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1 ÛÊê

¢�Àä� ý�þÂÑ÷ �� üþ��ª�

ü®�þ¤ ñ�Àµ¨� 1.1

80 ýÂ¨�Â¨ ?¢¤�¢ ËÖ÷ ñ�·õ Âþ¥ ý��þ�ð ��Àî (1

.´¨� ý¥�ó â�Âõ Âû ( 1

.´¨� ¢Âê 2 ¥� Âµð¤�� ø ñø� ¢Àä Âû ( 2

.´¨� ß�ì�Æó�ýø�Æµõ ,á�®�� ýø�Æµõ ¶Ü·õ Âû ( 3

.´¨� ö� ��¨ ö��� ¥� Âµð¤�� üã�±Ï ¢Àä Âû �ø¢ ö��� ( 4

üµ¨¤¢ . . . . . . ý�Â� "B = o �þ A = o ù�Ú÷� AB = o ø À�ª�� �±�ÂõÝû ÅþÂ��õ ø¢ B ø A Âð�' :´¨� øÂÔõ ø¤��ø¤ ÝØ� (2

(.´¨� B ø A �� �±�ÂõÝû ÂÔ¬ ÅþÂ��õ o) .Ý��îüõ ù¢�Ôµ¨� . . . . . . ©ø¤ ¥� ÝØ� ßþ�

üµÈð¥�� ��±�� - ¢¤ ( 4 Ý�ÖµÆõ ��±�� - ��±�� ( 3 ËÖ÷ ñ�·õ - ¢¤ ( 2 ÓÜ¡ ö�ûÂ� - ��±�� ( 1

?´¨� "´¨� 2 Â��Â� 7 Â� ñø� ¢Àä Âû â�Âõ Ý�ÆÖ� ýùÀ÷�õüì��' ÝØ� ý�Â� üÌÖ÷ ñ�·õ ¢Àä ��Àî (3

13 ( 4 11 ( 3 9 ( 2 3 ( 1

?´Æ�÷ ´¨¤¢ n üã�±Ï ¢Àä Âû ý�Â� ��þ�ð ��Àî (4

1

2

+
1

2

2

+
1

2

3

+ · · ·+ 1

2

n = 1− 1

2

n (2 .´¨� ÂþÁ�Ç¿� 5 Â� 2

4n− 1 − 1 (1

.´¨� 7 �ÂÌõ 8

n − 1 (4 n! < 3

n
(3

?¢¤�À÷ ¢��øËÖ÷ ñ�·õ ��þ�ð ��Àî ý�Â� (5

.´¨� Ù�ð ý¢Àä ,Ù�ð ¢Àä ø¢ á�Þ¹õ ( 1

.À÷Â��Â� Ýû �� ,´¨� ý¥��õ ö�ªÂÒ��µõ á�®� �î �þø�¥ ø¢ ( 2

.´¨� ¢Àä ¢�¡ ¥� Âµð¤�� ,´±·õ ¢Àä Âû â�Âõ ( 3

.À÷�ÛÞØõ ¤ø�¹õ ý�þø�¥ ø¢ á�®��ý¥��µõ Âû ¤¢ ( 4

1



?¢¤ø� ËÖ÷ ñ�·õ ö���üÞ÷ Âþ¥ ÝØ� ��Àî ý�Â� (6

.´ª�÷ üó��µõ üã�±Ï ¢Àä ø¢ âÞ�Û¬�� �¤�¬ �� ö���üõ �¤ üã�±Ï ¢Àä Âû ( 1

.´¨� Ù�ð ý¢Àä ,Ù�ð ¢Àä ø¢ Âû á�Þ¹õ ( 2

.´¨� x > 0 ,Àª�� x2 > 0 Âð� ( 3

.´¨� 8q + 1 �¤�¬ �� ¢Âê ¢Àä Âû â�Âõ ( 4

?¢¤�¢ ËÖ÷ ñ�·õ ��þ�ð ��Àî (7

.´¨� ý¥�ó ×þ â�Âõ Âû ( 1

.´¨� 3k + 1�¤�¬ �� 3 ¥� Âµð¤�� ñø� ¢Àä Âû â�Âõ ( 2

.´¨� 8k + 1 �¤�¬ �� ¢Âê ¢Àä Âû â�Âõ ( 3

.´¨� ÂµØ��î ¢Àä ö� ¥� üã�±Ï ¢Àä Âû ¤Á� ( 4

?¢¤�À÷ ËÖ÷ ñ�·õ ��þ�ð ��Àî .´¨� ÂÚþ¢ ý�þø�¥ ø¢ ýù¥�À÷� ß�Ú÷��õ �� Â��Â� ,�þø�¥ ×þ ýù¥�À÷� ü·Ü·õ ¤¢ (8

.¢¤�¢ ��¤¢ 60 ý�þø�¥ ×þ �

f

Ö�ì¢ ¶Ü·õ ßþ� ( 1

.¢¤�¢ ��¤¢ 60 ý�þø�¥ ×þ Ûì�À� ¶Ü·õ ßþ� ( 2

.¢¤�À÷ ��¤¢ 60 ý�þø�¥ ¶Ü·õ ßþ� ( 3

.¢¤�¢ ��¤¢ 60 ¥� ÂµÈ�� ý�þø�¥ ø¢ ¶Ü·õ ßþ� ( 4

?¢Âî �À�� ËÖ÷ ñ�·õ ö���üõ Âþ¥ ��Ø�� ¥� ×þ��Àî ý�Â� (9

.´Æ�÷ Ûõ�î â�Âõ üó��µõ üã�±Ï ¢Àä ø¢ �Â®Û¬�� ( 1

.´Æ�÷ Ûõ�î â�Âõ üó��µõ ø üã�±Ï �ø¥ ¢Àä ø¢ �Â®Û¬�� ( 2

.´¨� ÂþÁ�Ç¿� 8 Â� �þ�Þµõ üã�±Ï ¢Àä ø¢ ��ã�Âõ Û®�Ô� ( 3

.´¨� Ù�ð üó��µõ üã�±Ï ¢Àä ø¢ ý�û¤Á� á�Þ¹õ ( 4

?´¨� ËÖ÷ ñ�·õ ý�¤�¢ ��Àî (10

|a| = |b| =⇒ a2 = b2 (2 a3 = b3 =⇒ a = b (1

(x2 + 1)a = (x2 + 1)b =⇒ a = b (4 (x+ 1)a = (x + 1)b =⇒ a = b (3

?¢�ªüõ ù¢�Ôµ¨� Û¬� ��Àî ¥� ÓÜ¡ ö�ûÂ� �þ Ý�ÖµÆõÂ�è ��±�� ©ø¤ �� ��Ìì ×þ ��±�� ¤¢ (11

.Ý���þüõ ´¨¢ ´¨¤¢ ÝØ� �� ø ÝþÂ�ðüõ ´¨¤¢ �¤ Âê ( 1

.Ý�¨¤üõ ´¨¤¢�÷ ÝØ� �� ø ÝþÂ�ðüõ ´¨¤¢�÷ �¤ Âê ( 2

.Ýþ�ªüõ ����õ ´¨¤¢�÷ Âê �� ø ÝþÂ�ðüõ ´¨¤¢�÷ �¤ ÝØ� ( 3

.Ý�¨¤üõ ´¨¤¢ Âê �� ø ÝþÂ�ðüõ ´¨¤¢ �¤ ÝØ� ( 4

?´¨� ´¨¤¢ Âþ¥ ÝØ� ��Àî (12

.´¨� 2 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 2 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 1

.´¨� 20 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 20 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 2

.´¨� 200 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 200 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 3

¢¤�õ �¨Âû ( 4

2



��Àî �¤�¬ ßþ� ¤¢ .´¨� ¢Âê ý¢Àä ��÷ n ù�Ú÷� ,Àª�� ¢Âê ý¢Àä n2 ø n ∈ N Âð� �î Ý��î ´��� ÓÜ¡ ö�ûÂ� �� Ý�û��¡üõ (13

?´¨� ¼�½¬ ÓÜ¡ ö�ûÂ� �� °ÜÎõ ßþ� ��±�� ý�Â� ��þ�ð

.´¨� ¢Âê ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� ¢Âê ý¢Àä n �î Ý��îüõ Âê ( 1

.´¨� ¢Âê ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� �ø¥ ý¢Àä n �î Ý��îüõ Âê ( 2

.´¨� �ø¥ ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� �ø¥ ý¢Àä n �î Ý��îüõ Âê ( 3

.´¨� �ø¥ ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� ¢Âê ý¢Àä n �î Ý��îüõ Âê ( 4

?´¨� ´¨¤¢ �

f

õø�ó Âþ¥ ý�ûù¤��ð ¥� ×þ��Àî ,Àª�� Ù�ð ý¢Àä a À��î Âê (14

.´¨� Ù�ð a4 − 1 ø a3 ¥� üØþ Ýî ´¨¢ ( 1

.´¨� Ù�ð a6 ø a3 − 1 ¥� üØþ Ýî ´¨¢ ( 2

.´¨� �þ�ð a5 ø a3 , a2 ¢�Àä� ¥� üØþ Ýî ´¨¢ ( 3

.´¨� Ù�ð a4 ø a3 + 1 ¢�Àä� ¥� üØþ Â·î�À� ( 4

?´¨� ´¨¤¢ ù¤��Þû Âþ¥ ��Ø�� ¥� ×þ��Àî (15

.´¨� Ù�ð ý¢Àä ,Ù�ð ¢Àä ø¢ �Â®Û¬�� ( 1

.´¨� Ù�ð ý¢Àä ,Ù�ð ¢Àä ø¢ á�Þ¹õ ( 2

.´¨� Ù�ð ý¢Àä ,�þ�ð ¢Àä ×þ ¤¢ Ù�ð ¢Àä ×þ �Â®Û¬�� ( 3

.´¨� Ù�ð ý¢Àä ,�þ�ð ¢Àä ×þ ø Ù�ð ¢Àä ×þ á�Þ¹õ ( 4

?¢Âî ¢¤ ËÖ÷ ñ�·õ �� ö���üÞ÷ �¤ Âþ¥ ÝØ� ��Àî (16

.´¨� Ù�ð ý¢Àä ,�þ�ð ¢Àä ×þ ø Ù�ð ¢Àä ×þ âÞ�Û¬�� ( 1

.´¨� ñø� ý¢Àä , n üã�±Ï ¢Àä Âû ý�¥� �� 2
n
+ 1 ¢À��ä ( 2

.´¨� Ù�ð ý¢Àä ,Ù�ð ¢Àä ø¢ Âû âÞ�Û¬�� ( 3

.´¨� ñø� ý¢Àä , n ≥ 2 üã�±Ï ¢Àä Âû ý�¥� �� 2

n − 1 ¢À��ä ( 4

?´¨� ��Àî m ¤�ÀÖõ , m ∈ N ø Àª�� �þ�ð a = 1 ý�¥� �� (a2 − am+ 1)
√
5 �¤�±ä Âð� (17

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ¼�½¬ ù¤��Þû Âþ¥ ý��þ�ð ��Àî (18

.´¨� ÂþÁ�Ç¿� m Â� ��÷ n ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� m Â� n2 üã�±Ï ¢Àä Âð� ( 1

.´¨� Ý¬� ¢Àä ×þ xy + y ù�Ú÷� ,Àª�� Ý¬� ¢Àä ×þ y ø �þ�ð ¢Àä ×þ x Âð� ( 2

.´¨� Ý¬� ¢Àä ×þ ùÂþ�¢ Í�½õ ( 3

.´¨� Ý¬� ¢Àä ×þ (x2 + 1)y ù�Ú÷� ,Àª�� Ý¬� ¢Àä ×þ y ø �þ�ð ¢Àä ×þ x Âð� ( 4

?´¨� ¼�½¬ ��Àî β ø α ý�û¢Àä ¢¤�õ ¤¢ �¤�¬ßþ� ¤¢ ,Àª�� Ù�ð α+ β ¢Àä ø �þ�ð α− β ¢Àä Âð� (19

.À�µÆû �þ�ð ø¢ Âû β ø α (2 .À�µÆû Ù�ð ø¢ Âû β ø α (1

.´¨� �þ�ð β ø Ù�ð α (4 .´¨� Ù�ð β ø �þ�ð α (3

3



?´¨� ´¨¤¢ ��þ�ð ��Àî (20

.´¨� ñø� ¢Àä ×þ ù¤��Þû 4+ 3

n
¢Àä ( 1

.´¨� Ù�ð ý¢Àä z
√
xy ù¤��Þû , z ø y , x üã�±Ï ¢�Àä� ý�Â� ( 2

.´¨� �ø¥ ý¢Àä x3 − 1 ù�Ú÷� ,Àª�� ¢Âê ý¢Àä x Âð� ( 3

.´¨� �ø¥ ý¢Àä x(x + 2) ù�Ú÷� ,Àª�� ¢Âê ý¢Àä x Âð� ( 4

?´¨� �÷�Ú� �

f

õø�ó Û¬�� ¢Àä .Ýþ�ù¢Âî �ê�®� À��ø ×þ ,ù��¿ó¢ üó��µõ üÞì¤ ø¢ üã�±Ï ¢Àä 4 �Â®Û¬�� �� (21

Ûõ�î â�Âõ ( 4 3 �ÂÌõ ( 3 �ø¥ ( 2 ñø� ( 1

?´¨� ¤�ÂìÂ� üÖ�Ö� ø ´±·õ y ø x Âû ý�¥� �� Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî (22

1

2

(x+ y) ≥ xy ( 4

1

2

(x + y) ≤ xy ( 3

1

2

(x+ y) ≥ √xy ( 2

1

2

(x+ y) ≤ √xy ( 1

��Àî ¤¢ ¤�î ¢�Âþ� .´¨� üÔ�õ�÷ xy �Â®Û¬�� ,üÖ�Ö� y ø x Âû ý�¥� �� �î ¢Âî ´��� Âþ¥ üµÈð¥�� ��±���� ý¥�õ�Ç÷�¢ (23

?´¨� �Ü�Âõ

xy ≥ 0
ñø� ý�Ü�Âõ

←−−−−− 2xy ≥ 0
�ø¢ ý�Ü�Âõ

←−−−−− (x−y)2+2xy ≥ 0
��¨ ý�Ü�Âõ

←−−−−− x2+y2−2xy+2xy ≥ 0
�¤�ú� ý�Ü�Âõ

←−−−−− x2+y2 ≥ 0 (üúþÀ�)

�¤�ú� ý�Ü�Âõ ( 4 ��¨ ý�Ü�Âõ ( 3 �ø¢ ý�Ü�Âõ ( 2 ñø� ý�Ü�Âõ ( 1

?Ý�¨¤üõ ´¨¤¢ ù¤��Þû ý�Î��¤ ��Àî �� ,üµÈð¥�� ©ø¤ �� |x+ y| ≤ |x|+ |y| ýø�Æõ�÷ ��±�� ¤¢ (24

|xy| ≤ 2xy ( 4 |x+ y|2 = |(x+ y)2| ( 3 xy ≤ |xy| ( 2 (x+ y)2 ≥ 0 ( 1

�� ,Ý�¨¤üõ ö� �� Â¡� ¤¢ �î üúþÀ� ý�Î��¤ ø ýø�Æõ�÷ ý¤�ÂìÂ� ¯Âª ,üµÈð¥�� ©ø¤ ��

a

b
+

b

a
≤ −2 ýø�Æõ�÷ ��±�� ¤¢ (25

?À÷���Àî °��Â�

(a+ b)2 ≥ 0 ,Àª�� ab < 0 (2 (a+ b)2 ≥ 0 ,À�ª�� üÔ�õ a ø b (1

(a− b)2 ≥ 0 ,Àª�� ab < 0 (4 (a− b)2 ≥ 0 ,À�ª�� üÔ�õ a ø b (3

?Ý�¨¤üõ Âþ¥ ´¨¤¢ ÝØ� ��Àî �� ,üµÈð¥�� ©ø¤ ��

(n+ 1)
n+ 1

2

n ≤
(n+ 2

2

)
n+ 1

ýø�Æõ�÷ ��±�� ¤¢ (26

(

1+
1

n+ 1

)
n
≤ 2 (2

(

1+
1

n+ 1

)
n
≥ 2 (1

(

1+
1

n+ 1

)
n+ 1

≤ 2 (4

(

1+
1

n+ 1

)
n+ 1

≥ 2 (3

?´Æ�÷ ¤�ÂìÂ� üÖ�Ö� ¢�Àä� ��Þ� ý�¥� �� Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî (27

x2 + y2 ≥ 2(x + y +−1) (2 x2 + y2 + z2 ≥ 2
(

x+ y + z − 3

2

)

(1

x5 + y5 > x4y + xy4 (4 x2 + 4y2 > −(4xy + 1) (3

4



¼�½¬ ¢�Àä� ¤¢ ýÂþÁ�Ç¿� 2.1

77 ¢�¥� :ù�Ú÷� , a− b|a Âð� (28

a− b|b ( 4 a|b ( 3 b|a− b ( 2 a|a− b ( 1

?´¨� ´¨¤¢�÷ ��þ�ð ��Àî 5|3x− 1 Âð� (29

5|6x+ 3 ( 4 5|9x2 + 1 ( 3 5|2x+ 1 ( 2 5|9x2 − 1 ( 1

? a+ 18|a+ 53 ù¤��Þû a ∈ N ��Àî ý�Â� (30

17 ( 4 35 ( 3 35 �ÂÌõ Âû ( 2 17 �ÂÌõ Âû ( 1

?´¨� ¼�½¬ ¢Àä ×þ

2n2 + 3n+ 7

n− 1 Û¬�� , n ¼�½¬ ¢Àä À�� ý�¥� �� (31

16 ( 4 12 ( 3 6 ( 2 8 ( 1

?À�îüõ ¢�ä �¤ n3 − 4n ù¤��Þû ý¢Àä ��Àî ,Àª�� �ø¥ n Âð� (32

96 ( 4 72 ( 3 18 ( 2 24 ( 1

?Àª�� À÷���üõ ¢Àä ��Àî Â��Â� p ¢Àä ù�Ú÷� a2 = 9b2 + p Âð� .Àª��üõ ñø� ¢Àä ×þ p ø üã�±Ï ¢Àä ø¢ b ø a (33

a+ 1 ( 4 a− 1 ( 3 2a+ 1 ( 2 2a− 1 ( 1

?Àª�� n �� 2 üã�±Ï ¢�Àä� á�Þ¹õ �î ¢¤�¢ ¢��ø ñø� ¢Àä À�� (34

¤�Þªü� ( 4 2 ( 3 3 ( 2 4 ( 1

?´¨� ñø� , k ¤�ÀÖõ ��Àî ý�¥� �� 2k + k ¢Àä (35

8 ( 4 7 ( 3 6 ( 2 5 ( 1

¢Àä ßþ� .´¨� Çõ�ì¤� �Â®Û¬�� Â��Â� ´Èû ýø�Æõ üÞì¤ ø¢ ¢Àä ×þ ö�Øþ Ýì¤ Â��Â� ù¢�÷�ª ùø�ä �� ö�Úû¢ Ýì¤ â�Âõ (36

?´¨� ÂþÁ�Ç¿� ¢Àä ��Àî Â� ù¤��Þû

82 ( 4 41 ( 3 17 ( 2 13 ( 1

?Àª�� À÷���üÞ÷ ¢Àä ��Àî 9 Â� a Ý�ÆÖ� ýùÀ÷�õüì�� ,´Æ�÷ ÂþÁ�Ç¿� 3 Â� a ¢Àä (37

7 ( 4 6 ( 3 5 ( 2 4 ( 1

5



?´¨� ��Àî �ú÷� íÂµÈõ ýùÀ÷¤�Þª ßþÂµð¤�� ,À�ª�±÷ ñø� Ýû �� ´±Æ÷ 9n+ 4 ø 2n− 1 ¢Àä ø¢ Âð� (38

19 ( 4 17 ( 3 13 ( 2 9 ( 1

?´Æ�÷ ¼�½¬ �

f

õø�ó Âþ¥ üÏÂª ýù¤��ð ��Àî ù�Ú÷� ,À�ª�� üã�±Ï ¢Àä �¨ C ø b , a Âð� (39

(a, b) = 1 ù�Ú÷� , a 6 |b Âð� (2 [a, p] = ap ù�Ú÷� , p 6 |a ø Àª�� ñø� p Âð� (1

(a, b) = 1 ù�Ú÷� ,À�ª�� üó��µõ ¢Âê ¢Àä ø¢ b ø a Âð� (4 (a, bc) = 1 ù�Ú÷� , (a, b) = (a, c) = 1 Âð� (3

