþ¥ ,A[x..y] ¥� ¤�Ñ�õ �î
.À÷�¢ÂðüõÂ� [x, y]

.À��î Û�Ü½� �f½þÂ¬ �¤ ö� Í ä �µõ ý�Â�� ö�õ¥ ø �µª�÷ n °Æ� Â� �¤ Ýµþ¤�Úó� ßþ� ý�Â�� ö�õ¥ üµÈð¥�� ý�Î��¤

ùÂÞ÷ 15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ó�¡ÂÆ� :Ý¹�� ý�ÜÿÆõ

°�aÂõ �¤ ´¡¤¢ Â¬��ä �î ü�¤�¬ ¤¢ �î ´¨� ý�ùÂð ,x ýùÂð ý�ó�¡ÂÆ� ,��´Æ� üþø¢ø¢ ´¡¤¢ ×þ ¤¢
,À�ª�� �µêÂð ¤�Âì (ü±��Â� Âû ��) ö� ¤¢ n �� 1 ¢�Àä� �î ý��¢¢ ¤¢ ñ�·õ ý�Â� .¢Â�Ú� ¤�Âì x ¥� Û±ì �f Ö�ì¢ ,Ý��î

.´¨� i + 1 ¤�ÀÖõ �� ýùÂð ,1 < i ≤ n ¤�ÀÖõ �� ý�ùÂð ý�ó�¡ÂÆ�
À��î ´ìa¢ .À÷�¢ÂðÂ� �¤ ùÂð ×þ ý�ó�¡ÂÆ� �î À�Æþ��� CLRS ö��¥�� Tree-Cousin(x) ö�ä� �� üÞµþ¤�Úó�
ö� �î ü�¤�¬ ¤¢ .Àª�� (¤�ÀÖõ ×þ �÷ ø) ùÂð ×þ Àþ�� Ýû Ýµþ¤�Úó� ü�øÂ¡ ø ´¨� (ö� ¤�ÀÖõ �÷ ø) ùÂð ×þ x �î

.¢�ª ùÀ÷�¢ÂðÂ� Àþ�� NIL ,(¢�� ���Þî ÂÊ�ä) ´ª�À÷ �ó�¡ÂÆ� ùÂð

Í¡ 10 ¥� (�û´�õ�î ø ö�ä� Í¡ ö¢¤�Þª öøÀ�) �Þª Àî�±ª ñ�Ï �î ü�¤�¬¤¢ ,�ÜÿÆõ ßþ� ¤¢ �î À��î ��a ��
.´êÂð À�û��¿÷ ý�ùÂÞ÷ º�û ,À�î ¥ø�¹� CLRS ¢¤�À÷�µ¨�
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ùÂÞ÷ 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üµÈð¥�� ý�³î :ÝÈª ý�ÜÿÆõ

:ÀþÂ�Ú� ÂÑ÷ ¤¢ ²�û ×þ �� A[1..n] ý�þ�¤� ÛþÀ±� ý�Â� �¤ Build-Heap ý�þø¤

Build-Heap(A)
1 for i← bLength(A)/2c downto 1
2 do Bubble-Down(A, i);

üÆþ� ÷¥� � CLRS ö� �¥ � � Recursive-Build-Heap(A, i) üµÈð¥� � ý�þø¤ �¤�¬ �� �¤ ë�ê ý�þø¤ (Óó�
×þ �� �þ�¤� Ûî ÛþÀ±� ý�Â� .¢�ª �µ¡�¨ ´¨� ¤�Âì �î ´¨� ý"²�û-Âþ¥' ý�Èþ¤ A[i] �î ý¤�Ï ,À��î

.Ý�÷��¿� �Âê Recursive-Build-Heap(A,1) �¤�¬�� �¤ �þø ¤ Àþ�� ²�û

.À�Æþ��� üµÈð¥�� ý�Î��¤ ×þ �¤�¬�� ,´ó�� ßþÂ�À� ¤¢ �¤ ¢�¡ Ýµþ¤�Úó� ý�Â�� ö�õ¥ (�

.À��î Û� üÜ¬� ý��Ìì ¥� ù¢�Ôµ¨� �� �¤ ùÀõ� ´¨¢�� üµÈð¥�� ý�Î��¤ (�

ùÂÞ÷ 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��Þ� ý�±¨�½õ :ÝµÔû ý�ÜÿÆõ

:¢�ªüõ ÓþÂã� �¤�¬ ßþÀ� üã�±Ï ¢�Àä� ýø¤ f ý�ó�±÷¢
{

fi = di 1 ≤ i ≤ k

fi =
∑k

j=1 cj × fn−j i > k

.À�µÆû ü½�½¬ ´��� ¢�Àä� �û ci ø �û di ,k ≥ 1 ö� ¤¢ �î
.À�î �±¨�½õ �¤ (fn) �ó�±÷¢ ßþ� ô�e n ý�ÜÞ� �î À�ûÀ� O(lgn) ö�õ¥ ¥� üÞµþ¤�Úó�

ùÂÞ÷ 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?�� À�� :ÝµÈû ý�ÜÿÆõ

¢�Àã� Ý�û��¡üõ .´¨� ùÀª ù¢�¢ é�Âð ßþ� ¥� v ø u §�b¤ ø¢ .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ G = (V, E) ö¥ø öøÀ� ø ù¢�¨ é�Âð
.À��î ���¤� ¤�î ßþ� ý�Â� O(|V |+ |E|) ý�Â�� ö�õ¥ �� üÞµþ¤�Úó� .Ý��î �À�� �¤ §�b¤ ø¢ ßþ� ß�� �ûÂ�Æõ ßþÂµû���î

.À��î ��±�� ø Û�Ü½� �¤ ¢�¡ Ýµþ¤�Úó�

ùÂÞ÷ 30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !�ð� :Ýú÷ ý�ÜÿÆõ

M �î Ý�÷�¢üõ .´¨� üÔ�õ�÷ é�Âð ßþ� ý�ûñ�þ ý�Þû ö¥ø .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ G = (V, E) ¤�¢ ö¥ø ø ù¢�¨ é�Âð
.´¨� v ø u §�b¤ ø¢ ß�� Â�Æõ ßþÂ�ù���î P �î Ý�÷�¢üõ ß��»Þû .´¨� é�Âð ßþ� ¤¢ ö¥ø ßþÂµÞî �� Â�ð�Âê üµ¡¤¢Âþ¥
�¤ ö� ö¥ø ù¢�� 3 üó�þ ö¥ø Âð� ,�f ·õ ;Ý�û¢üõ ¤�Âì �¤ ö� ö¥ø ¤ cøÁ¹õ ,ñ�þ Âû ö¥ø ý�� �� �î À��î­Âê ���

.Ý��îüõ 9

?´¨� v ø u ß�� Â�Æõ ßþÂ�ù���î �fõøÃó üÜ±ì P ö�Þû ,ÀþÀ� é�Âð ¤¢ �þ� (Óó�

?´¨� ö¥ø ßþÂµÞî �� Â�ð�Âê ´¡¤¢Âþ¥ �fõøÃó üÜ±ì M ö�Þû ,ÀþÀ� é�Âð ¤¢ �þ� (�
.À��î ���¤� ËÖ÷ ñ�·õ ×þ ´¨� üÔ�õ ���� Âð� ø À��î ��±�� �¤ ö� ´¨� ´±·õ ���� Âð� ,¢¤�õ Âû ¤¢

"À�ª�� Õêa�õ'
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