ù¤��Þû Âþ¥ ýù¤��ð ��Àî .À�µÆû r ø q Â��Â� °��Â� �� ùÀ÷�õüì�� ø ´ÞÆì �¤�¡ , b üã�±Ï ¢Àä Â� a ¼�½¬ ¢Àä Ý�ÆÖ� ¤¢ (40

?´¨� ´¨¤¢

(a, b) = (a, r) ( 4 (a, q) = (b, q) ( 3 (a, b) = (b, r) ( 2 (a, r) = (b, r) ( 1

?´¨� ��Àî ù¤��Þû





p

m





ø





p

1





íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� , 2 ≤ m < p �î Àª�� üã�±Ï ¢Àä m ø ñø� ¢Àä p Âð� (41

74 ýÂ¨�Â¨

1

2

(p− 1) ( 4 2p ( 3 p ( 2 1 ( 1

Û¬�� ,Ý�û¢ ö�È÷ [a, b] ø (a, b) ý�û¢�Þ÷ �� �¤ b ø a ¢Àä ø¢ íÂµÈõ �ÂÌõ ßþÂµØ��î ø íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� Âð� (42

67 ýÂ¨�Â¨ ?´¨� ��Àî

[

(a2, a), (a, b)
]

|b| ( 4 b ( 3 a ( 2 |a| ( 1

( a, b ∈ N ) ?´¨� ��Àî

([

a, (a, b2)
]

, b5
)

Û¬�� ù�Ú÷� a|b Âð� (43

a ( 4 b ( 3 b2 ( 2 b5 ( 1

(a ∈ N) ?´¨� ��Àî [a, p ] Û¬�� ,Àª�� ñø� ¢Àä ×þ p ø a2 − 16 = p2 Âð� (44

15 ( 4 10 ( 3 30 ( 2 5 ( 1

?´¨� ��Àî ,À�î ëÀ¬







a = 11k + 7

a = 15k′ + 11

Í��ø¤ ¤¢ �î a üã�±Ï ¢Àä ßþÂµØ��î ��ì¤� á�Þ¹õ (45

14 ( 4 12 ( 3 10 ( 2 8 ( 1

�¤ ßØÞõ ¤�ÀÖõ Â·î�À� ùÀ÷�õüì�� Âð� ,´¨� ùÀ÷�õüì�� Â��Â� 12 ��ÆÖõ ø üã�±Ï ¢�Àä� ��Üä��ÆÖõ ø ��ÆÖõ ,Ý�ÆÖ� ×þ ¤¢ (46

?´Æ�� ��ÆÖõ ¤�ÀÖõ ,Àª�� �µª�¢

120 ( 4 96 ( 3 132 ( 2 108 ( 1

?´¨� ��Àî 16 Â� 4x Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� ÂþÁ�Ç¿� 12 Â� 3x− 30 Âð� (47

10 ( 4 8 ( 3 4 ( 2 ÂÔ¬ ( 1

6



?´¨� ��Àî 25 Â�

a

4

¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� ,´¨� 12 Â��Â� 25 Â� ö� Ý�ÆÖ� ýùÀ÷�õüì�� ø ´¨� 4 �ÂÌõ a ¢Àä (48

1 ( 4 3 ( 3 4 ( 2 12 ( 1

À��ø 5 ¢�ª Ýî ��Üä��ÆÖõ ¥� À��ø 3 Âð� ,À÷� q ýø�Æõ ùÀ÷�õüì�� ø ´ÞÆì �¤�¡ b üã�±Ï ¢Àä Â� a ¼�½¬ ¢Àä Ý�ÆÖ� ¤¢ (49

77 ýÂ¨�Â¨ ?À÷���Àî q Âþ¢�Öõ .¢�ªüõ ÂÔ¬ ùÀ÷�õüì�� ø ùÀª �ê�®� ´ÞÆì �¤�¡ ��

8 ø 10 ( 4 5 ø 10 ( 3 2 ø 9 ( 2 5 ø 8 ( 1

?¢¤�¢ ¢��ø ���� À�� a ý�Â� ,´¨� ´ÞÆì �¤�¡ Â��Â� ø¢ ùÀ÷�õüì�� 11 ¢Àä Â� a üã�±Ï ¢Àä Ý�ÆÖ� ¤¢ (50

6 ( 4 5 ( 3 4 ( 2 3 ( 1

Â��ç� ��ÆÖõ ø ´ÞÆì �¤�¡ Ý��î �ê�®� ��Üä��ÆÖõ �� À��ø y Âð� ,´¨� 29 ùÀ÷�õüì�� ø 7 ´ÞÆì �¤�¡ Ý�ÆÖ� ×þ ¤¢ (51

?´¨� ��Àî y ¤�ÀÖõ ßþÂµÈ�� ,À��îüÞ÷

4 ( 4 3 ( 3 2 ( 2 1 ( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?´ê�þ ö���üõ b ¢Àä À�� .´¨� ùÀ÷�õüì�� ¤øÁ¹õ ´ÞÆì �¤�¡ , b üã�±Ï ¢Àä Â� 165 ¢Àä Ý�ÆÖ� ¤¢ (52

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ¢���õ üã�±Ï ���� À�� ��Üä��ÆÖõ ý�Â� .´¨� ��Üä��ÆÖõ â�Âõ �¤�ú� ×þ ùÀ÷�õüì�� ,Ý�ÆÖ� ×þ ¤¢ (53

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî 22 Â� a ¢Àä ýùÀ÷�õüì�� ,Àª�� 8 Â��Â� 11 Â� a ¢Âê ¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� Âð� (54

13 ( 4 15 ( 3 19 ( 2 17 ( 1

¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� �µª�¢ �¤ ßØÞõ ¤�ÀÖõ Â·î�À� ùÀ÷�õüì�� ø ù¢�� 10 Â��Â� ´ÞÆì �¤�¡ 17 Â� a ¢Àä Ý�ÆÖ� ¤¢ Âð� (55

?´¨� ��Àî 18 Â� a

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?´¨� ��Àî 43 Â� a Ý�ÆÖ� ýùÀ÷�õüì�� ,´¨� 14 Â��Â� 43 Â� 5a Ý�ÆÖ� ýùÀ÷�õüì�� (56

42 ( 4 20 ( 3 18 ( 2 12 ( 1

?´¨� ÂþÁ�Ý�ÆÖ� 16 Â� ù¤��Þû m4 + n4 − 2 ¢Àä n ø m ý�Â� ¯Âª ��Àî �� (57

.À�ª�� 4 �ÂÌõ ø¢ Âû m,n (2 .À�ª�� �ø¥ ø¢ Âû m,n (1

.À�ª�� ¢Âê ø¢ Âû m,n (4 .Àª�� �ø¥ ýÂÚþ¢ ø ¢Âê n �þ m ¢Àä ø¢ ¥� üØþ (3

7



�û¢Â�¤�î ø ¼�½¬ ¢�Àä� ¤¢ üµÈú÷Ýû 3.1

76 ýÂ¨�Â¨ ?´Æ�÷ ´¨¤¢ �È�Þû [a2] ≡ [1] ýù¤��ð �÷�Þ�� ��Àî �� ,Àª�� 3 ¥� Âµð¤�� ñø� ¢Àä a Âð� (58

24 ( 4 16 ( 3 12 ( 2 8 ( 1

¤�Âì [9] üµÈú÷Ýû §�î ¤¢ 6a4 üÞì¤ �¨ ¢Àä ø ´¨� ù¢Âî ¥�Âê� üµÈú÷Ýû §�î 15 �� �¤ Z ý�ä�Þ¹õ üµÈú÷Ýû ý�Î��¤ (59

79 ýÂ¨�Â¨ ?´¨� ��Àî a ý�û���� ¢�Àã� ,¢¤�¢

2 ( 4 3 ( 3 4 ( 2 5 ( 1

�� a üÞì¤ �¨ ¢Àä ßþÂµØ��î ,À÷¤�¢ ¤�Âì üµÈú÷Ýû §�î ×þ ¤¢ 124 ø 29 ø a ¢Àä �¨ m ý�÷�Þ�� � � üµÈú÷Ýû ¤¢ (60

?´¨� ��Àî ,¢�ª ¥�Âê� üµÈú÷Ýû §�î ýÂµÞî ¢�Àã� �� Z ý�ä�Þ¹õ �îý¤�Ï

105 ( 4 104 ( 3 103 ( 2 102 ( 1

?´¨� ��Àî a ¤�ÀÖõ ,¢¤�¢ ÕÜã� [−2]
11

üµÈú÷Ýû ý�µ¨¢ �� 13a79 ¢Àä (61

9 ( 4 5 ( 3 3 ( 2 2 ( 1

71 ýÂ¨�Â¨ ?´¨� ��Àî a ¤�ÀÖõ ,Àª��
{

[0], [a], [a2], [a3], [a4]
}

�¤�¬ �� 5 ý�÷�Þ�� �� üµÈú÷Ýû ý�û�µ¨¢ ý�Þû ý�ä�Þ¹õ Âð� (62

4 ( 4 5 ( 3 2 ( 2 1 ( 1

67 ¢�¥� ?´¨� ÂþÁ�Ç¿� Âþ¥ ¢�Àä� ¥� ×þ��Àî Â� ù¤��Þû ,À÷�ñø� Ýû �� ´±Æ÷ b ø a ö� ¤¢ �î (a+ b)n − an − bn ¢Àä (63

ab ( 4 a ( 3 b ( 2 a+ b ( 1

82 ýÂ¨�Â¨ :ù�Ú÷� (a2 − 1,m) = 1 ø a3 − a2 − a+ 1

m≡ a2 − 1 Âð� (64

m|a+ 2 ( 4 m|a+ 1 ( 3 m|a− 1 ( 2 m|a− 2 ( 1

?´¨� ´¨¤¢�÷ ýÂ�ð�¹�µ÷ ��Àî 15 a
30≡ 20b üµÈú÷Ýû ý�Î��¤ ¥� (65

a
2≡ 0 ( 4 b

3≡ 0 ( 3 3a
6≡ 4b ( 2 3a

30≡ 4b ( 1

74 ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî �� a ¢Àä 9a
20≡ 36− 3a ý�Î��¤ ¤¢ (66

4k + 1 ( 4 4k + 3 ( 3 5k + 1 ( 2 5k + 3 ( 1

?´¨� ��Àî a ¢Àä ßþÂµØ��î ��ì¤� á�Þ¹õ ,´¨� 25 ø 8 ø 5 Â��Â� °��Â� �� 32 ø 15 ø 12 Â� a ¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� (67

15 ( 4 14 ( 3 13 ( 2 12 ( 1

8



82 ¢�¥� ?´¨� ��Àî 8 ø 4 , 2 Â� a2 + 6 Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� ö�ÆØþ 8 ø 4 , 2 Â� a ¢Âê ¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� Âð� (68

ÂÔ¬ ,ÂÔ¬ ,ÂÔ¬ ( 4 5 , 3 , 1 ( 3 7 , 3 , 1 ( 2 1 , 1 , 1 ( 1

?´¨� ��Àî 21 Â� abc ýùÀ÷�õüì�� a+ 4c
21≡ 2b Ý�ª�� �µª�¢ ù�ðÂû (69

0 ( 4 19 ( 3 10 ( 2 2 ( 1

?´¨� ��Àî a ´±·õ ¤�ÀÖõ ßþÂµÞî ,´¨� 4 Â��Â� 17 Â� 2

18 + 5

3 × 35 + a Ý�ÆÖ� ýùÀ÷�õüì�� (70

12 ( 4 4 ( 3 5 ( 2 13 ( 1

��Àî 7 Â� mm
¢Àä ýùÀ÷�õüì�� , (m,7) = 1 Âð� .À÷¤�¢ ¤�Âì m ý�÷�Þ�� �� üµÈú÷Ýû ý�µ¨¢ ×þ ¤¢ 185 ø 24 ¢Àä ø¢ (71

83 ýÂ¨�Â¨ ?´¨�

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ¤ÀÖ� 23 Â� 7

3n+6 + 2× 73n+3 ýùÀ÷�õüì�� ,Àª�� üã�±Ï ý¢Àä n Âð� (72

7 ( 4 13 ( 3 15 ( 2 ÂÔ¬ ( 1

86 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî 33 ¢Àä Â� (−6)23 Ý�ÆÖ� ýùÀ÷�õüì�� (73

18 ( 4 15 ( 3 -15 ( 2 -18 ( 1

:�� ´¨� Â��Â� 5 Â� a4 + a3 + a2 + a Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� a = 5k + 3 Âð� (74

0 ( 4 3 ( 3 2 ( 2 1 ( 1

81 ¢�¥� ?´¨� ��Àî 6 Â� (a+ 1381)3 + (a+ 1382)3 + · · ·+ (a+ 1386)3 Ý�ÆÖ� ýùÀ÷�õüì�� (75

3 ( 4 ÂÔ¬ ( 3 1 ( 2 .¢¤�¢ üÚµÆ� a �� ( 1

85 ýÂ¨�Â¨ ?´¨� ��Àî a üã�±Ï ¢Àä ßþÂµØ��î ,Àª�� 19 �ÂÌõ 7

200 + a ¢Àä Âð� (76

8 ( 4 6 ( 3 5 ( 2 4 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî n üã�±Ï ¢Àä ßþÂµØ��î ,Àª�� 25 �ÂÌõ (6n − 3n) ¢Àä Âð� (77

20 ( 4 16 ( 3 15 ( 2 10 ( 1

96 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ÂþÁ�Ç¿� 31 ¢Àä Â� ,5

6n+4 + 5

3n+2 + 1 �¤�±ä ,üã�±Ï ¢Àä ¥� n Âþ¢�Öõ ��Àî ý�¥� �� (78

¢�Àä� ��Þ� ( 4 5 �ÂÌõ ¢�Àä� ÍÖê ( 3 �ø¥ ¢�Àä� ÍÖê ( 2 ¢Âê ¢�Àä� ÍÖê ( 1

9



��Àî m
m

ö�Øþ Ýì¤ ßþÂµð¤�� �¤�¬ ßþ� ¤¢ ,À÷Â�Ú� ¤�Âì m ý�÷�Þ�� �� üµÈú÷Ýû §�î ×þ ¤¢ 160 ø 125 ¢Àä ø¢ Âð� (79

?´¨�

8 ( 4 5 ( 3 7 ( 2 9 ( 1

?´¨� ��Àî 9a+ 5 ö�Øþ Ýì¤ ,À�µÆû ö�ÆØþ 3a− 1 ø 2a+ 3 ¢Àä ø¢ ö�Øþ ý�ûÝì¤ (80

5 ( 4 4 ( 3 3 ( 2 1 ( 1

69 ýÂ¨�Â¨ ?´¨� ��Àî S2 ö�Øþ Ýì¤ , S = 1! + 2! + · · ·+ 19! Âð� (81

9 ( 4 6 ( 3 5 ( 2 4 ( 1

?Àª��üõ À�� A = 987

123 + 132

765

¢Àä ´¨�¤ ´Þ¨ Ýì¤ (82

9 ( 4 7 ( 3 5 ( 2 3 ( 1

82 ¢�¥� ?´¨� ¤ÀÖ� (B −A)A+B
¢Àä ö�Øþ Ýì¤ ,Àª�� B = 3! + 4! + · · ·+ 1382! ø A = 2! + 3! + · · ·+ 1382! Âð� (83

6 ( 4 8 ( 3 2 ( 2 4 ( 1

?´¨� ��Àî 2× 777 + 5´¨�¤ ´Þ¨ Ýì¤ ø¢ (84

19 ( 4 99 ( 3 29 ( 2 09 ( 1

?´¨� ÂþÁ�Ç¿� 7 Â� a1aba üÞì¤ ¸�� ¢Àä b ¤�ÀÖõ ��Àî ý�¥� �� (85

8 ( 4 6 ( 3 5 ( 2 2 ( 1

��Àî k ∈ Z °Æ� Â� a Çþ�Þ÷ �¤�¬ ,´¨� ���� ý�¤�¢ ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ 6x
9≡ 2a + 5 üµÈú÷Ýû ý�ó¢�ãõ (86

71 ýÂ¨�Â¨ ?´¨�

3+ 2k ( 4 2+ 3k ( 3 1+ 3k ( 2 1+ 2k ( 1

74 ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî �� 5x
13≡ 3 üµÈú÷Ýû ý�ó¢�ãõ ���� (87

13k − 6 ( 4 13k − 5 ( 3 13k − 3 ( 2 13k − 2 ( 1

80 ¢�¥� ?¢¤�¢ ö�ÆØþ ý�û���� �ó¢�ãõ ��Àî �� 4x
6≡ 2 üµÈú÷Ýû ý�ó¢�ãõ (88

4x× 6 6≡ (2× 6) ( 4 (4x)2
36≡ 4 ( 3 2x

1≡ 1 ( 2 2x
3≡ 1 ( 1

?´¨� ��Àî x üÜî �¤�¬ ,Àª�� ���� ý�¤�¢ Z ý�ä�Þ¹õ ¤¢ a ∈ Z ý�Â� (a2 + 2)x
8≡ 5 ý�ó¢�ãõ Âð� (89

x = 8k + 1 ( 4 x = 8k + 5 ( 3 x = 8k − 1 ( 2 x = 8k + 3 ( 1

10



üþ�� 28 ý�û�±ã� ¤¢ �¤ ö���ó ¢�Àã� ö�Þû .´¨� ùÀ÷�õ üì�� ö���ó 3 Ýþ�ù¢Âî ýÀ���µÆ� üþ�� 16 ý�û�±ã� ¤¢ �¤ ö���ó ý¢�Àã� (90

?´¨� ��Àî �ûö���ó ¢�Àã� Ûì�À� .´¨� ùÀ÷�õ üì�� ö���ó 3 ö�Þû Ýþ�ù¢Âî ýÀ���µÆ�

120 ( 4 115 ( 3 112 ( 2 108 ( 1

?¢¤�¢ ���� ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ (a+ 2)x + (2a+ 1)y = 5 ý�ó¢�ãõ a ý�Â� ¤�ÀÖõ ��Àî ý�¥� �� (91

13 ( 4 11 ( 3 10 ( 2 7 ( 1

?´¨� ´¨¤¢ ��Àî ,Àª�� ���� ý�¤�¢ ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ (4n− 1)x + 5y = 7 ý�ó¢�ãõ Âð� (92

n 6= 5k − 2 ( 4 n 6= 5k + 2 ( 3 n 6= 5k − 1 ( 2 n 6= 5k + 1 ( 1

82 ¢�¥� ?¢¤�¢ ���� �

f

ãÎì �ó¢�ãõ ��Àî ,Àª�� �µª�À÷ ���� ax+ 6y = 1 ý�ó��¨ �ó¢�ãõ Âð� (93

(6a+ 1)x+ 6y = 1 ( 4 (3a+ 1)x + 6y = 1 ( 3 (2a+ 1)x+ 6y = 1 ( 2 (a+ 1)x + 6y = 1 ( 1

70 ýÂ¨�Â¨ ?´¨� ��Àî r + s ,Àª�� 345r + 92s = 23 Âð� . (345,92) = 23 Ý�÷�¢üõ (94

4 ( 4 3 ( 3 2 ( 2 1 ( 1

90 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x+ y ´±·õ ¢Àä ßþÂµØ��î ù�Ú÷� , 357x + 629 y = (357,629) Âð� (95

13 ( 4 12 ( 3 11 ( 2 10 ( 1

?¢¤�¢ ���� À�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ 6x+ 32y = 1000 ý�ó¢�ãõ (96

10 ( 4 9 ( 3 8 ( 2 7 ( 1

89 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ,À�î ëÀ¬ 57x− 87y = 342 ý�ó¢�ãõ ¤¢ �î x üÞì¤ �¨ üã�±Ï ¢Àä ßþÂµØ��î ��ì¤� á�Þ¹õ (97

8 ( 4 7 ( 3 6 ( 2 5 ( 1

.Àª� �üõ 9 Â��Â � 17 ¢Àä Â� A ¢Àä Â��Â � ø¢ Ý�ÆÖ� ýùÀ÷�õüì� � ø 5 Â��Â � 23 ¢Àä Â� A üã�±Ï ¢Àä Ý�ÆÖ� ýùÀ÷�õüì� � (98

97 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ,12 ¢Àä Â� A üÞì¤ �¨ ¢Àä ßþÂµð¤�� Ý�ÆÖ� ýùÀ÷�õüì��

7 ( 4 6 ( 3 2 ( 2 ÂÔ¬ ( 1

81 ýÂ¨�Â¨ ?´¨� ��Àî üó�þ¤ 50 ø 90 ý�ûÂ±Þ� �� ¢¤�¢ Â±Þ� ñ�þ¤ 850 �� ¥��÷ �î ý��µÆ� ý�Â� �¥� Â±Þ� ¢�Àã� ßþÂµÞî (99

14 ( 4 13 ( 3 12 ( 2 11 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?ÀþÂ¡ üó�þ¤ 250 ø 150 ý�ûÂ±Þ� ñ�þ¤ 3700 �� ö���üõ ÕþÂÏ À�� �� (100

6 ( 4 5 ( 3 4 ( 2 3 ( 1

11



12



2 ÛÊê

ý¥�¨ñÀõ ø é�Âð

é�Âð üêÂãõ 1.2

�� ,Ý��î ¤�±ä ¤�� ×þ �

f

Ö�ì¢ Û� Âû ¥� Ý�ª�� ¥�¹õ Âð� .´¨� ù¢�¢ ù�¤ Ýû �� Û� 8 �� �¤ E,D,C,B,A ý�ÖÎ�õ 5 Û��Öõ ÛØª (101

82 ýÂ¨�Â¨ ?´¨� ��Àî ö�þ�� B ý�ÖÎ�õ ¥� áøÂª

ü÷ÀÈ÷ ( 1

B ( 2

D ( 3

E ( 4

A

B
C

D

E

ñ�þ À�� Ûì�À� V �Ìä Âû ¥� ,Àª�� �µª�¢ �Ìä ù¢�÷�� E(G) Âð� . V = {a, b, c, d, e, f} Ýþ¤�¢ G = (V,E) ýù¢�¨ é�Âð ¤¢ (102

75 ýÂ¨�Â¨ ?¢¤Áðüõ

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?¢¤�¢ §�

b

¤ À�� Ûì�À� ,

q

5

ý�±�Âõ ø q ýù¥�À÷� �� üê�Âð (103

9 ( 4 10 ( 3 11 ( 2 12 ( 1

?´¨� ��Àî é�Âð ý�±�Âõ Ûì�À� ,Àª��üõ 49 Â��Â� ù¥�À÷� ý�ù¢�¨ é�Âð ¤¢ (104

11 ( 4 10 ( 3 9 ( 2 8 ( 1

?Àª�� é�Âð ×þ ý�û§�

b

¤ ý�û��¤¢ ý�ó�±÷¢ À÷���üõ �ó�±÷¢ ��Àî (105

5,3,3,2,0 ( 4 4,3,2,2,0 ( 3 3,3,2,2,0 ( 2 5,4,3,2,0 ( 1

83 ýÂ¨�Â¨ ?´¨� ��Àî a+ b ¢Àä ßþÂµÞî ,´¨� a, b,5,4,3,2�¤�¬ �� G À�±Þû é�Âð ý�û§�

b

¤ ý��¤¢ (106

4 ( 4 3 ( 3 2 ( 2 1 ( 1

13



?Àª�� 5 �±�Âõ ýù¢�¨ é�Âð ×þ §��¤ ���¤¢ �Â®Û¬�� À÷���üÞ÷ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (107

36 ( 4 24 ( 3 18 ( 2 32 ( 1

?´¨� ��Àî

Min(x+ y)

Max(x+ y)
ù�Ú÷� ,Àª�� é�Âð ×þ §��¤ ���¤¢ ¥� ý¢�ã¬�÷ ý��ó�±÷¢ 5,5,4,3, x, y Âð� (108

1 ( 4

4

5

( 3

5

6

( 2

1

2

( 1

?Àª�� À÷���üõ ¢Àä ��Àî 5 ý�±�Âõ ¥� é�Âð Âû �ø¥ ý�û§�

b

¤ ¢�Àã� (109

4 ( 4 3 ( 3 2 ( 2 0 ( 1

ø Àª�� �µª�¢ (�óø�þ�) �ú�� §�

b

¤ 3 é�Âð ßþ� Âð� ,Àª��üõ 4 Â��Â� §��¤ ���¤¢ ß�Ú÷��õ 12 ý�±�Âõ ¥� ý�ù¢�¨ é�Âð ¤¢ (110

?´¨� ��Àî �ø¥ §��¤ ¢�Àã� ,Àª�� 6 �þ 5 §��¤ ý��Ö� ý��¤¢

10 ( 4 9 ( 3 8 ( 2 6 ( 1

ad, ef ñ�þ ø¢ Âû ×þ Âû ��÷ ø ù¢�� V = {a, b, c, d, e, f} �ú÷� ¥� ×þ Âû §��¤ �ä�Þ¹õ �î ´¡�¨ ö���üõ ù¢�¨ é�Âð À�� (111

?À�ª�� �¤�¢ �

f

Þµ� �¤

256 ( 4 78 ( 3 8192 ( 2 16 ( 1

?Àª�� bd �ú÷� ¥� üØþ �î ý¤�Ï �� ´¡�¨ ö���üõ ñ�þ �¨ �� ù¢�¨ é�Âð À�� e ø , d , c , b , a §�

b

¤ ¸�� �� (112

66 ( 4 55 ( 3 45 ( 2 36 ( 1

?´¨� ��Àî ö� ý�±�Âõ ,´¨� ñ�þ 10 ý�¤�¢ üÜõ�î é�Âð (113

9 ( 4 6 ( 3 5 ( 2 4 ( 1

?´¨� ��Àî 9 ý�±�Âõ ¥� ÝÑµ�õ - 3 ý�ûé�Âð ¢�Àã� (114

3 ( 4 2 ( 3 1 ( 2 0 ( 1

?¢¤�¢ ÝÞþ�î�õ ý��¤¢ ¥� §�

b

¤ À�� Â·î�À� é�Âð ßþ� ,Àª��üõ ñ�þ 63 ý�¤�¢ 12 ý�±�Âõ ¥� ù¢�¨ é�Âð ×þ (115

6 ( 4 7 ( 3 8 ( 2 9 ( 1

?´¨� ��Àî q ý�Â� ßØÞõ ¤�ÀÖõ Â·î�À� ,Àª��üõ 21 Â��Â� p ¤�ÀÖõ ø 11 Â��Â� ∆ ¤�ÀÖõ G ýù¢�¨ é�Âð ¤¢ (116

112 ( 4 114 ( 3 115 ( 2 116 ( 1

?´¨� ��Àî é�Âð ßþ� ý�Â� δ +∆ ¤�ÀÖõ ßþÂµÞî ù�Ú÷� ,Àª�� ñ�þ 25 ø §�

b

¤ 8 ý�¤�¢ G é�Âð Âð� (117

13 ( 4 10 ( 3 12 ( 2 11 ( 1

14



76 ýÂ¨�Â¨ ?´¨� ÝÞþ�î�õ ö� §�

b

¤ À�� ý��¤¢ .Àª��üõ 27 ö� ýù¥�À÷� ø 8 , G é�Âð ý�±�Âõ (118

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?¢¤�¢ ¢��ø ÂµÈ�� �þ 2 ñ�Ï �� Â�Æõ À�� K
5

é�Âð ¤¢ (119

180 ( 4 150 ( 3 120 ( 2 90 ( 1

?À�Ø÷ ¤�±ä d ø c §��¤ ¥� �î ¢¤�¢ ¢��ø b ø a §�

b

¤ ø¢ ß�� 4 ñ�Ï �� Â�Æõ À�� K
10

é�Âð ¤¢ (120

160 ( 4 140 ( 3 120 ( 2 105 ( 1

¢�Àã� ,À�ª�±÷ ¤ø�¹õ ��¤¢ ÝÞþ�î�õ � � §�

b

¤ ø¢ Âð� ,´¨� S : 3,3,2,2,2 �¤�¬ �� G é�Âð ý�û§�

b

¤ ý��¤¢ ý�ó�± ÷¢ (121

79 ýÂ¨�Â¨ ?´¨� ��Àî 5 �þ 3 ñ�Ï �� ý�û¤ø¢

3 ( 4 2 ( 3 1 ( 2 0 ( 1

¤ø¢ À�� é�Âð ßþ� ,À�ª�±÷ ¤ø�¹õ Âµð¤�� ý�û��¤¢ �� §�

b

¤ ø¢ �î ü�¤�¬ ¤¢ 5,4,2,2,2,2,1���¤¢ ý�ó�±÷¢ �� üê�Âð ¤¢ (122

?¢¤�¢ 4 ñ�Ï ��

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?¢¤�¢ ¤ø¢ �î Ý�ª�� ßÿÞÎõ �� Àª�� �µª�¢ Àþ�� ñ�þ À�� Ûì�À� ü¨�

b

¤ 10 é�Âð ×þ (123

37 ( 4 36 ( 3 10 ( 2 9 ( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?¢¤�¢ ¢��ø 4 ñ�Ï �� ¤ø¢ À�� , 5 ý�±�Âõ ¥� Ûõ�î é�Âð ×þ ¤¢ (124

20 ( 4 15 ( 3 10 ( 2 9 ( 1

�û¤ø¢ ö� ¥� ×þ Âû �î ý¤�Î� ´¨� ¢���õ 4 ñ�Ï �� ¤ø¢ À�� é�Âð ßþ� ¤¢ .À�ª��üõ f, e §��¤ K
6

é�Âð ¥� §�

b

¤ ø¢ (125

?À�ª�±÷ f §�

b

¤ Ûõ�ª üóø ù¢�� e §�

b

¤ Ûõ�ª

18 ( 4 16 ( 3 12 ( 2 4 ( 1

?´¨� 5 ñ�Ï �� ¤ø¢ À�� ý�¤�¢ 4,3,3,3,3,2§��¤ ���¤¢ ý�ó�±÷¢ �� ýÀ�±Þû é�Âð (126

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?´¨� ��Àî Â��Â� G ý�û¤ø¢ ¢�Àã� ,´¨� 6 ýù¥�À÷� ø 6 ý�±�Âõ ¥� À�±Þû�÷ ÝÑµ�õ é�Âð ×þ G (127

4 ( 4 3 ( 3 2 ( 2 1 ( 1
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?¢¤�¢ ¤ø¢ À�� é�Âð ßþ� ù�Ú÷� ,Àª�� À�±Þû�÷ ù¢�¨ é�Âð ×þ ���¤¢ ý�ó�±÷¢ 3,3,3,2,1,1,1 Âð� (128

¤ø¢ Àì�ê ( 4 3 ( 3 2 ( 2 1 ( 1

ù�Ú÷� ,Àª�� À�±Þû é�Âð ßþ� Âð� , p = q Ý�÷�¢üõ üê�Âð ¤¢ (129

.¢¤�¢ ¤ø¢ ×þ Ûì�À� ( 2 .¢¤�¢ ¤ø¢ ×þ �

f

Ö�ì¢ ( 1

.´¨� ¤ø¢ Àì�ê ( 4 .¢¤�¢ ¤ø¢ ×þ Â·î�À� ( 3

?´¨� ��Àî ö� ýù¥�À÷� ÝÞþ�î�õ .Àª��üõ 10 ö� ý�±�Âõ ø ù¢�� Ýû ¥� �À� Ç¿� 4 ý�¤�¢ ý�ù¢�¨ é�Âð (130

45 ( 4 28 ( 3 22 ( 2 21 ( 1

84 ýÂ¨�Â¨ ?À÷¤�¢ ¢��ø ,Àª�� 10 ö� ýù¥�À÷� ø �±�Âõ á�Þ¹õ �î ÝÑµ�õ�÷ ø À�±Þû ýù¢�¨ é�Âð á�÷ À�� (131

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?¢¤�¢ ñ�þ À�� Ûì�À� 8 ý�±�Âõ ¥� G À�±Þû é�Âð (132

10 ( 4 9 ( 3 8 ( 2 7 ( 1

ö���üõ ö� ý�Â� �ø�Ôµõ ÛØª À�� ,Àª�� �µª�À÷ ¤ø¢ é�Âð ßþ� Âð� ,´¨� 20 À�±Þû é�Âð ×þ ýù¥�À÷� ø �±�Âõ �Â®Û¬�� (133

?¢Âî Ý¨¤

¤�ú� ( 4 �¨ ( 3 ø¢ ( 2 ×þ ( 1

?´¨� ��Àî é�Âð ßþ� ý�±�Âõ Ûì�À� ,´¨� 3 ñ�Ï �� ¤ø¢ 3 ý�¤�¢ À�±Þû�÷ üê�Âð (134

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?Àª�� À�±Þû ù¤��Þû é�Âð �� Àª�� ¤�ÀÖõ �� Ûì�À� 5 ý�±�Âõ ¥� é�Âð ×þ ýù¥�À÷� (135

10 ( 4 9 ( 3 7 ( 2 4 ( 1

?¢¤�¢ ¢��ø 4 ý�±�Âõ ¥� À�±Þû�÷ é�Âð á�÷ À�� (136

8 ( 4 7 ( 3 6 ( 2 5 ( 1

¢�Àã� ,´¨� ¤ø¢ Àì�ê ö� Ç¿� Âû ø ´¨� ùÀª Û�ØÈ� Ç¿� À�� ¥� é�Âð ßþ� .´¨� ñ�þ 9 ø §�

b

¤ 15 ý�¤�¢ ù¢�¨ üê�Âð (137

?´¨� �� À�� �ûÇ¿�

5 ( 4 6 ( 3 10 ( 2 9 ( 1

80 ýÂ¨�Â¨ ?´¨� �÷�Ú� ,Àª��üõ 3,2,2,1,1,1,1,1Çþ�û§�

b

¤ ý��¤¢ ý�ó�±÷¢ �î üê�Âð (138

À�±Þû�÷ ( 4 À�±Þû ( 3 ´¡¤¢ ( 2 ¤ø¢ ý�¤�¢ �

f

ãÎì ( 1

16



é�Âð �� ý¥�¨ñÀõ 2.2

é�Âð ßþ� ¤¢ §�

b

¤ ×þ �î üþ�û§�

b

¤ ¢�Àã� Â·î�À� .´¨� 3 Â��Â� §�

b

¤ ßþÂµð¤�� ý��¤¢ �î Ý�÷�¢üõ 15 ý�±�Âõ ¥� üê�Âð ¤¢ (139

.¢Âî �Ï��� �¤ §��¤ ý�Þû ö���üÞ÷ §�

b

¤ . . . . . . . ¥� ÂµÞî �� ø . . . . . . . Â��Â� À�îüõ �Ï���

5 - 4 ( 4 4 - 4 ( 3 5 - 3 ( 2 4 - 3 ( 1

?´Æ�÷ G é�Âð Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî ,´¨� ùÀª Ý¨¤ Û��Öõ ÛØª ¤¢ G é�Âð

{

a, b
}

(2

{

a, f
}

(1

{

e, f
}

(4

{

b, c
}

(3

(140

a b

e f

d c

?´¨� G é�Âð Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî ,´¨� ùÀª Ý¨¤ Û��Öõ ÛØª ¤¢ G é�Âð

{

b, d, f, h
}

(2

{

a, c, g, i
}

(1

{

c, e, g
}

(4

{

b, e, i
}

(3

(141a b c

f

ihg

d
e

�

f

Þµ� �ä�Þ¹õ ��Àî �� D ý�ä�Þ¹õ ,´¨� ø¤��ø¤ é�Âð Âð�Ï��� �ä�Þ¹õ ×þ D À��î Âê

?¢¤�¢ íÂµÈõ �Ìä

{

b, e, g
}

(2

{

a, b, f
}

(1

{

a, b, c, d
}

(4

{

c, d, g, h
}

(3

(142a b

c

ef

g

h

d

?¢¤�¢ ý�Ìä 4 Âð�Ï��� ý�ä�Þ¹õ À�� C
7

é�Âð (143

35 ( 4 28 ( 3 21 ( 2 14 ( 1

?¢¤�¢ ý�Ìä �¨ Âð�Ï��� ý�ä�Þ¹õ À�� Û��Öõ ÛØª é�Âð

4 (2 2 (1

8 (4 6 (3

(144

Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî ,´¨� ùÀª Ý¨¤ Û��Ö õ ÛØª ¤¢ G é�Âð

?´¨� G é�Âð ÝÞ���õ

{

a, g
}

(2

{

b, g, h
}

(1

{

e, d
}

(4

{

b, h
}

(3

(145

a b c

e f g h

d
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?¢¤�¢ �ä�Þ¹õ - γ ×þ ÍÖê é�Âð ��Àî (146

( 4 ( 3 ( 2 ( 1

?¢¤�¢ ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ À�� K
7

Ûõ�î é�Âð (147

21 ( 4 7 ( 3 6 ( 2 1 ( 1

?¢¤�¢ �ä�Þ¹õ - γ À�� P
4

é�Âð (148

6 ( 4 4 ( 3 2 ( 2 1 ( 1

?¢¤�¢ �ä�Þ¹õ - γ À�� C
5

é�Âð (149

10 ( 4 5 ( 3 2 ( 2 1 ( 1

?¢¤�¢ �µØþ ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ é�Âð ��Àî (150

P
13

( 4 C
13

( 3 P
12

( 2 C
12

( 1

?¢¤�¢ �Ìä À�� ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ , 23 ý�±�Âõ ¥� À�±Þû ÝÑµ�õ - 2 é�Âð ¤¢ (151

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?´¨� Û��Öõ ÛØª é�Âð ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî

{

b, h, a, j, f
}

(2

{

b, c, d, e, f
}

(1

{

g, h, d, j, k
}

(4

{

g, a, i, k
}

(3

(152

b c d

a

e f

kjihg

?´Æ�÷ Û��Öõ ÛØª é�Âð ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî

{

a, b, h, i
}

(2

{

d, f
}

(1

{

a, b, c, g, i
}

(4

{

b, d, f, h
}

(3

(153a b c

f

ihg

d
e

?¢¤�¢ ý�Ìä k ñ�Þ���õ Âð�Ï��� ×þ Û��Öõ ÛØª é�Âð , k ∈
{

1,2,3
}

¤�ÀÖõ À�� ý�¥� ��

2 (2 1 (1

ÂÔ¬ (4 3 (3

(154

a b

c

de

f
g
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?¢¤�¢ ý�Ìä 2 ñ�Þ���õ Âð�Ï��� À�� ,ø¤��ø¤ é�Âð

2 (2 ÂÔ¬ (1

6 (4 4 (3

(155

a

b

c

d

e

À�� Â·î�À� é�Âð ßþ� ¤¢ ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ .´¨� ∆ = 5 Ý�÷�¢üõ 7 ý�±�Âõ ¥� ¤ø¢ Àì�ê À�±Þû é�Âð ¤¢ (156

?¢¤�¢ �Ìä

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?¢¤�¢ ý�Ìä �¨ ñ�Þ���õ Âð�Ï��� À�� C
6

é�Âð (157

12 ( 4 6 ( 3 3 ( 2 2 ( 1

?´¨� ´¨¤¢ Âþ¥ ý�ûù¤��ð ¥� �� À�� (158

.¢¤�¢ ý�Ìä 5 ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ P
10

é�Âð •
.´Æ�÷ Âð�Ï��� ý�ä�Þ¹õ �î ¢¤�¢ ¢��ø �û§�

b

¤ ¥� ý�Ìä 8 ý��ä�Þ¹õ P
10

é�Âð ¤¢ •
.¢¤�¢ ý�Ìä 5 ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ �¨ Ûì�À� P

10

é�Âð •

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?¢¤�¢ ý�Ìä k ñ�Þ���õ Âð�Ï��� P
6

é�Âð k ¤�ÀÖõ À�� ý�¥� �� (159

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

2 (2 1 (1

4 (4 3 (3

(160

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

4 (2 3 (1

6 (4 5 (3

(161

a b c

d e f

g h i

j k l

?´Æ�÷ Â��Â�

⌈

n

∆+ 1

⌉

�� ýÂð�Ï��� ¢Àä ,é�Âð ��Àî ¤¢ (162

( 4 ( 3 ( 2 ( 1

19



?´¨� ��Àî Â��Â� G ýÂð�Ï��� ¢Àä ,Àª�� 18 ý��¤¢ ÝÞþ�î�õ �� 20 ý�±�Âõ ¥� üê�Âð G À��î Âê (163

2 (2 1 (1

.´Æ�÷ É¿Èõ üãÎì ¤�Ï �� (4 3 (3

?´¨� ´¨¤¢ �

f

ãÎì Âþ¥ ý�ûù¤��ð ¥� �� À�� ,Àª�� 1 Â��Â� G ýÂð�Ï��� ¢Àä ø 12 ý�±�Âõ ¥� üê�Âð G À��î Âê (164

.´¨� ÝÑµ�õ G (� .´¨� Ûõ�î G (� .¢¤�¢ ¤ø¢ G (� .´¨� À�±Þû G (Óó�

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

4 (2 3 (1

6 (4 5 (3

(165

ö�Âî ßþÂµú�) ?´¨� ´¨¤¢ G ÛÞØõ é�Âð ýÂð�Ï��� ¢Àä ¢¤�õ ¤¢ ��þ�ð ��Àî . δ = 6 Ýþ¤�¢ 10 ý�±�Âõ ¥� G é�Âð ¤¢ (166

(.´¨� ÂÑ÷ ¢¤�õ ß�þ��

γ(G) ≥ 4 ( 4 γ(G) ≥ 3 ( 3 γ(G) ≥ 2 ( 2 γ(G) ≥ 1 ( 1

?´¨� ��Àî Â��Â� P
100

é�Âð ýÂð�Ï��� ¢Àä (167

51 ( 4 50 ( 3 34 ( 2 33 ( 1

?´¨� ��Àî Â��Â� C
100

é�Âð ýÂð�Ï��� ¢Àä (168

50 ( 4 34 ( 3 33 ( 2 25 ( 1

?¢¤�À÷ ¢��ø Âþ¥ Íþ�Âª �� À�±Þû é�Âð ��Àî (169

.Àª�� γ = 3 �î 9 ý�±�Âõ (2 .Àª�� γ = 2 �î 9 ý�±�Âõ (1

.¢¤�¢ ¢��ø ��þ�ð �¨ Âû (4 .Àª�� γ = 4 �î 9 ý�±�Âõ (3

¤¢ 1 ý��¤¢ ý�û§�

b

¤ ¢�Àã� ,Àª�� �µª�¢ ¤ø¢ 2 é�Âð Âð� .¢¤�¢ ñ�þ 10 é�Âð ø γ(G) = 1 Ý�÷�¢üõ 9 ý�±�Âõ ¥� G é�Âð ¤¢ (170

?´¨� �� À�� ö�

.´Ôð ö���üÞ÷ ( 4 6 ( 3 5 ( 2 4 ( 1

20



3 ÛÊê

(©¤�Þª) ���

a

±�îÂ�

���

a

±�îÂ� ¤¢ ü·��±õ 1.3

Û�ÞØ� ø ý¤ø�¢�þ 1.1.3

?À÷Â�ðüõ ¤�Âì Ýû ¤��î "¤��¨' ý�ÞÜî éøÂ� , "¤��¨�Ü��' ý�ÞÜî éøÂ� ý�û´ÈÚþ�� ¥� ¢�Àã� �� ¤¢ (171

5!× 6! ( 4 5!× 4! ( 3 4! ( 2 5! ( 1

?À�ª�� Ýû ¤��î ù¤��Þû �ûÂû��¡ �î ý¤�Ï �� À÷Â�Ú� ý¤�ð¢�þ üÆØä À�÷���üõ ÕþÂÏ À�� �� Âû��¡ �¨ ø ¤¢�Â� �¨ (172

720 ( 4 144 ( 3 72 ( 2 36 ( 1

éøÂ� ø Ýû ¤��î ù¤��Þû a ø b , c éøÂ� �î ý¤�Ï �� ¢¤�¢ ¢��ø a ø b , c , d , e , f éøÂ� ¥� (üêÂ� 6) ´ÈÚþ�� À�� (173

?À�ª�� Ýû ¤��î ù¤��Þû ��÷ d ø f

6 ( 4 12 ( 3 36 ( 2 72 ( 1

Â� ,ü®�þ¤ ý�û��µî �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î ö���üõ ÕþÂÏ À�� �� �¤ ÓÜµ¿õ ×þ��ê ��µî 2 ø ÓÜµ¿õ ü®�þ¤ ��µî 3 (174

?À�ª�� Ýû ¤��î ¤¢ ,×þ��ê ý�û��µî é�¡

120 ( 4 12 ( 3 72 ( 2 24 ( 1

?´¨� ��Àî ,Àª�� �µª�¢ ¢��ø ÂÚþ¢ éÂ� ×þ �

f

Ö�ì¢ S éÂ� ø¢ ß�� �ú÷� ¤¢ �î SYSTEM ý�ÞÜî ý�û´ÈÚþ�� ¢�Àã� (175

192 ( 4 48 ( 3 96 ( 2 120 ( 1

ö��õ ¤¢ ×þ �û S �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î ö���üõ ö� ��úÔõ �� ���� öøÀ� ÕþÂÏ À�� �� �¤ ASSIST �ÞÜî éøÂ� (176

?À�ª��

12 ( 4 10 ( 3 9 ( 2 8 ( 1
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¤�ÂØ� �� ý�û´ÈÚþ�� 2.1.3

?´ª�÷ ö���üõ 2 ø 2 , 2 , 3 , 3 , 5 , 7 ��ì¤� �� üÞì¤ ´Ôû ¢Àä À�� (177

260 ( 4 620 ( 3 240 ( 2 420 ( 1

?À÷Â�ð ¤�Âì �µ¿� ø¢ ë��� ø¢ ø �µ¿� �¨ ë��� ×þ ¤¢ À�÷���üõ ÕþÂÏ À�� �� Âê�Æõ 7 (178

360 ( 4 210 ( 3 180 ( 2 120 ( 1

80 ü®�þ¤ ýÂ¨�Â¨ (.´¨� ¥�¹õ ¤�ÂØ�) ?´¡�¨ ö���üõ ÓÜµ¿õ Ûð á�÷ 5 ¥� Ûð üþ���¨ ý�µ¨¢ À�� (179

42 ( 4 35 ( 3 32 ( 2 24 ( 1

93 ü÷�Æ÷� ýÂ¨�Â¨ ?¢Âî Ý�ÆÖ� ö�ÆØþ ¢�Àã� �� ,�»� �¨ ß�� �¤ �þ�Þµõ ý¥�� ��±¨� ¢Àä 6 ö���üõ ÕþÂÏ À�� �� (180

90 ( 4 72 ( 3 60 ( 2 54 ( 1

?À¨Â� °�¨ ×þ Ûì�À� ÂÔ÷ Âû �� �î üÏÂª �� ¢Âî Ý�ÆÖ� ÂÔ÷ �¨ ß�� �¤ °�¨ ¢Àä 8 ö���üõ ÕþÂÏ À�� �� (181

21 ( 4 28 ( 3 36 ( 2 45 ( 1

?´¨� ��Àî ,À�µÆû �÷

e

ýø�Æõ �þ Âµð¤�� üÚÞû �ûÂ�çµõ �î

5

∑

i=1

xi = 45 ý�ó¢�ãõ üã�±Ï ý�û���� ¢�Àã� (182

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

97 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x+ y + z ≤ 5 ý�ó¢�ãõ�÷ üÔ�õÂ�è ø ¼�½¬ ý�û���� ¢�Àã� (183

60 ( 4 56 ( 3 54 ( 2 50 ( 1

?¢¤�¢ ���� À�� üÔ�õ�÷ ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ x4
1

+ x
2

+ x
3

+ x
4

= 12 ý�ó¢�ãõ (184

171 ( 4 170 ( 3 169 ( 2 168 ( 1

¶Ü·õ Í�½õ ýø¤ ø öø¤¢ .À�ª�� R
3

ý�Ìê ¤¢ �ÎÖ÷ �¨ C = (0,0,10) ø B = (0,10,0) , A = (10,0,0) À��î Âê (185

?¢¤�¢ ¢��ø ¼�½¬ ��Êµ¿õ �� �ÎÖ÷ À�� ABC

66 ( 4 63 ( 3 56 ( 2 36 ( 1

?Àþ�üõ ´¨¢ �� temy ý�ÞÜî s éÂ� 3 Âû éÁ� �� systems ý�ÞÜî éøÂ� ¥� ´ÈÚþ�� À�� ¤¢ (186

56 ( 4 35 ( 3 20 ( 2 10 ( 1

22



ß��� ý�ûâ�Âõ 3.1.3

?Àû¢üõ ö�È÷ �¤ 3× 3 ß��� â�Âõ ×þ ��þ�ð ��Àî (187

3 2 1

1 2 3

2 1 3

( 4

2 1 3

1 3 2

1 2 3

( 3

1 2 3

2 3 1

1 3 2

( 2

3 1 2

2 3 1

1 2 3

( 1

?´Æ�÷ ß��� â�Âõ ÂÚþ¢ ÀþÀ� â�Âõ ,ß��� â�Âõ ×þ ýø¤ ���ÜÞä ��Àî ��¹÷� �� (188

ù��¿ó¢ ö�µ¨ ø¢ Ëþ�ã� (2 ù��¿ó¢ ÂÎ¨ ø¢ Ëþ�ã� (1

n ø · · · ,3 ,2 ,1 ýø¤ ´ÈÚþ�� ñ�Þä� (4 ù��¿ó¢ ý�þ�¤¢ ø¢ Ëþ�ã� (3

ß � �� â �Â õ � � Ý � � î ��� ��� �¤ � û 3 ø � û 2 ý�Þû Å³¨ ,Ý � � î �ä �¤ A ß� �� â �Â õ �ø¢ ø ñø� ö� µ¨ ø¢ ý�� Âð� (189

?´¨� ��Àî A .Ý�¨¤üõ

2 1 3

3 2 1

1 3 2

2 1 3

3 2 1

1 3 2

( 4

1 2 3

2 3 1

3 1 2

( 3

1 3 2

3 2 1

2 1 3

( 2

3 2 1

1 3 2

2 1 3

( 1

?Àª�� À÷���üõ ��Àî ß��� â�Âõ ×þ ��¨ ÂÎ¨ ø ñø� ÂÎ¨ ý�û�þ�¤¢ Ûî á�Þ¹õ (190

21 ( 4 20 ( 3 15 ( 2 10 ( 1

?´¨� ��Àî a
36

+ a
54

¤�ÀÖõ ,Ý�û¢ Çþ�Þ÷ aij �� �¤ ��e j ö�µ¨ ø ��

e

i ÂÎ¨ ý�þ�¤¢ Âð� 6× 6 üÈ¡Â� ß��� â�Âõ ¤¢ (191

10 ( 4 8 ( 3 9 ( 2 7 ( 1

¤¢ é¤�ãõ ø ×þ��ê ,ü®�þ¤ §�î �¨ ¤¢ À�û��¡üõ C ø B , A ý�¹È÷�¢ �¨

�¨ §�î Âû .À��î ´îÂª 13/30 �� 12 ø 11/30 �� 10 , 9/30 �� 8 ý�û´ä�¨

´îÂª ¤� � ×þ ÍÖ ê �û§�î ¥� ×þ Âû ¤¢ �¹È÷�¢ Âû ø ¢¤�¢ ü¨¤¢ ý�ÆÜ�

§�î ¤¢ ¢Âê ��Àî ²� �� ´¨�¤ ¥� °��Â� �� Âþ¥ ý�þ¤�õ�÷Â� �� ���� �� .À�îüõ

?À�îüõ ´îÂª 9/30 �� 8 ´ä�¨ é¤�ãõ §�î ¤¢ ¢Âê ��Àî ø 13/30 �� 12 ×þ��ê

C −B ( 1

A−B ( 2

B − C ( 3

B �þ A− C ( 4

ساعت192)
ها ک®س

۸-۹/۳۰۱۰-۱۱/۳۰۱۲-۱۳/۳۰

ریاضی

فیزیک

معارف

A B

C
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?´ª�¢ Àû��¡ ¢��ø �¤�ú� ÂÎ¨ ý�Â� ÓÜµ¿õ ´ó�� À�� ,Àª�� ß��� â�Âõ ×þ ø¤��ø¤ â�Âõ Âð�

2 (2 1 (1

4 (4 3 (3

(193

x 1 3 4

y 4 2 z

4 t m 2

n p q r

?Àª�� 10 Â��Â� �÷�¡ ø¢ ßþ� ¢�Àä� á�Þ¹õ �î ý¤�Ï �� ¢Âî ��¿µ÷� �¤ 7× 7 ß��� â�Âõ ×þ ¥� �÷�¡ ø¢ ö���üõ ÕþÂÏ À�� �� (194

121 ( 4 120 ( 3 119 ( 2 118 ( 1

?¢¤�¢ ¢��ø �þ�Þµõ 3× 3 ß��� â�Âõ À�� (195

6 ( 4 8 ( 3 10 ( 2 12 ( 1

,Ý�ª�� ù¢�¢ ¤�Âì ø¤��ø¤ â�Âõ ¤¢ �¤ 3 × 3 Àõ�ãµõ ß��� â�Âõ ø¢ Â�Ñ÷ �� Â�Ñ÷ ý�û�þ�¤¢ Âð�

?´¨� ��Àî a+ b+ c Û¬��

66 (2 65 (1

68 (4 67 (3

(196

13 a 31

21 b 12

32 c 23

?´¨� ��Àî x ¤�ÀÖõ ,À÷Àõ�ãµõ B ø A ß��� ý�ûâ�Âõ

2 (2 1 (1

4 (4 3 (3

(197

A =

2

4

1 x

B =

2

2

?´¨� ´¨¤¢�÷ ��þ�ð ��Àî ù�Ú÷� ,Àª�� A ß��� â�Âõ ýø¤ σ ´ÈÚþ�� ñ�Þä� ¥� Û¬�� ß��� â�Âõ σ(A) Âð� (198

.À�ª�� Àõ�ãµõ À�÷���üõ σ(A) ø A ß��� ý�ûâ�Âõ ( 1

.À÷Àõ�ãµõ σ(A) ø A ù�Ú÷� ,À�ª�� Àõ�ãµõ ß��� â�Âõ ø¢ B ø A Âð� ( 2

.À÷Àõ�ãµõ σ(A) ø σ(A) ù�Ú÷� ,À�ª�� Àõ�ãµõ ß��� â�Âõ ø¢ B ø A Âð� ( 3

.À�ª�±÷ Àõ�ãµõ C ø A �õ� À�ª�� Àõ�ãµõ C ø B ß��»Þû ø B ø A ß��� ý�û â�Âõ ´¨� ßØÞõ ( 4

a+ b + c+ d Û¬�� ,À�ª�� Àõ�ãµõ ø¤��ø¤ ß��� â�Âõ ø¢ Âð�

?´¨� ��Àî

8 (2 7 (1

10 (4 9 (3

(199

2 3 4 1

3 2 1 4

4 1 2 3

1 4 3 2

a · · · 4 1

· · · b · · · 3

1 · · · c · · ·

3 2 · · · d
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©¤�Þª ý�Â� üþ�û©ø¤ 2.3

ñ�Þª �Àä ø ñ�Þª Û¬� 1.2.3

ö��¥ ø¢ Âû �� ÂÔ÷ 20 ø À�÷�¢üõ �¤ ü÷�Þó� ö��¥ ÂÔ÷ 45 ø üÆ�ÜÚ÷� ö��¥ �ú÷� ¥� ÂÔ÷ 60 .¢¤�¢ �Ìä 100 ü��Ö�Ö½� ý�Æ¨�

b

õ ×þ (200

?À�÷�¢üÞ÷ �¤ ö��¥ ø¢ ¥� ×þ º�û �Æ¨�

b

õ ßþ� �Ìä À�� .À÷�ÍÜÆõ

25 ( 4 20 ( 3 15 ( 2 10 ( 1

?¢¤�À÷ ¢��ø 5 ø 3 ý�ûÛõ�ä ¥� ×�»�û ñø� ¢�Àä� �� ö� ý�þ�¹� ¤¢ �î ¢¤�¢ ¢��ø 300 ¥� ÂµÈ���÷ üã�±Ï ¢Àä À�� (201

170 ( 4 160 ( 3 150 ( 2 140 ( 1

?À�ª�� ñø� 72 ø 45 ¢�Àä� �� ´±Æ÷ �î ¢¤�¢ ¢��ø 1386 ýø�Æõ ÂµØ��î ´±·õ ¼�½¬ ¢Àä À�� (202

418 ( 4 968 ( 3 369 ( 2 1017 ( 1

?À¨Â� ��µî ×þ Ûì�À� ×þ Âû �� �î ý¤�Ï �� ¢Âî Ý�ÆÖ� ÂÔ÷ 3 ß�� ö���üõ ÕþÂÏ À�� �� �¤ ÓÜµ¿õ ��µî 5 (203

240 ( 4 210 ( 3 150 ( 2 120 ( 1

?¢¤�¢ ���� ax+ 105y = 6 ý�ó��¨ �ó¢�ãõ

{

1,2, · · · ,105
}

ý�ä�Þ¹õ �� ÕÜãµõ a ¢Àä À�� ý�¥� �� (204

72 ( 4 60 ( 3 48 ( 2 36 ( 1

?À÷Â�Ú÷ ¤�Âì ö�ª¢�¡ ý�� ¤¢ x ø t ø m �ú÷� ¤¢ �î ´¡�¨ ö���üõ üêÂ� Çª ý�ÞÜî À�� " matrix ' ý�ÞÜî éøÂ� �� (205

426 ( 4 576 ( 3 384 ( 2 294 ( 1

?À÷¤�¢ ¢��ø gle ø an , tri ý�û�¤�±ä ¥� �� ø¢ Ûì�À� triangle ý�ÞÜî éøÂ� ¥� ´ÈÚþ�� À�� ¤¢ (206

258 ( 4 252 ( 3 240 ( 2 224 ( 1

?¢Âî ÓþÂã� ö���üõ �ª�� â��� À�� ø ×þ��×þ â��� À�� °��Â� �� {1,2,3,4} ý�ä�Þ¹õ �� {1,2,3} ý�ä�Þ¹õ ¥� (207

ÂÔ¬ ø 6 ( 4 ÂÔ¬ ø 24 ( 3 9 ø ÂÔ¬ ( 2 36 ø ÂÔ¬ ( 1

?¢¤�¢ ¢��ø B �� A ¥� �ª�� Â�è â��� À�� .À÷�øÂÔõ B =
{

a, b, c
}

ø A =
{

1,2,3,4
}

ý�û�ä�Þ¹õ (208

63 ( 4 36 ( 3 45 ( 2 54 ( 1

ýø¤ Â� â��� �î ý¤�Ï �� ´ª�÷ ö���üõ B =
{

b
1

, b
2

, b
3

}

ý�ä�Þ¹õ �� A =
{

a
1

, a
2

, a
3

, a
4

}

ý�ä�Þ¹õ ¥� �ª�� â��� À�� (209

?Àª�� (a
1

, b
1

) °�Âõ �ø¥ Ûõ�ª ø Àª�� ùÀª ÓþÂã� A ý�Ìä� üõ�Þ�

81 ( 4 15 ( 3 12 ( 2 27 ( 1
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ýÂ��±î �÷� Û¬� 2.2.3

?Àª�� �µª�¢ ¤�Âì Â��±î ø¢ ¥� Ç�� �÷� ×þ ¤¢ Ûì�À� �� À÷Â�Ú� ¤�Âì �÷� À�� Â·î�À� ¤¢ Â��±î 65 (210

34 ( 4 33 ( 3 32 ( 2 31 ( 1

82 ýÂ¨�Â¨ ?´¨� ¤ÀÖ� À÷�ùÀª Àó�µõ �µÔû ¥� ¥ø¤ ×þ ¤¢ ø ñ�¨ ¥� ù�õ ×þ ¤¢ �ú÷� ¥� ÂÔ÷ ø¢ Ûì�À� �î ý¢�Âê� ¢�Àã� ßþÂµÞî (211

88 ( 4 85 ( 3 78 ( 2 75 ( 1

ßÿÞÎõ �� Ý��î �¤�¡ �±ã� ¥� Àþ�� ùÂúõ À�� Ûì�À� .´¨� ¢���õ ü�� ùÂúõ 3 ø �õÂì ùÂúõ 2 ø ù��¨ ùÂúõ 4 �±ã� ×þ ¤¢ (212

?¢¤�¢ ¢��ø ü��¿µ÷� ý�ûùÂúõ ¤¢ �þ�Þµõ Ù÷¤ á�÷ �¨ Ýî ´¨¢ �î Ýþ�ª

8 ( 4 7 ( 3 6 ( 2 4 ( 1

ßÿÞÎõ �� Àª�� Àþ�� À�� Ûì�À� m .À÷¢���õ �±ã� ×þ ¤¢ �þ�Þµõ ýù¥�À÷� �¨ ø ÓÜµ¿õ Ù÷¤ �¨ ¤¢ üÚ÷¤¢�Àõ m ¢�Àã� (213

?¢¤�¢ ¢��ø ù¥�À÷�Ýû ø Ù÷¤Ýû ¢�Àõ 8 Ýî´¨¢ �ú÷� ß�� ¤¢ Ýþ�ª

63 ( 4 64 ( 3 65 ( 2 66 ( 1

À�� Ýî´¨¢ ,À÷�Û�Ê½� ñ�çÈõ ü®�þ¤ ø ü�Â¹� ý�û�µª¤ ¤¢ ��¨ ø �ø¢ ,ñø� ý�û�þ�� ¤¢ ü÷�¥�õ�Ç÷�¢ ö�µ¨Â��¢ ×þ ¤¢ (214

?À÷��µª¤ ×þ ø �þ�� ×þ ¥� ¥�õ�Ç÷�¢ 4 Ûì�� Ýþ�ª ßÿÞÎõ �� Ý��î ��¿µ÷� ö�µ¨Â��¢ ßþ� ¥� ¥�õ�Ç÷�¢

25 ( 4 21 ( 3 19 ( 2 16 ( 1

?Ý�ª�� �µª�¢ ÇÔî ´Ô� ×þ �

f

Þµ� �� Ý��î �¤�¡ �±ã� ßþ� ¥� �Ú�ó À�� Ûì�À� ,¢¤�¢ ¢��ø �þ�Þµõ ÇÔî ´Ô� 7 ý��±ã� ¤¢ (215

9 ( 4 8 ( 3 7 ( 2 3 ( 1

?Àª�� 20 Â��Â� ¢�Àä� ¥� ´Ô� ×þ Ûì�À� á�Þ¹õ �� Ý��î ��¿µ÷� Àþ�� �Ìä À�� Ûì�À� {1,2,3, · · · ,19} ý�ä�Þ¹õ ¥� (216

12 ( 4 11 ( 3 10 ( 2 9 ( 1

.´¨� . . . . . . ¥� ÂµÞî �ÎÖ÷ ù¢ ßþ� ¥� �ÎÖ÷ 2 ý�Ü¬�ê Ûì�À� ,À�®øÂÔõ À��ø ×þ âÜ® �� üã�Âõ Û¡�¢ �ÎÖ÷ ù¢ (217

√
3

6

( 4

√
3

3

( 3

√

2

3

( 2

√
2

3

( 1

�Â®Û¬�� Ý�ª�� ßÿÞÎõ �î ý¤�Ï �� Ý��îüõ ��¿µ÷� ý�Ìä k ý�ä�Þ¹õÂþ¥ ×þ A =
{

1,2,3, · · · ,12
}

ý�ä�Þ¹õ ¥� (218

?´¨� ��Àî k ¤�ÀÖõ ßþÂµÞî ,´¨� 12 Â��Â� ö� �Ìä 2 Ûì�À�

4 ( 4 7 ( 3 9 ( 2 10 ( 1

Çª ö¤�Ö� �îÂõ ö¢Âî ÛÊµõ ¥� �î ý��þø�¥ Ý�ª�� ßÿÞÎõ �� Ý�û¢ ¤�Âì Àþ�� ÝÑµ�õ üãÜ® Çª ×þ Û¡�¢ �ÎÖ÷ À�� Ûì�À� (219

?´¨� 30

0

¥� ÂµÞî ,Àþ�üõ ¢��ø �� ¯�Ö÷ ßþ� ¥� �ÎÖ÷ ø¢ �� üãÜ®

7 ( 4 11 ( 3 12 ( 2 13 ( 1
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Ýþ�ª ßÿÞÎõ �� Ý��î �¤�¡ �±ã� ¥� Àþ�� ùÂúõ À�� Ûì�À� ,Àª�� �±¨ ùÂúõ c ø ù��¨ ùÂúõ b ø À�Ô¨ ùÂúõ a ý��±ã� ¤¢ Âð� (220

?´¨� �ú÷� ß�� ¤¢ �±¨ ùÂúõ 2 Ûì�À�

a+ b+ 3 ( 4 a+ b+ 2 ( 3 a+ b+ 1 ( 2 a+ b ( 1

?Àª��

1

2

¥� ÂµÞî �ÎÖ÷ ø¢ Ûì�À� ß�� ý�Ü¬�ê �î Ý��î ��¿µ÷� Àþ�� �ÎÖ÷ À�� ,À��ø 2 âÜ® �� üä�®��ýø�Æµõ ¶Ü·õ ¤¢ (221

6 ( 4 17 ( 3 16 ( 2 5 ( 1

¤¢ ,Ý��îüõ �¤�¡ ùÂúõ 11 �Æ�î ßþ� ¥� ö¢Âî ù�Ú÷ öøÀ� .´¨� ¢¤¥ ýùÂúõ 10 ø �õÂì ýùÂúõ 6 ,À�Ô¨ ýùÂúõ 4 Ûõ�ª ý��Æ�î (222

:�

f

õ��ó� �¤�¬ ßþ�

.´¨� ùÀª �¤�¡ ùÂúõ ×þ Ûì�À� Ù÷¤ Âû ¥� ( 1

.´¨� ùÀª �¤�¡ ¢¤¥ ýùÂúõ 2 Ûì�À� ( 2

.´¨� ùÀª �¤�¡ À�Ô¨ ýùÂúõ ×þ Ûì�À� ( 3

.´¨� ùÀª �¤�¡ ¢¤¥ ýùÂúõ ×þ Ûì�À� ( 4

Ýî´¨¢ �î Ýþ�ª ßÿÞÎõ �� Ý��î ��¿µ÷� ý�Ìä 2 ý�ä�Þ¹õÂþ¥ À�� Ûì�À� S =
{

2,3,5,7,11,13,15
}

ý�ä�Þ¹õ ¥� (223

?´¨� �ø¥ �ú÷� ¥� üØþ ý�Ìä� �Â®Û¬��

22 ( 4 16 ( 3 15 ( 2 11 ( 1

,Àª�� �µª�¢ ßþÂþ�¨ ¥� ÂµÈ�� ý�

b

¤ Àþ�� ùÀ÷�ª��¿µ÷� .À÷��¨¤Àõ ¤�õ� �� ù¤ø�Èõ ��¿µ÷� ¢�õ�÷ ÂÔ÷ 7 ýÂÔ÷ 40 §�î ×þ ¤¢ (224

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ùÀ÷�ª��¿µ÷� ý�

b

¤ Ûì�À

a

�

8 ( 4 7 ( 3 6 ( 2 5 ( 1

1 Â�è íÂµÈõ ��Üä ��ÆÖõ �ú÷� ¢Àä ø¢ Ûì�� Ý�ª�� ßÿÞÎõ �� Ý��î ��¿µ÷� ,

{

2,3,4, · · · ,30
}

�ä�Þ¹õ ¥� �Ìä À�� Ûì�À

a

� (225

89 ü®�þ¤ ýÂ¨�Â¨ ?À÷¤�¢

12 ( 4 11 ( 3 10 ( 2 9 ( 1

?À÷¤�¢ ö�ÆØþ ùÀ÷�Þ�ì�� ,�Ìä À�� Ûì�À� , 12 Â� S ý�û�Ìä Ý�ÆÖ� ¤¢ .´¨� üã�±Ï ¢�Àä� ¥� �Ìä 50 ý�¤�¢ S �ä�Þ¹õ (226

90 ü®�þ¤ ýÂ¨�Â¨

6 ( 4 5 ( 3 4 ( 2 3 ( 1

�ø¥ ø¢ ¤¢ Ý�ª�� ßÿÞÎõ �� ,Ý��î ��¿µ÷� ´±·õ ø ¼�½¬ ¢�Àä� ý�ûÉµ¿õ �� , (a, b) �¤�¬ �� °�

a

Âõ �ø¥ À�� Ûì�À

a

� (227

92 ü®�þ¤ ýÂ¨�Â¨ ?À�µÆû �ø¥ ¢�Àä� ,�ø

a

¢ ý�ûÉµ¿õ âÞ� ø ñø

a

� ý�ûÉµ¿õ âÞ� ,ü��¿µ÷�

6 ( 4 5 ( 3 4 ( 2 3 ( 1

ý�¤�¢ �Ìä À�� Ûì�À

a

� ,ß�Öþ ¤�Ï �� ,27 Â� S ý�û�Ìä Ý�ÆÖ� ¤¢ ,Àª�� üã�±Ï ¢�Àä� ¥� ý�Ìä 115 �ä�Þ¹õÂþ¥ ×þ S Âð� (228

94 ü®�þ¤ ýÂ¨�Â¨ ?À�µÆû ùÀ÷�õüì�� ×þ

7 ( 4 6 ( 3 5 ( 2 4 ( 1
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(ü®�þ¤ ñ�Àµ¨�) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

üã�±Ï Ûõ�î â�Âõ �¨ á�Þ¹õ �¤�¬ �� ö���üõ �¤ üã�±Ï ¢Àä Âû' ýù¤��ð ý�Â� üÌÖ÷ ñ�·õ À÷���üõ Âþ¥ ¢�Àä� ¥� ×þ��Àî (1

?Àª�� ".´ª�÷

59 ( 4 37 ( 3 24 ( 2 14 ( 1

?´¨� ´¨¤¢ ��Àî (2

x < y =⇒ 1

x
>
1

y
(2 ⌊x⌋ = ⌊y⌋ =⇒ x = y (1

��ÀØ»�û (4 0 < x < 1 =⇒ x2 > x (3

ÂþÁ�Ç¿� 7 Â� ¢Àä ßþ� ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 7 Â� ¢Àä ×þ ��ì¤� á�Þ¹õ Âð�' ýù¤��ð ý�Â� ËÖ÷ ñ�·õ ,Âþ¥ ¢�Àä� ¥� ×þ��Àî (3

?Àª��üõ ".´¨�

257 ( 4 133 ( 3 91 ( 2 77 ( 1

?Àª��üõ ".´¨� ñø� ý¢Àä n2 + 3 �¤�±ä n üã�±Ï ¢Àä Âû ý�¥� ��' ÝØ� ý�Â� üÌÖ÷ ñ�·õ ,��þ�ð ��Àî (4

8 ( 4 6 ( 3 4 ( 2 2 ( 1

92 ü®�þ¤ ýÂ¨�Â¨ ?À�îüõ ËÖ÷ �¤ ".´ª�÷ üó��µõ ¢Àä À�� á�Þ¹õ �¤�¬ �� ö���üõ �¤ üã�±Ï ¢Àä Âû' ÝØ� ´�Ü

a

î ¢Àä ��Àî (5

74 ( 4 72 ( 3 64 ( 2 56 ( 1

üã�±Ï �ø¥ ¢Àä ý¢�Àã� á�Þ¹õ �¤�¬ �� ö���üõ �¤ �ø¥ ¢Àä Âû' ýù¤��ð ý�Â� üÌÖ÷ ñ�·õ À÷���üõ Âþ¥ ¢�Àä� ¥� ×þ��Àî (6

?Àª�� ".´ª�÷ üó��µõ

32 ( 4 30 ( 3 28 ( 2 24 ( 1

. . . . . . . ©ø¤ ¥� ".´¨� ¢Âê xy ù�Ú÷� ,Àª�� ¢Âê x
y
ø À�ª�� üã�±Ï ¢Àä ø¢ y ø x Âð�' ÝØ� üµ¨¤¢ . . . . . . . ý�Â� (7

.¢�ªüõ ù¢�Ôµ¨�

üµÈð¥�� ��±�� - ¢¤ ( 4 Ý�ÖµÆõ ��±�� - ��±�� ( 3 ËÖ÷ ñ�·õ - ¢¤ ( 2 ÓÜ¡ ö�ûÂ� - ��±�� ( 1

?´¨� Âê ��Àî �� ñ�Àµ¨� áøÂª ,ÓÜ¡ ö�ûÂ� ©ø¤ �� ".´¨� ¢Âê n ù�Ú÷� ,Àª�� ¢Âê n3 Âð�' ý��Ìì ��±�� ý�Â� (8

.´¨� �ø¥ n3 ( 4 .´¨� ¢Âê n3 ( 3 .´¨� �ø¥ n ( 2 .´¨� ¢Âê n ( 1
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�� ¯��Âõ ùÀõ� Ç�� Ëì��� ,ÓÜ¡ ö�ûÂ� ÕþÂÏ ¥� (.À�µÆû ´±·õ üÖ�Ö� ¢Àä ø¢ b ø a)
√
ab ≤ a+ b

2

ýø�Æõ�÷ ��±�� ¤¢ (9

?´¨� Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî

√
ab < 0 ( 4 a2 + b2 < 0 ( 3 (a− b)2 < 0 ( 2 (a+ b)2 < 0 ( 1

:ù¤��Þû ù�Ú÷� ,Àª�� Ù�ð xy Âð� (10

.´¨� Ù�ð x ø Ù�ð y (2 .´¨� Ù�ð x ø �þ�ð y (1

��ÀØ»�û (4 .´¨� ÂÔ¬�÷ ø �þ�ð y ø Ù�ð x (3

?´¨� ´¨¤¢ ù¤��Þû ��þ�ð ��Àî ,Àª�� Ù�ð ý¢Àä a− b ø �þ�ð ý¢Àä a+ b Âð� (11

.´¨� Ù�ð

a+ b

a− b
( 4 .´¨� Ù�ð b ø �þ�ð a ( 3 .À�µÆû Ù�ð ø¢ Âû b ø a ( 2 .´¨� Ù�ð a2 − b2 ( 1

?´¨� ´¨¤¢ ù¤��Þû ��þ�ð ��Àî ,Àª�� Ù�ð b ø �þ�ð a Âð� (12

.´¨� Ù�ð (a2 + 1)b (2 .´¨� Ù�ð ab (1

.´¨� ¼�½¬ 3 ø 2 ý�û��þ�ð (4 .´¨� Ù�ð a+ b (3

?Àª��üõ ".´¨� Ù�ð ,´±·õ Ù�ð ¢Àä ø¢ Âû âÞ�Û¬��' ÝØ� ý�Â� üÌÖ÷ ñ�·õ ,¢Àä ø¢ ��Àî (13

√
2− 2 ø

√
2+ 2 ( 4 2+

√
2 ø 2−

√
2 ( 3

√
2− 1 ø

√
2+ 1 ( 2 1+

√
2 ø 1−

√
2 ( 1

.Ý��îüõ ù¢�Ôµ¨� . . . . . . ¥� ".´¨� Ù�ð x+ y ù�Ú÷� ,Àª�� Ù�ð y ø �þ�ð x Âð�' ÝØ� üµ¨¤¢ ��±�� ý�Â� (14

üµÈð¥�� ��±�� ( 4 ÓÜ¡ ö�ûÂ� ( 3 ËÖ÷ ñ�·õ ( 2 ü®�þ¤ ý�ÂÖµ¨� ( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî ,Àª�� �ø¥ ý¢Àä c ø ¢Âê ¢Àä ø¢ b ø a Âð� (15

.´¨� ¢Âê (a+ b)(c− 1) (2 .´¨� ¢Âê ac+ bc (1

.´¨� ¢Âê a+ b+ c+ 4 (4 .´¨� ¢Âê a+ b+ c− 1 (3

?´¨� ¢Àä ��Àî ¥� ü�ÂÌõ ù¤��Þû x(x+ 3) ,Àª�� 3 �ÂÌõ ø üÞì¤ �¨ üã�±Ï ¢Àä ×þ x Âð� (16

24 ( 4 18 ( 3 15 ( 2 12 ( 1
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?¢Âî ´��� üµÈð¥�� ��±�� �� ö���üõ �¤ Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî (17

2

n
< n! , (n ∈ N , n ≥ 4) (2 2

n
> n2 , (n ∈ N , n ≥ 5) (1

a+
1

a
≤ −2 , (a < 0) (4

a+ b

2

≥
√
ab (3

(x, y, z ∈ R) ?Ý�¨¤üõ ´¨¤¢ �È�Þû ý�Î��¤ ��Àî �� üµÈð¥�� ©ø¤ �� x2 + y2 + z2 ≥ xy + xz + yz ýø�Æõ�÷ ��±�� ¤¢ (18

(x− y)2 + (x− z)2 + (y − z)2 ≥ 0 (2 (x+ y + z)
(

1

x
+
1

y
+
1

z

)

≥ 9 (1

(x+ y)2 + (x+ z)2 + (y + z)2 ≥ 0 (4 x2 + y2 + z2 + 3 ≥ 2(x+ y + z) (3

1

x
× 1

y
≥ a

x2 + y2
ýø�Æõ�÷ �� Àª�� ¤ÀÖ� a ¤�ÀÖõ Â·î�À� ù�Ú÷� ,À�ª�� ´±·õ üÖ�Ö� ¢Àä ø¢ y ø x ø üÖ�Ö� ¢Àä ×þ a Âð� (19

?Àª�� ¤�ÂìÂ� ù¤��Þû

-1 ( 4 1 ( 3 -2 ( 2 2 ( 1

ø¢ y ø x) ?´¨� ��Àî ùÀõ� ´¨¢ �� üúþÀ� ý �Î��¤ ,üµÈð¥�� ��±�� ÕþÂÏ ¥�

1√
x
+

1√
y
≥ 4√

x+
√
y
ýø�Æõ�÷ ��±�� ¤¢ (20

(.À�µÆû ´±·õ üÖ�Ö� ¢Àä

(
√
x+
√
y)2 ≥ 0 ( 4 (

√
x−√y)2 ≥ 0 ( 3 x2 + y2 ≥ 0 ( 2 (x+ y)2 ≥ 0 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3 1 2 3 3 3 3 3 4 2 4 2 2 2 4 2 3 4 4 3
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(¼�½¬ ¢�Àä� ¤¢ ýÂþÁ�Ç¿�) 2 ù¤�Þª üþ�õ¥�¢�¡ 2.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

72 ¢�¥� ?´¨� ÂþÁ�Ç¿� ù¤��Þû Âþ¥ ý�û¢Àä ¥� ×þ��Àî Â� ,À�ª�� ¼�½¬ ¢�Àä� b ø a �î ü�¤�¬ ¤¢ ab(a− b) ¢Àä (1

2 ( 4 4 ( 3 16 ( 2 8 ( 1

?Àª��üõ ¼�½¬ ¢Àä ×þ ��÷

n2 − 5n+ 28

n− 4 Û¬�� , n ¼�½¬ ¢Àä À�� ý�¥� �� (2

32 ( 4 24 ( 3 16 ( 2 12 ( 1

?Àª�� A = {n : 7|2n − 1} ý�ä�Þ¹õ �Ìä �î ´¨� ¢���õ 100 ¥� ÂµÞî üã�±Ï ¢Àä À�� (3

8 ( 4 33 ( 3 34 ( 2 7 ( 1

?´¨� ��Àî x+ y �¤�¬ ßþ� ¤¢ , p+ y2 = x2 �î ý¤�Ï �� À�ª�� üã�±Ï ¢Àä ø¢ y ø x ø ñø� ¢Âê ¢Àä ×þ p Ý��î Âê (4

p+ 1 ( 4 1 ( 3 p ( 2 p− 1 ( 1

(a, b ∈ N) ?´¨� ��þ�ð ��Àî a+ b ,Àª�� 2 Óó�¿õ ñø� ¢Àä p ø a2 = p+ b2 Âð� (5

ab ( 4 p ( 3 2 ( 2 1 ( 1

?´¨� ��Àî xy Û¬�� ù�Ú÷� 4x2 − 9y2 = 31 ø À�ª�� üã�±Ï ý¢�Àä� y ø x Âð� (6

40 ( 4 20 ( 3 33 ( 2 50 ( 1

?´¨� ��Àî 108 Â� x3 + y3 + z3 ýùÀ÷�õüì�� ,À�ª�� 6 �ÂÌõ �¨ Âû z ø y ø x Âð� (7

3 ( 4 ÂÔ¬ ( 3 6 ( 2 2 ( 1

?´¨� ��Àî n üÞì¤ ø¢ ¢�Àä� ¢�Àã� ,Àª�� 1 Â�è íÂµÈõ ��Üä��ÆÖõ ý�¤�¢ " n+ 4 ø 9n− 5 ' ¢Àä ø¢ ø üã�±Ï ¢Àä , n Âð� (8

85 ýÂ¨�Â¨

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?Àª�� �µª�¢ À÷���üõ ÓÜµ¿õ ¤�ÀÖõ À�� n+ 3 ø 2n2 + n+ 3 ¢Àä ø¢ íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� (9

6 ( 4 5 ( 3 4 ( 2 3 ( 1

��Üä��ÆÖõ ßþÂµð¤�� ,Àª�� p4 ø b íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� p2 ø ù¢�� p2 ø a íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� p ¢Àä Âð� (10

53 ýÂ¨�Â¨ ?´Æ�� p5 ø ab íÂµÈõ

p3 ( 4 p ( 3 p4 ( 2 p2 ( 1
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80 ýÂ¨�Â¨ ?´¨� ��Àî n+ 7 ø n2 + 9n+ 21 ¢Àä ø¢ íÂµÈõ ��Üä��ÆÖõ ßþÂµð¤�� ,Àª�±÷ 7 �ÂÌõ n üã�±Ï ¢Àä Âð� (11

7 ( 4 1 , 5 ( 3 1 , 3 ( 2 1 ( 1

89 ü®�þ¤ ýÂ¨�Â¨ ?À÷�ñø

a

� Ýû �� ´±Æ÷ 11n+ 4 ø 25n+ 9 ý�û�¤�¬ �� ¢Àä ø¢ , n üÞì¤ ø¢ ø üã�±Ï ¢Àä À�� ý�¥� �� (12

90 ( 4 89 ( 3 87 ( 2 86 ( 1

93 ü®�þ¤ ýÂ¨�Â¨ ?À÷�ñø

a

� Â�è Ýû �� ´±Æ÷ , 7n+ 3 ø 5n− 2 ý�û�¤�¬ �� ¢Àä ø¢ , n üÞì¤ ø¢ üã�±Ï ¢Àä À�� ý�¥� �� (13

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?´¨� ��Àî a ¤�ÀÖõ ßþÂµÈ�� ,Àª�� ´ÞÆì �¤�¡ Â��Â� �¨ 18 Â� a Ý�ÆÖ� ýùÀ÷�õüì�� Âð� (14

105 ( 4 84 ( 3 21 ( 2 136 ( 1

��Àî �ÂÌõ a ¤�ÀÖõ ßþÂµð¤�� .´¨� ÂµÞî À��ø 2 ö� ´ÞÆì�¤�¡ â�Âõ ¥� Ý�ÆÖ� ýùÀ÷�õüì�� 37 Â� a üã�±Ï ¢Àä Ý�ÆÖ� ¤¢ (15

84 ýÂ¨�Â¨ ?´¨� ¢Àä

16 ( 4 14 ( 3 12 ( 2 9 ( 1

¢Àä ßþÂµØ��î ö�Úû¢ Ýì¤ ,Àª�� 6 �ÂÌõ a Âð� .Àª��üõ 25 ´ÞÆì �¤�¡ ø 17 ùÀ÷�õüì�� b üã�±Ï ¢Àä Â� a ¢Àä Ý�ÆÖ� ¤¢ (16

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî a üã�±Ï

9 ( 4 8 ( 3 7 ( 2 6 ( 1

ý�û���� �ä�Þ¹õ ¥� �Ìä À�� ,Àª��üõ 37 ùÀ÷�Þ�ì�� ø 21 ´ÞÆì�¤�¡ b üã�±Ï ¢Àä Â� a üÞì¤ �¨ üã�±Ï ¢Àä Ý�ÆÖ� ¤¢ (17

92 ü®�þ¤ ýÂ¨�Â¨ ?Àª��üõ 5 �ÂÌõ a

4 ( 4 3 ( 3 2 ( 2 1 ( 1

94 ü®�þ¤ ýÂ¨�Â¨ ?Àª�� 1 Â��Â� ,5 ø 4 ¢Àä ø¢ Â� ö� ý�ûÝ�ÆÖ� ýùÀ÷�Þ�ì�� ø ù¢�� 11 �ÂÌõ �î ¢¤�¢ ¢��ø üÞì¤ �¨ ¢Àä À�� (18

6 ( 4 5 ( 3 4 ( 2 3 ( 1

´ÞÆì �¤�¡ Â��Â� ùÀ÷�Þ�ì�� ,Ý��î Ý�ÆÖ� 43 Â� �¤ ¢Àä ßþ� Âð� .Àª��üõ 26 Â��Â� 31 ¢Àä Â� N üã�±Ï ¢Àä Ý�ÆÖ� ýùÀ÷�Þ�ì�� (19

95 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî , N Âµð¤�� ¢Àä ö�Øþ Ýì¤ .¢�ªüõ

7 ( 4 6 ( 3 4 ( 2 2 ( 1

?´Æ�÷ 6q + 1 �¤�¬ �� ¢Àä ø¢ ��Àî �Â®Û¬�� (20

.´¨� 6q + 1 �¤�¬ �� �î ý¢Àä ø¢ Âû (2 .´¨� 6q + 5 �¤�¬ �� �î ý¢Àä ø¢ Âû (1

.´¨� 6q + 3 �¤�¬ �� �î ý¢Àä ø¢ Âû (4 .´¨� 6q − 1 �¤�¬ �� �î ý¢Àä ø¢ Âû (3

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4 1 2 2 4 4 4 2 4 1 4 4 2 3 4 3 2 3 2 4
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(�û¢Â�¤�î ø ¼�½¬ ¢�Àä� ¤¢ üµÈú÷Ýû) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.4

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?À÷¤�¢ ¤�Âì 7 ý�÷�Þ�� �� üµÈú÷Ýû §�î ×þ ¤¢ ùÀª ù¢�¢ ¢Àä ��Àî �� 39 ¢Àä (1

80 ýÂ¨�Â¨

98 ( 4 97 ( 3 96 ( 2 95 ( 1

�îý¤�Ï �� a üÞì¤ �¨ ¢Àä ßþÂµØ��î ,À÷¤�¢ ¤�Âì üµÈú÷Ýû §�î ×þ ¤¢ 132 ø 41 ø a ¢Àä �¨ m �÷�Þ�� �� üµÈú÷Ýû ¤¢ (2

81 ýÂ¨�Â¨ ?´¨� ��Àî ,¢�ª ¥�Âê� üµÈú÷Ýû §�î ýÂµÞî ¢�Àã� �� Z ý�ä�Þ¹õ

106 ( 4 104 ( 3 103 ( 2 102 ( 1

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ´¨¤¢�÷ 7 ý�÷�Þ�� ¤¢ ýÂ�ð�¹�µ÷ ��Àî , 36 a
84≡ 192 üµÈú÷Ýû ý�Î��¤ ¥� (3

3a ≡ 2 ( 4 2a ≡ −1 ( 3 a ≡ 4 ( 2 a ≡ 3 ( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ´¨¤¢�÷ ýÂ�ð�¹�µ÷ ��Àî , 9a
18≡ 6b üµÈú÷Ýû ý�Î��¤ ¥� (4

3a
6≡ 2b ( 4 a

6≡ 2 ( 3 b
3≡ 0 ( 2 a

2≡ 0 ( 1

?Àª�� 2 Â��Â� 7 ø 6 ¢�Àä� Â� �ú÷� Ý�ÆÖ� ýùÀ÷�õüì�� �î ¢¤�¢ ¢��ø üÞì¤ �¨ ¢Àä À�� (5

22 ( 4 21 ( 3 20 ( 2 19 ( 1

83 ¢�¥� ?´¨� ��Àî 16 Â� a+ a2 + a3 + a4 Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� n ∈ N ø a = 8n+ 3 Âð� (6

8 ( 4 4 ( 3 12 ( 2 6 ( 1

?´¨� ��Àî 18 Â� (1386+ a)3 + (1386 + 2a)3 + (1386 + 3a)3 Ý�ÆÖ� ýùÀ÷�õüì�� (7

ÂÔ¬ ( 4 17 ( 3 3 ( 2 5 ( 1

76 ¢�¥� ?´¨� ÂÔ¬ ù¤��Þû ¢Àä ��Àî ö�Øþ Ýì¤ ,Àª�� üã�±Ï ý¢Àä a Âð� (8

a90 − a ( 4 a91 − a ( 3 a92 − a ( 2 a93 − a ( 1

?´¨� ��Àî 1

1385 + 2

1385 + 3

1385 + · · ·+ 1386

1385

ö�Øþ Ýì¤ (9

2 ( 4 1 ( 3 7 ( 2 3 ( 1

81 ¢�¥� ?´¨� ¤ÀÖ� (1! + 3! + · · ·+ 1381!)(2! + 4! + · · ·+ 1381!) ¢Àä ´¨�¤ ´Þ¨ Ýì¤ (10

2 ( 4 6 ( 3 4 ( 2 ÂÔ¬ ( 1
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89 ü®�þ¤ ýÂ¨�Â¨ ?Àª�±÷ ¢Àä ��Àî �ÂÌõ ´¨� ßØÞõ ababab üÞì¤ Çª ¢Àä (11

37 ( 4 31 ( 3 13 ( 2 7 ( 1

78 ýÂ¨�Â¨ ?´¨� ��Àî À�îüõ ëÀ¬ 13a
9≡ 11 üµÈú÷Ýû ý�Î��¤ ¤¢ �î a üÞì¤ �¨ ¢Àä ßþÂµØ��î ö�Øþ Ýì¤ (12

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?À�îüõ ëÀ¬ 2(x− 1) 12≡ 3+ 5x ý�ó¢�ãõ ¤¢ üÞì¤ 2 ¢Àä À�� (13

º�û ( 4 3 ( 3 4 ( 2 6 ( 1

68 ýÂ¨�Â¨ ?¢¤�¢ ���� ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ (15+ b)x+ by = 20 ý�ó¢�ãõ b ¤�ÀÖõ ��Àî ý�¥� �� (14

30 ( 4 15 ( 3 5 ( 2 3 ( 1

76 ýÂ¨�Â¨ ?´¨� ���� ý�¤�¢ Z ý�ä�Þ¹õ ¤¢ 60x+ 84y = 5n− 1 ý�ó��¨ �ó¢�ãõ , n ¤�ÀÖõ ��Àî ý�¥� �� (15

35 ( 4 33 ( 3 29 ( 2 24 ( 1

95 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî , x üÞì¤ ø¢ üã�±Ï ¢�Àä� ¢�Àã� ,Àª�� 221x + 357y = (221,357) Âð� (16

7 ( 4 6 ( 3 5 ( 2 4 ( 1

74 ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî �� Z ¤¢ x− y ¤�ÀÖõ ù�Ú÷� ,Àª�� 5x + 4y = 3 Âð� (17

9k + 1 ( 4 9k − 3 ( 3 3k − 1 ( 2 3k + 1 ( 1

80 ýÂ¨�Â¨ ?¢¤�¢ ���� À�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ 15x+ 14y = 1050 üÎ¡ ý�ó��¨ �ó¢�ãõ (18

5 ( 4 6 ( 3 3 ( 2 4 ( 1

83 ¢�¥� ?¢¤�¢ üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ ���� �ø¥ À�� 9x+ 11y = 1000 ý�ó¢�ãõ (19

12 ( 4 11 ( 3 10 ( 2 9 ( 1

?¢�ª ù¢�Ôµ¨� �Ø

a

¨ ø¢ Âû ¥� �î ý¤�Î� ´¡�¢Â� üó�þ¤ 50 ø 20 ý�û�Ø

a

¨ ý�Ü�¨ø �� �¤ ñ�þ¤ 350 æÜ±õ ö���üõ ÕþÂÏ À�� �� (20

6 ( 4 5 ( 3 4 ( 2 3 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 2 1 3 2 2 2 4 4 3 4 3 1 4 4 3 3 2 3 1
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(�û¢Â�¤�î ø ¼�½¬ ¢�Àä� ¤¢ üµÈú÷Ýû) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

ßþÂµð¤�� ,Àª�� �µêÂð ¤�Âì [5] üµÈú÷Ýû §�î ¤¢ 5a7 üÞì¤ 3 ¢Àä ø ùÀª ¥�Âê� üµÈú÷Ýû §�î 9 �� Z ý�ä�Þ¹õ Âð� (1

?´¨� ��Àî a �� ´Èú�Þû üÞì¤ 2 ¢Àä

93 ( 4 92 ( 3 97 ( 2 98 ( 1

?´¨� ��Àî x ù�Ú÷� , 2x+ 3y
7≡ 4 ø 5x+ 6y

7≡ 3 Âð� (2

7k − 1 ( 4 7k − 5 ( 3 7k + 3 ( 2 7k ( 1

76 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ´¨¤¢�÷ (3 ý�÷�Þ�� ��) ýÂ�ð�¹�µ÷ ��Àî , 12a
9≡ 18b üµÈú÷Ýû ý�Î��¤ ¥� (3

b ≡ 2 ( 4 a ≡ 0 ( 3 4a ≡ 6b ( 2 2a ≡ 3b ( 1

?´¨� ��Àî ö� Í¨ø Ýì¤ ,Àª�� 17 ø 9 °��Â� �� 20 Â� ø 12 Â� ö� ýùÀ÷�õüì�� �î Àª�� üÞì¤ 3 ¢Àä ßþÂµð¤�� N Âð� (4

7 ( 4 4 ( 3 5 ( 2 6 ( 1

?´¨� ��Àî 5 Â� a3 + b3 Ý�ÆÖ� ýùÀ÷�õüì�� ,´¨� 12 ø 3 Â��Â� °��Â� �� 15 Â� b ø a üã�±Ï ¢�Àä� Ý�ÆÖ� ýùÀ÷�õüì�� (5

ÂÔ¬ ( 4 3 ( 3 1 ( 2 5 ( 1

73 ¢�¥� ?´¨� ��Àî 12 Â� (241)161 + (242)161 + · · ·+ (252)161 ¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� (6

11 ( 4 6 ( 3 1 ( 2 0 ( 1

Â� (17a+1)4 + (17a+2)4 + (17a+3)4 + (17a+4)4 + (17a+5)4 Ý�ÆÖ� ýùÀ÷�õüì�� ,Àª�� 16 �ÂÌõ a ¢Àä Âð� (7

83 ¢�¥� ?´¨� ��Àî 4

3 ( 4 1 ( 3 ÂÔ¬ ( 2 2 ( 1

79 ýÂ¨�Â¨ ?´¨� ��Àî a üã�±Ï ¢Àä ßþÂµØ��î ,´¨� ÂþÁ�Ý�ÆÖ� 17 ¢Àä Â� 3

15 + a ¢Àä (8

12 ( 4 11 ( 3 6 ( 2 5 ( 1

84 ¢�¥� ?´¨� ��Àî (1383)1! + (1383)3! + · · ·+ (1383)1383! ö�Øþ Ýì¤ (9

5 ( 4 7 ( 3 2 ( 2 ÂÔ¬ ( 1

76 ýÂ¨�Â¨ ?´¨� Â��Â� �È�Þû ©¢�¡ ý�ûö��� ¥� ×þ��Àî ö�Øþ Ýì¤ �� ¢Àä Âû ö�Øþ Ýì¤ (10

ÝÈª ö��� ( 4 Ý¹�� ö��� ( 3 �¤�ú� ö��� ( 2 ��¨ ö��� ( 1
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62 ýÂ¨�Â¨ ?´¨� ��Àî ,Àª�� ���� ý�¤�¢ ax
m≡ b üµÈú÷Ýû ý�ó¢�ãõ �Ø�þ� ¯Âª (11

(a, b)|m ( 4 .Àª�� ñø� ¢Àä m ( 3 (a, b) = 1 ( 2 (a,m)|b ( 1

?´¨� ��Àî 36x
42≡ 96 üµÈú÷Ýû ý�ó¢�ãõ ���� (12

x
7≡ 5 ( 4 x

7≡ 1 ( 3 x
14≡ 12 ( 2 x

14≡ 6 ( 1

72 ýÂ¨�Â¨ ?´¨� ��Àî ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ 2x + 1

6≡ 4x üµÈú÷Ýû ý�ó¢�ãõ ý�ú���� ¢�Àã� (13

¤�Þªü� ( 4 8 ( 3 6 ( 2 ÂÔ¬ ( 1

79 ýÂ¨�Â¨ ?´¨� ���� ý�¤�¢ ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ¤¢ 24x+ 39y = 2n+ 1 ý�ó��¨ ý�ó¢�ãõ n üã�±Ï ¢Àä ��Àî ý�¥� �� (14

24 ( 4 16 ( 3 20 ( 2 23 ( 1

78 ýÂ¨�Â¨ ?¢¤�¢ ���� À�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ 7x + 5y = 130 üÎ¡ ý�ó��¨ �ó¢�ãõ (15

2 ( 4 3 ( 3 4 ( 2 5 ( 1

81 ¢�¥� ?¢¤�¢ −20 < x, y < 20 ýù¥�� ¤¢ ¼�½¬ ���� À�� 7x + 21y = 28 üÎ¡ ý�ó��¨ �ó¢�ãõ (16

13 ( 4 11 ( 3 9 ( 2 15 ( 1

83 ¢�¥� ?¢¤�¢ ���� a ∈
{

1,2,3, · · · ,20
}

¤�ÀÖõ À�� ý�¥� �� 3x+ 6y = a2 + 2 ý�ó¢�ãõ (17

6 ( 4 14 ( 3 7 ( 2 13 ( 1

76 ýÂ¨�Â¨ ?´¨� ��Àî 15 Â� b ¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� ,À��îüõ ëÀ¬ 15a+ 23b = 12 ý�ó¢�ãõ ¤¢ b ø a ¼�½¬ ¢�Àä� (18

9 ( 4 8 ( 3 6 ( 2 3 ( 1

�� �¤ �Ü�î 32 ö¥ø �� üÞÆ� ö���üõ ÕþÂÏ À�� �� ,Ý�ª�� �µª�¢ ¤��µ¡� ¤¢ üþ�Ü�î 5 ø 3 ý�û�÷¥ø üê�î ¢�Àã� �� À��î Âê (19

?À÷Â�ð ¤�Âì ø¥�Â� �Ôî ×þ ¤¢ ÍÖê �û�÷¥ø á�÷ ßþ� �î ý¤�Î� ¢Âî ßþ¥�� �û�÷¥ø ßþ�

4 ( 4 3 ( 3 2 ( 2 1 ( 1

ý�ûß� ¢�Àã� Ûì�À� ,Ý��î ù¢�Ôµ¨� ü÷�õ�� 150 ø ü÷�õ�� 350 ý�ûß� ¥� ö�õ�� 5000 ´Þ�ì �� ü��µî ÀþÂ¡ ý�Â� Ý�û��¿� Âð� (20

?´¨� ��Àî ü÷�õ�� 350

1 ( 4 3 ( 3 2 ( 2 10 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4 2 4 3 4 3 3 1 4 1 3 2 3 4 3 4 2 4 2 3
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(é�Âð üêÂãõ) 5 ù¤�Þª üþ�õ¥�¢�¡ 5.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?Àª�� ù¢�¨ é�Âð ×þ §��¤ ý��¤¢ ý�ó�±÷¢ À÷���üõ Âþ¥ §��¤ ���¤¢ ý�ó�±÷¢ ¥� ×þ��Àî (1

4,3,1,1,1 ( 4 4,3,2,2,1 ( 3 4,4,3,3,1 ( 2 5,4,3,2,0 ( 1

85 ýÂ¨�Â¨ ?Àª�� À÷���üõ �¤�¬ ��Àî �� ,ö� ý�û§�¤ ���¤¢ ý�ó�±÷¢ , 6 ý�±�Âõ ¥� ù¢�¨ é�Âð ×þ ¤¢ (2

5,4,3,3,2,1 ( 4 5,4,3,2,1,1 ( 3 5,4,3,2,2,1 ( 2 5,4,3,2,2,0 ( 1

?´¨� ��Àî ,Àª�� 3 ö� ýù¥�À÷� �î v
1

, v
2

, v
3

, v
4

, v
5

§��¤ �� ù¢�¨ ý�ûé�Âð ¢�Àã� (3

120 ( 4 90 ( 3 60 ( 2 10 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?¢�ªüõ Ûõ�î é�Âð ñ�þ À�� ö¢ø�ê� �� ,Àª�� 8 ö� ýù¥�À÷� ø �±�Âõ á�Þ¹õ �î À�±Þû é�Âð ×þ ¤¢ (4

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?¢�ª Ûõ�î é�Âð ×þ �� ÛþÀ±� �� ¢�ª �ê�®� G �� ñ�þ À�� ,´¨� ¤�ÂìÂ� 3p = 2q ý�Î��¤ 6 ý�±�Âõ ¥� G é�Âð ¤¢ (5

8 ( 4 6 ( 3 5 ( 2 4 ( 1

?´¨� ��Àî é�Âð ö� ý�±�Âõ ,Àª��üõ ö� §��¤ ¢�Àã� Â��Â� 7 Ûõ�î é�Âð ×þ ý�ûñ�þ ¢�Àã� (6

16 ( 4 15 ( 3 14 ( 2 13 ( 1

?Àª�� Ûõ�î é�Âð ýù¥�À÷� À÷���üÞ÷ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (7

45 ( 4 28 ( 3 36 ( 2 72 ( 1

?´¨� ÝÞþ�î�õ ý��¤¢ �� §�

b

¤ À�� ý�¤�¢ Ûì�À� é�Âð ßþ� ,Àª��üõ ñ�þ 43 ý�¤�¢ 10 ý�±�Âõ ¥� é�Âð ×þ (8

7 ( 4 8 ( 3 9 ( 2 6 ( 1

83 ¢�¥� ?´¨� 5 é�Âð ßþ� ¥� §�

b

¤ À�� ý��¤¢ ,´¨� ñ�þ 14 ý�¤�¢ §�

b

¤ 6 �� üê�Âð (9

2 ( 4 3 ( 3 5 ( 2 4 ( 1

81 ¢�¥� ?´¨� ��Àî ∆(G) − δ(G) ¤�ÀÖõ ßþÂµÈ�� ,ñ�þ 23 ø §�

b

¤ 8 ý�¤�¢ üê�Âð ¤¢ (10

6 ( 4 3 ( 3 1 ( 2 5 ( 1

?´¨� ��Àî q ¤�ÀÖõ ßþÂµÈ�� ,´¨� ÝÞþ�î�õ §�

b

¤ 5 ý��¤¢ 8 ý�±�Âõ ¥� üê�Âð ¤¢ (11

28 ( 4 26 ( 3 27 ( 2 25 ( 1
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?´¨� ´¨¤¢ ��þ�ð ��Àî ù�Ú÷� , E = {ab, ac, bd, ae} ø V = {a, b, c, d, e} Âð� G = (V,E) é�Âð ¤¢ (12

δ = 4 ø ∆ = 1 ( 4 δ = 1 ø ∆ = 4 ( 3 δ = 2 ø ∆ = 4 ( 2 δ = 1 ø ∆ = 3 ( 1

ý�û��¤¢ �� §�

b

¤ ø¢ ß�� �þ�Þµõ Â�Æõ À��� .Àª��üõ 3 ø 3 ø 3 ø 2 ø 1 �¤�¬ �� é�Â��ð ×�þ ý�û§�

b

¤ ý���¤¢ ý�ó�±�÷¢ (13

97 ü®�þ¤ ýÂ¨�Â¨ ?¢¤�¢ ¢��ø , 2 ø 1

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?¢¤�¢ ¢��ø é�Âð ö� ¤¢ V �� U ¥� 3 ñ�Ï �� Â�Æõ À�� .À�ª��üõ K
7

é�Âð ¥� �þ�Þµõ §�

b

¤ ø¢ V ø U (14

21 ( 4 5 ( 3 42 ( 2 20 ( 1

?¢¤�¢ ¢��ø b �� a ¥� �ø�Ôµõ Â�Æõ À�� Û��Öõ ÛØª é�Âð ¤¢ (15

6 (2 7 (1

4 (4 5 (3

a b

c

d

e
f

94 ü®�þ¤ ýÂ¨�Â¨ ?¢¤�¢ ¢��ø ,5 ñ�Ï �� ¤ø¢ À�� 5 ý�±�Âõ ¥� Ûõ�î é�Âð ×þ ¤¢ (16

24 ( 4 16 ( 3 15 ( 2 12 ( 1

96 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ¢���õ , 4 ñ�Ï �� ¤ø¢ À�� ,ø¤��ø¤ ÝÑµ�õ - 3 é�Âð ¤¢

7 (2 6 (1

9 (4 8 (3

(17

?´¨� À�� ¤ø¢ ñ�Ï ÝÞþ�î�õ Û��Öõ ÛØª ¤¢ (18

4 ( 4 5 ( 3 6 ( 2 7 ( 1

ø é�Âð ý�ûñ�þ ¢�Àã� q ,é�Âð ý�û§�

b

¤ ¢�Àã� p Âð� .À�µÆû 4,3,1, a, b, c ¢�Àä� À�±Þû ø ù¢�¨ é�Âð ×þ ý�û§�

b

¤ ý��¤¢ (19

93 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî , {a, b, c} ý�ä�Þ¹õ ý�û���� ¢�Àã� ,Àª�� q =
3

2

p

4 ( 4 3 ( 3 2 ( 2 1 ( 1

,À�µÆ�÷ ¤ø�¹õ Âµð¤�� ý�û��¤¢ �� §�

b

¤ ø¢ �î ý¤�Ï �� " 4,3,2,2,2,1 ' :¥� À��¤�±ä G À�±Þû é�Âð ý�û§�

b

¤ ý��¤¢ (20

?´¨� ��Àî é�Âð ßþ� ¤¢ 3 ñ�Ï �� �û¤ø¢ ¢�Àã�

3 ( 4 2 ( 3 1 ( 2 0 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 3 3 4 1 1 1 4 1 3 1 1 1 1 3 3 2 4 4 3
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(é�Âð üêÂãõ) 6 ù¤�Þª üþ�õ¥�¢�¡ 6.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ´¨¤¢ ù¤��Þû ù¢�¨ é�Âð ¢¤�õ ¤¢ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (1

.´¨� ¢Âê ö� ¢Âê ý�û§�

b

¤ ¢�Àã� ø ´¨� �ø¥ ö� ý�û§�

b

¤ ý��¤¢ á�Þ¹õ ( 1

.´¨� �ø¥ ö� ¢Âê ý�û§�

b

¤ ¢�Àã� ø ´¨� �ø¥ ö� ý�û§�

b

¤ ý��¤¢ á�Þ¹õ ( 2

.´¨� �ø¥ ö� ¢Âê ý�û§�

b

¤ ¢�Àã� ø ´¨� ¢Âê ö� ý�û§�

b

¤ ý��¤¢ á�Þ¹õ ( 3

.´¨� ¢Âê ö� ¢Âê ý�û§�

b

¤ ¢�Àã� ø ´¨� ¢Âê ö� ý�û§�

b

¤ ý��¤¢ á�Þ¹õ ( 4

86 ü®�þ¤ ýÂ¨�Â¨ .´¨� . . . . . . . . ý¢Àä ¢Âê ý�û§�

b

¤ ¢�Àã� ø . . . . . . . ý¢Àä �ø¥ ý�û§�

b

¤ ¢�Àã� ¢¤�¢ §�

b

¤ 16 �î üê�Âð ¤¢ (2

�ø¥ - �ø¥ ( 4 ¢Âê - �ø¥ ( 3 �ø¥ - ¢Âê ( 2 ¢Âê - ¢Âê ( 1

?´¨�û§�

b

¤ ¢�Àã� Â��Â� 5 �ûñ�þ ¢�Àã� Ûõ�î é�Âð ��Àî ¤¢ (3

K
5

( 4 K
11

( 3 K
10

( 2 K
9

( 1

82 ¢�¥� ?´¨� ñ�þ À�� ý�¤�¢ 4,4,4,4,4§��¤ ý��¤¢ �� üê�Âð (4

10 ( 4 16 ( 3 20 ( 2 8 ( 1

?Àª�� À÷���üõ ��Àî ÝÑµ�õ - 6 é�Âð ×þ ý�ûñ�þ ¢�Àã� (5

23 ( 4 21 ( 3 20 ( 2 18 ( 1

?Àª�� À÷���üÞ÷ ¤�ÀÖõ ��Àî r ù�Ú÷� , 36 ö� ýù¥�À÷� ø Àª�� ÝÑµ�õ - r é�Âð ×þ G Âð� (6

9 ( 4 8 ( 3 6 ( 2 4 ( 1

?¢¤�¢ §�

b

¤ À�� Â·î�À� é�Âð ßþ� , δ = 8 ø q = 71 �î ´¨� ö��� G ýù¢�¨ é�Âð (7

27 ( 4 18 ( 3 17 ( 2 9 ( 1

?Àª�� À÷���üÞ÷ ¢Àä ��Àî p .´¨�û§�

b

¤ ¢�Àã� Â��Â� �¨ �ûñ�þ ¢�Àã� ,¢¤�¢ §�

b

¤ p �î é�Âð ×þ ¤¢ (8

9 ( 4 8 ( 3 7 ( 2 6 ( 1

?´¨� ��Àî �û§�

b

¤ ¢�Àã� Â·î�À� ,´¨� δ = 4 ø q = 20 é�Âð ×þ ¤¢ (9

12 ( 4 11 ( 3 10 ( 2 9 ( 1

?´¨� Max ö� §�

b

¤ À�� ý��¤¢ Â·î�À� ,´¨� ñ�þ 26 ø §�

b

¤ 8 ý�¤�¢ G ýù¢�¨ é�Âð (10

7 ( 4 5 ( 3 4 ( 2 6 ( 1
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?´¨� ��Àî ∆ ¤�ÀÖõ Â·î�À� ,´¨� Ç¿� 3 ý�¤�¢ §�

b

¤ ù¢ �� üê�Âð (11

6 ( 4 9 ( 3 8 ( 2 7 ( 1

?Àª��üõ ¤ø¢ À�� ý�¤�¢ G ,Àª��üõ 3,3,2,2,2�¤�¬ �� G ýù¢�¨ é�Âð §��¤ ý��¤¢ ý�ó�±÷¢ (12

4 ( 4 3 ( 3 2 ( 2 1 ( 1

?¢¤�¢ ¢��ø ¤ø¢ À�� Û��Öõ é�Âð ¤¢ (13

5(2 4(1

6(4 9(3
a

b

c

de

é�Âð ßþ� ,À�ª�±÷ ¤ø�¹õ ��¤¢ ÝÞþ�î�õ �� §�

b

¤ ø¢ Âð� ,Àª��üõ 6,5,2,2,2,2,2,1 �¤�¬ �� G é�Âð ���¤¢ ý�ó�±÷¢ (14

?¢¤�¢ ¤ø¢ À��

12 ( 4 8 ( 3 15 ( 2 10 ( 1

84 ¢�¥� ?¢¤�¢ ¢��ø 3 ñ�Ï �� ¤ø¢ À�� 4,4,4,3,3§��¤ ý��¤¢ ø e, d, c, b, a §��¤ �� üê�Âð ¤¢ (15

9 ( 4 8 ( 3 7 ( 2 6 ( 1

81 ¢�¥� ?¢¤�¢ ¤ø¢ À�� Â·î�À� é�Âð ßþ� ,´¨� 2 §�

b

¤ Âû ý��¤¢ ø §�

b

¤ 13 ý�¤�¢ üê�Âð (16

12 ( 4 1 ( 3 4 ( 2 3 ( 1

84 ¢�¥� ?¢¤�¢ ¢��ø ¤ø¢ À�� ,À�µÆ�÷ ¤ø�¹õ 7 ý��¤¢ �� §�

b

¤ ø¢ �î 7,7,2,2,2,2,2,2,2§��¤ ý��¤¢ �� üê�Âð ¤¢ (17

28 ( 4 21 ( 3 14 ( 2 7 ( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî (18

.¢¤�¢ ¢��ø Â�Æõ ×þ Ûì�À� À�±Þû é�Âð §�

b

¤ ø¢ Âû ß�� (2 .´¨� ¤ø¢ ×þ ý�¤�¢ À�±Þû é�Âð Âû (1

.¢¤�À÷ ¤ø¢ À�±ÞûÂ�è é�Âð Âû (4 .¢¤�¢ ¢��ø Â�Æõ ×þ Â·î�À� À�±Þû é�Âð §�

b

¤ ø¢ Âû ß�� (3

?´¨� ´¨¤¢ ��þ�ð ��Àî G ¢¤�õ ¤¢ ,Àª��üõ 14 Â��Â� ∆ ¤�ÀÖõ 15 ý�±�Âõ ¥� G ýù¢�¨ é�Âð ¤¢ (19

.´¨� ÝÑµ�õ ( 4 .´¨� Ûõ�î ( 3 .´¨� À�±Þû ( 2 .´¨� ¤ø¢ ý�¤�¢ ( 1

?¢¤�¢ ñ�þ À�� Ûì�À� 8 ý�±�Âõ ¥� G À�±Þû é�Âð (20

10 ( 4 9 ( 3 8 ( 2 7 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 2 2 3 2 2 1 4 3 1 3 2 1 2 4 3 4 3 4 2
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(é�Âð �� ý¥�¨ñÀõ) 7 ù¤�Þª üþ�õ¥�¢�¡ 7.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� G é�Âð Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî ,´¨� ùÀª Ý¨¤ ø¤��ø¤ ÛØª ¤¢ G é�Âð

{

a, d, f, i
}

(2

{

a, e, i
}

(1

{

a, c, g, i
}

(4

{

a, b, f, i
}

(3

(1

a b c

ed f

g h i

?´¨� Û��Öõ é�Âð Âð�Ï��� ý�ä�Þ¹õ ×þ Âþ¥ ý�û�ä�Þ¹õ ¥� �� À��

{

a, c, f, h
}

,
{

a, c, d, h
}

,
{

a, c, i, j
}

,
{

a, c, g
}

2 (2 1 (1

4 (4 3 (3

(2

a

b

cd

e
f

g

hi

j

��Àî �� D ý�ä�Þ¹õ .Àª�� Û��Öõ ÛØª é�Âð Âð�Ï��� ý�ä�Þ¹õ ×þ D À��î Âê

?Àª�� �µª�À÷ íÂµÈõ �Ìä ´¨� ßØÞõ �ä�Þ¹õ

{

a, b, e
}

(2

{

e, f, g, h
}

(1

{

f, i, j, k
}

(4

{

g, h, l, k
}

(3

(3

a b c d

h

lkji

e
f g

?¢¤�¢ ý�Ìä ¤�ú� Âð�Ï��� ý�ä�Þ¹õ À�� P
6

é�Âð (4

15 ( 4 13 ( 3 12 ( 2 9 ( 1

?¢¤�¢ �ä�Þ¹õ - γ À�� C
6

é�Âð (5

15 ( 4 6 ( 3 3 ( 2 1 ( 1

?´¨� �ä�Þ¹õ - γ ×þ ��þ�ð ��Àî ,ø¤��ø¤ é�Âð ý�Â�

{

a, e, c
}

(2

{

a, b, d, e
}

(1

{

f, g, d
}

(4

{

c, g
}

(3

(6a

f

e

g

b

c

d
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?¢¤�¢ �Ìä À�� ø¤��ø¤ é�Âð ý�Â� ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ

3 (2 2 (1

5 (4 4 (3

(7

a

b c

g

k

l

j

f

d e

ih

?´Æ�÷ Û��Öõ ÛØª é�Âð ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ �ä�Þ¹õ ��Àî

{

b, c, f, g
}

(2

{

a, b, c, d
}

(1

{

a, b, e, f
}

(4

{

a, c, e, g
}

(3

(8

a b c d

efgh

?¢¤�¢ ý�Ìä ø¢ ñ�Þ���õ Âð�Ï��� À�� Û��Öõ ÛØª é�Âð

4 (2 3 (1

6 (4 5 (3

(9

a b

c

de

f

.´¨� ý�Ìä 3 ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ . . . . . . ý�¤�¢ ø ý�Ìä 3 Âð�Ï��� ý�ä�Þ¹õ . . . . . . . ý�¤�¢ C
5

é�Âð (10

5 - 5 ( 4 5 - 10 ( 3 ÂÔ¬ - 5 ( 2 ÂÔ¬ - 10 ( 1

Â·î�À� .´¨� Âð�Ï��� ý�ä�Þ¹õ ×þ

{

i, b, h, g, f, c
}

ý�ä�Þ¹õ ,ø¤��ø¤ é�Âð ¤¢

ý�ä�Þ¹õ ×þ �� �ä�Þ¹õ �î ý¤�Ï �� ¢Âî éÁ� ö���üõ �¤ �ä�Þ¹õ ßþ� �Ìä À��

?¢�ª ÛþÀ±� ñ�Þ���õ Âð�Ï���

2 (2 1 (1

4 (4 3 (3

(11

a b
c

d
e

fg

h i

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

2 (2 1 (1

4 (4 3 (3

(12

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

4 (2 3 (1

2 (4 5 (3

(13
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?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

4 (2 3 (1

2 (4 5 (3

(14

?´¨� ��Àî Â��Â� Û��Öõ ÛØª é�Âð ýÂð�Ï��� ¢Àä

4 (2 3 (1

6 (4 5 (3

(15

?´¨� 1 Â��Â� é�Âð ��Àî ýÂð�Ï��� ¢Àä (16

( 4 ( 3 ( 2 ( 1

Â·î�À� ,Àª�� ñ�Þ���õ ý�ä�Þ¹õ ×þ A Âð� ø . . . . . . . Â��Â� γ(G) ,ø¤��ø¤ é�Âð ¤¢

.¢¤�¢ �Ìä . . . . . . .

5 - 2 (2 4 - 2 (1

5 - 3 (4 4 - 3 (3

(17

a

g

f

b

h

e

c

d

?´¨� �ø�Ôµõ ��Ö� �� Âþ¥ ý�ûé�Âð ¥� ×þ��Àî ¤¢ γ(G) (18

C
10

( 4 P
9

( 3 C
8

( 2 P
7

( 1

?¢¤�¢ ñ�þ À�� Ýî´¨¢ é�Âð ßþ� ,´¨� γ(G) = 1 �î Ý�÷�¢üõ 7 ý�±�Âõ ¥� üê�Âð ¤¢ (19

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?´¨� γ(G) ý�Â� ß�þ�� ö�Âî ×þ ¢Àä ��Àî , 22 ý�±�Âõ ¥� ÝÑµ�õ - 3 é�Âð ×þ ý�û§�

b

¤ ý�Þû ö¢Âî �Ï��� ý�Â� (20

8 ( 4 7 ( 3 6 ( 2 5 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 2 4 4 2 2 1 1 2 3 1 4 4 3 3 2 3 1 2 2
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(é�Âð �� ý¥�¨ñÀõ) 8 ù¤�Þª üþ�õ¥�¢�¡ 8.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø

?¢¤�¢ �µØþ ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ ,Âþ¥ ý�ûé�Âð ¥� ×þ��Àî (1

P
10

( 4 P
8

( 3 P
6

( 2 P
4

( 1

?´¨� ��Àî 16 ý�±�Âõ ¥� ÝÑµ�õ-2 é�Âð ×þ ýÂð�Ï��� ¢Àä Â·î�À� (2

8 ( 4 6 ( 3 5 ( 2 4 ( 1

?´¨� ��Àî γ(G) ý�Â� ßØÞõ ¤�ÀÖõ Ûì�À� ù�Ú÷� ,Àª�� ∆ = 3 ø p = 8 Âð� , G ýù¢�¨ é�Âð ¤¢ (3

4 ( 4 3 ( 3 2 ( 2 1 ( 1

,é�Âð ßþ� �� ñ�þ ��Àî ö¢ø�ê� �¤�¬ ¤¢ .´¨� øÂÔõ Û��Öõ ÛØª Õ��Îõ G é�Âð

?¢�� Àû��¿÷ �µØþ ö� ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ

ab (2 cf (1

be (4 ae (3

(4

a

f

e

b

c

d

?¢¤�¢ ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ À�� ,Û��Öõ é�Âð

3 (2 1 (1

5 (4 4 (3

(5

a

b

c

d

e

f

?¢¤�¢ �ä�Þ¹õ - γ À�� ,Û��Öõ ÛØª ¤¢ G é�Âð

2 (2 1 (1

8 (4 4 (3

(6a b c d e

f

?´¨� ��Àî Û��Öõ é�Âð ýÂð�Ï��� ¢Àä

5 (2 4 (1

8 (4 6 (3

(7m l

k
n

o

e

a

b

d

f e

j

i

h

g
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ÝÞ���õ Âð�Ï��� ý�û�ä�Þ¹õ ¥� ��Àîº�û ¤¢ Û��Öõ ÛØª é�Âð ý�û§�

b

¤ ¥� ×þ��Àî

?¢¤�À÷ ¢��ø ö�

f (2 a (1

d (4 c (3

(8

a b c d e

f

g

(n ≥ 4) ?´¨� ��Àî Â��Â� ù¤��Þû Cn é�Âð ýÂð�Ï��� ¢Àä (9

n− 2 ( 4

⌈n

3

⌉

( 3 3 ( 2 2 ( 1

?´¨� �µØþ ÝÞ���õ Âð�Ï��� ý�ä�Þ¹õ ,é�Âð ��Àî ¤¢ (10

P
7

( 4 K
4

( 3

a b c

d e f

( 2

a b c

e

f

h

g

d
( 1

?´¨� ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ ,Û��Öõ é�Âð ý�Â� §��¤ ý�ä�Þ¹õ ��Àî

{

5,10,7,2
}

(2

{

2,5,6,8
}

(1

{

2,6,9,10
}

(4

{

2,5,8,9
}

(3

(11۱

۲

۳۴

۵
۶

۷

۸۹

۱۰

?¢¤�¢ �ä�Þ¹õ - γ À�� Û��Öõ é�Âð

2 (2 3 (1

4 (4 1 (3

(12

a b

c

d

ef

g

h

i

?¢¤�¢ Âð�Ï��� ý�ä�Þ¹õ À�� Û��Öõ é�Âð

128 (2 256 (1

135 (4 154 (3

(13

c

a

b d z t

x

y

?´¨� ��Àî G é�Âð ýÂð�Ï��� ¢Àä ù�Ú÷� , δ = 2 ø p ≥ 6 �î ý¤�Ï �� Àª�� p ý�±�Âõ ¥� üê�Âð G Âð� (14

2 �þ 1 ( 4 3 �þ 2 ( 3 3 ( 2 2 ( 1
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?´¨� ��Àî C
10

é�Âð ýÂð�Ï��� ¢Àä (15

4 ( 4 3 ( 3 2 ( 2 5 ( 1

?¢¤�¢ ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ À�� P
4

é�Âð (16

4 ( 4 3 ( 3 2 ( 2 1 ( 1

.´¨� �ä�Þ¹õ - γ . . . . . ý�¤�¢ é�Âð ßþ� ø . . . . . Â��Â� Û��Öõ é�Âð ýÂð�Ï��� ¢Àä

1 , 3 (2 2 , 3 (1

2 , 4 (4 1 , 4 (3

(17i k

g l
a

hj
b

cd
ep

o

f m

n

?´¨� ´¨¤¢ ø¤��ø¤ é�Âð ¢¤�õ ¤¢ ��þ�ð ��Àî

.´¨� Âð�Ï��� ý�ä�Þ¹õ ×þ

{

a, c
}

ý�ä�Þ¹õ ( 1

.´¨� �ä�Þ¹õ - γ Çª ý�¤�¢ é�Âð ( 2

.´¨� Âð�Ï��� ý�ä�Þ¹õ ×þ

{

f, d, e
}

ý�ä�Þ¹õ ( 3

γ(G) = 2 é�Âð ßþ� ¤¢ ( 4

(18

a b

c

de

f

?´¨� ��Àî ø¤��ø¤ é�Âð ýÂð�Ï��� ¢Àä

2 (2 5 (1

4 (4 3 (3

(19a b h g

fecd

i

j

kl

?´¨� ��Àî ø¤��ø¤ ÛØª é�Âð ý�û�ä�Þ¹õ - γ ¢�Àã�

9 (2 6 (1

12 (4 3 (3

(20b

f

e d

ca

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 3 4 3 4 4 3 4 1 3 1 1 3 2 4 4 3 2 4 2
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(���

a

±�îÂ� ¤¢ ü·��±õ) 9 ù¤�Þª üþ�õ¥�¢�¡ 9.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 16 :ñ��

b

¨ ¢�Àã�

¥� Àã� �Ü¬�ê�� ù¤��Þû a §¤¢ ö�½µõ� �î ý¤�Ï �� ´ª�÷ ü÷�½µõ� �õ�÷Â� ×þ ö���üõ ÕþÂÏ À�� �� a, b, c, d §¤¢ ¤�ú� ý�Â� (1

?Àª�� b §¤¢ ö�½µõ�

4 ( 4 24 ( 3 12 ( 2 6 ( 1

?À÷Â�ð¤�Âì Ýû ¤��î «�Ê¿õ ß�ª�õ �¨ �È�Þû �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î �¤ ß�ª�õ 9 ö���üõ ÕþÂÏ À�� �� (2

3!× 7! ( 4 6! ( 3
9!

3!
( 2 6!× 3! ( 1

?À÷Â�ð ¤�Âì ö��õ ¤¢ ×þ �¤�¬ �� e éøÂ� �î ý¤�Ï �� ´¡�¨ ö���üõ üêÂ� 6 ý�ÞÜî À�� beelze ý�ÞÜî éøÂ� �� (3

2 ( 4 6 ( 3 36 ( 2 12 ( 1

Ýû ¤��î "¤' ø "�' éÂ� ø¢ ö� ¤¢ �î ´ª�÷ ö���üõ üêÂ� 6 ý�ÞÜî À�� éøÂ� ¤�ÂØ� öøÀ� "�Â�� Ûð' ý�ÞÜî éøÂ� �� (4

?À�ª�� ùÀõ��÷

480 ( 4 720 ( 3 240 ( 2 360 ( 1

ø , r , u éøÂ� ø ¢�ª Ýµ¡ e éÂ� �� �î ´ª�÷ ö���üõ ¤�ÂØ� öøÀ� üêÂ� ´Ôû ´ÈÚþ�� À�� perusal ý�ÞÜî éøÂ� �� (5

?À�ª�� Ýû ¤��î e

240 ( 4 144 ( 3 120 ( 2 48 ( 1

?À�ª�±÷ Ýû ¤��î ¢Âê ý�û Ýì¤ �î ý�½÷ �� ´¡�¨ ö��� üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ ¸�� ¢Àä À�� 7,6,5,4,2 ��ì¤� �� (6

72 ( 4 70 ( 3 74 ( 2 68 ( 1

?ÀþÂ¡ ø� ¥� Ûð �¡�ª 7 ö���üõ ÕþÂÏ À�� �� ,ÀªøÂêüõ Ûð á�÷ 4 üªøÂê Ûð (7

240 ( 4 120 ( 3 70 ( 2 35 ( 1

?À¨Â� üÚ÷¤�÷ ×þ Ûì�À� ��ÀîÂû �� �îý¤�Î� ¢Âî Ý�ÆÖ� í¢�î ¤�ú� ß�� �¤ üÚ÷¤�÷ ¸�� ø °�¨ ¤�ú� ö���üõ ÕþÂÏ À�� �� (8

42 ( 4 140 ( 3 48 ( 2 64 ( 1

?¢¤�¢ üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ ���� À��







x
1

+ x
2

+ x
3

= 8

x
4

+ x
5

= 5

ù�Úµ¨¢ (9

(

12

4

)

( 4 84 ( 3 80 ( 2 12 ( 1
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?¢¤�¢ ���� À�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ 2x+ y + z + w = 9 ý�ó¢�ãõ (10

22 ( 4 21 ( 3 16 ( 2 15 ( 1

×þ ø ßû�Â�� ×þ Ûì�À� ÂÔ÷ Âû �� �î ý¤�Î� ¢Âî Ý�ÆÖ� ÂÔ÷ 3 ß�� �¤ ö�ÆØþ ¤��Üª 7 ø ���Èõ ßû�Â�� 6 ö���üõ ÕþÂÏ À�� �� (11

?À¨Â� ¤��Üª

210 ( 4 180 ( 3 150 ( 2 120 ( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?À¨Â� �Ø

a

¨ ×þ��ÀîÂû �� Ûì�� �î ý¤�Ï �� ,¢Âî Ý�ÆÖ� ÂÔ÷ �¨ ß�� �¤ �Ø

a

¨ 12 ö���üõ ÕþÂÏ À�� �� (12

36 ( 4 45 ( 3 48 ( 2 55 ( 1

?¢�ª ù¢�¢ ¤�Âì �ú÷� ¥� üØþ Ûì�� ,�ÆÔì Âû ¤¢ �î ý¤�Ï �� ¢�¢ ý�� �þ�Þµõ �ÆÔì 5 ¤¢ �¤ ö�ÆØþ ��µî 9 ö���üõ ÕþÂÏ À�� �� (13

92 ü®�þ¤ ýÂ¨�Â¨

70 ( 4 56 ( 3 42 ( 2 35 ( 1

94 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x
1

+ x
2

+ x
3

≤ 4 ýø�Æõ�÷ üÔ�õÂ�è ø ¼�½¬ ý�û���� ¢�Àã� (14

35 ( 4 33 ( 3 32 ( 2 30 ( 1

?¢�ª �µ¡�¨ ß��� â�Âõ ×þ �� ¢Âî Â� �¤ Âþ¥ â�Âõ ö���üõ ÕþÂÏ À�� ��

2 (2 1 (1

4 (4 3 (3

(15

2

1 3

2 3 4

?À÷� ��Àî b ø a ,ø¤��ø¤ ß��� â�Âõ ¤¢

b = 2 ø a = 3 (2 b = 1 ø a = 4 (1

b = 2 ø a = 4 (4 b = 4 ø a = 1 (3

(16

g 2 h i

d 3 2 4

f 4 j b

e c a 3

ø¢ Ûì�À� ý�� Ëþ�ã� ¥� ø ù¢�� Àõ�ãµõ A �� �î ¢¤�¢ ¢��ø 3× 3 ß��� â�Âõ À�� ù�Ú÷� ,Àª�� 3× 3 ß��� â�Âõ ×þ A Âð� (17

?À�ª�� ùÀª Û¬�� A â�Âõ ÂÎ¨

3 ( 4 2 ( 3 1 ( 2 º�û ( 1

��

e

i ö�µ¨ ø ��

e

i ÂÎ¨ éÁ� ¥� Àã� â�Âõ ßþ� ¤¢ ùÀ÷�õüì�� ¢�Àä� á�Þ¹õ ai Âð� .´¨� øÂÔõ 4× 4 üÈ¡Â� ß��� â�Âõ (18

?´¨� Âµð¤�� Âþ¥ Âþ¢�Öõ ¥� ×þ��Àî ù�Ú÷� ,Àª��

.À÷�ö�ÆØþ ¤�ÀÖõ �¨ Âû ( 4 a
3

( 3 a
2

( 2 a
1

( 1
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ß��� â�Âõ ×þ �î ý¤�Ï �� ¢Âî Â� 4 �� 1 ¢�Àä� �� ö���üõ ÕþÂÏ À�� �� �¤ Û��Öõ â�Âõ ý�û�÷�¡

?¢�ª Û�ØÈ�

2 (2 1 (1

4 (4 3 (3

(19

1

2

2

1

ÂÎ¨ ý�þ�¤¢ ø ù¢�� Àõ�ãµõ A â�Âõ �� �î ¢¤�¢ ¢��ø B À�÷�õ ß��� â�Âõ À�� ù�Ú÷� ,Àª�� 4× 4 üÈ¡Â� ß��� â�Âõ A Âð� (20

?Àª�� ×þ Â��Â� ö� ñø� ö�µ¨ ñø�

4 ( 4 2 ( 3 1 ( 2 º�û ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 4 4 4 4 1 4 4 1 2 4 3 3 4 4 1 4 1 4 1
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(���

a

±�îÂ� ¤¢ ü·��±õ) 10 ù¤�Þª üþ�õ¥�¢�¡ 10.4

�Ö�ì¢ 20 :ý¢�ú�È�� ´ìø 15 :ñ��

b

¨ ¢�Àã�

?À�ª�� Ýû ¤��î ö�Âµ¡¢ ��Þ� �î ý¤�Ï �� À���È�� Ýû ¤��î Óþ¢¤ ×þ ¤¢ ÂÆ� 4 ø Âµ¡¢ 3 À�÷���üõ ÕþÂÏ À�� �� (1

3!× 5! ( 4 8! ( 3 7! ( 2 6! ( 1

?À�ª�±÷ Ýû ¤��î «�Ê¿õ ¢�Àõ ø¢ Àª�� ¤�Âì Âð� À�� Óþ¢¤ ×þ ¤¢ �¤ �þ�Þµõ üÚ÷¤ ¢�Àõ 8 ö���üõ ÕþÂÏ À�� �� (2

2!× 7! ( 4 8!− 2! ( 3 8!× 2! ( 2 8!− 7!× 2! ( 1

?´¨� ¤ÀÖ� ´¡�¨ ö���üõ SASAT ý�ÞÜî éøÂ��� �î üêÂ� ¸�� ��ÞÜî ¢�Àã� (3

120 ( 4 18 ( 3 30 ( 2 6 ( 1

?´¨� ��Àî ,À÷Â�ðüõ ¤�Âì Ýû ¤��î ö�ÆØþ éøÂ� �ú÷� ¤¢ �î "KONKORI' ý�ÞÜî éøÂ� ý�û´ÈÚþ�� ¢�Àã� (4

360 ( 4 240 ( 3 180 ( 2 120 ( 1

ø ùÀª áøÂª i éÂ� �� �î ´ª�÷ ö���üõ �ÞÜî ü�ãõ �� ���� öøÀ� üêÂ� ´Ôû ý�ÞÜî À�� improve ý�ÞÜî éøÂ� �� (5

?À�ª�� Ýû ¤��î ¤¢ pro ý�ÞÜî éøÂ�

36 ( 4 576 ( 3 420 ( 2 144 ( 1

?À�ª�� Ýû Â¨ ´È� �û S ù¤��Þû �î ý¤�Ï �� ´¡�¨ ö���üõ üêÂ� 6 ý�ÞÜî À�� ASSIST ý�ÞÜî éøÂ� �� (6

48 ( 4 36 ( 3 24 ( 2 18 ( 1

�ú÷� ¤¢ �î À�îüõ ´¨¤¢ üþ�ûÛð �µ¨¢ ö�þÂµÈõ ý�®�Ö� �� ���� �� ø� .¢¤�¢ ÓÜµ¿õ Ûð ñÀõ 10 ©�ù¥�çõ ¤¢ üªøÂê Ûð (7

?À�î ´¨¤¢ À÷���üõ ÓÜµ¿õ Ûð �µ¨¢ À�� ýø .´¨� �µê¤ ¤�î �� �þ�Þµõ Ûð �¡�ª 8 Ûì�À�

60 ( 4 56 ( 3 54 ( 2 45 ( 1

?À÷�Þ÷ üó�¡ ý��÷� º�û �î ý¤�Ï �� À÷Â�ð ¤�Âì �þ�Þµõ ý�÷� 5 ¤¢ À�÷���üõ ÕþÂÏ À�� �� ö�ÆØþ Â��±î 8 (8

(

8

5

)

( 4

(

8

4

)

( 3

(

7

4

)

( 2

(

12

4

)

( 1

?´¨� ��Àî x+ y + z = 10 ý�ó¢�ãõ ´±·õ ø ¼�½¬ ý�û���� ¢�Àã� (9

132 ( 4 66 ( 3 36 ( 2 72 ( 1

?¢¤�¢ üã�±Ï ���� À�� x
3

> 3 ø x
2

> 2 ø x
1

≥ 2 ¯Âª �� x
1

+ x
2

+ x
3

= 15 ý�ó¢�ãõ (10

27 ( 4 28 ( 3 56 ( 2 55 ( 1
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?¢¤�¢ (i = 1,2,3) xi ≥ i+ 1 ¯Âª �� ¼�½¬ ���� À�� x
1

+ x
2

+ x
3

= 12 ý�ó¢�ãõ (11

10 ( 4 21 ( 3 45 ( 2 66 ( 1

ýø¤ �ø¢ ø ñø� ÂÔ÷ �� ùÀª ù¢�¢ ý�û°�¨ á�Þ¹õ �î ý¤�Ï �� ¢Âî âþ¥�� ÂÔ÷ 4 ß�� �¤ ���Èõ °�¨ 9 ö���üõ ÕþÂÏ À�� �� (12

?Àª�� 5 Ýû

30 ( 4 24 ( 3 20 ( 2 11 ( 1

81 ¢�¥� ?¢¤�¢ üÔ�õÂ�è ¼�½¬ ���� À�� x
1

+ x
2

+ 10x
3

= 20 ý�ó¢�ãõ (13

41 ( 4 33 ( 3 31 ( 2 30 ( 1

?¢¤�¢ üÔ�õ�÷ ¼�½¬ ���� À�� x
1

+ x
2

+ x
3

< 9 ý�ó¢�ãõ�÷ (14





12

9





( 4





11

8





( 3





10

8





( 2





11

9





( 1

?´¨� ��Àî ax+ by Û¬�� ,À�ª�� ß��� â�Âõ ø¤��ø¤ 3× 3 â�Âõ ø¢ Âð�

6 (2 5 (1

9 (4 7 (3

(15

x y z

1 2 3

3 t w

a b c

1 2 3

2 d e

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4 3 3 4 4 3 2 2 3 2 1 1 2 1 4
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(©¤�Þª ý�Â� üþ�û©ø¤) 11 ù¤�Þª üþ�õ¥�¢�¡ 11.4

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

´îÂª ¤�Ø�î 2 ¥� ×þº�û ¤¢ ÂÔ ÷ 25 ø ¢�¥� ¤�Ø�î ¤¢ ÂÔ ÷ 30 ,ýÂ¨�Â¨ ¤�Ø�î ¤¢ ÂÔ ÷ 50 ,¤�Ø�î °ÜÏø�¢ 80 ß� � ¤¢ (1

?À÷�ù¢Âî ´îÂª ¤�Ø�î ø¢ Âû ¤¢ ÂÔ÷ À�� .À÷�ù¢ÂØ÷

30 ( 4 25 ( 3 5 ( 2 0 ( 1

.À÷�ù¢Âî ´îÂª §�î ø¢ Âû ¤¢ ÂÔ÷ 23 ø ü�Âä §�î ¤¢ ÂÔ÷ 31 ø ����¢� §�î ¤¢ ÂÔ÷ 35 ,ö�µ¨Â��¢ ×þ ¥�õ�Ç÷�¢ 51 ¥� (2

82 ýÂ¨�Â¨ ?À÷�ù¢ÂØ÷ ´îÂª §�î ø¢ ¥� ×þº�û ¤¢ ÂÔ÷ À��

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?À÷ÂþÁ�Ç¿� 3 ø 2 ¢�Àä� ¥� üØþ Â� Ûì�À� S =
{

1,2, · · · ,100
}

ý�ä�Þ¹õ ¥� ¢Àä À�� (3

83 ( 4 67 ( 3 63 ( 2 50 ( 1

?¢Â�ð ¤�Âì ÂÔ÷ ×þ Ûì�À� ë��� Âû ¤¢ �î ý¤�Ï �� ¢�µ¨Âê ÓÜµ¿õ ë��� 3 �� ö���üõ ÕþÂÏ À�� �� �¤ ÂÔ÷ 4 (4

42 ( 4 40 ( 3 36 ( 2 34 ( 1

?À÷ÂþÁ�Ç¿� 5 Â� �÷ ø 3 Â� �÷ A =
{

n ∈ N : 1 ≤ n ≤ 6300
}

ý�ä�Þ¹õ ¥� �Ìä À�� (5

420 ( 4 2940 ( 3 2520 ( 2 3360 ( 1

?À÷�ª Âû�Ò ¤�� ×þ Ûì�À� 2 ø 1 ��ì¤� ¥� ×þ Âû �ú÷� ¤¢ �î ¢¤�¢ ¢��ø 5 ø 4 ,3 ,2 ,1 ��ì¤� �� üÞì¤ ¤�ú� ¢Àä À�� (6

223 ( 4 194 ( 3 164 ( 2 113 ( 1

?¢�ª ù¢�Ôµ¨� 3 Ýì¤ ¥� �ú÷� ßµª�÷ ¤¢ �÷ ø À�ª�� ÂþÁ�Ç¿� 3 Â� �÷ �î ´ª�÷ ö���üõ üÞì¤ ø¢ üã�±Ï ¢Àä À�� (7

48 ( 4 46 ( 3 44 ( 2 42 ( 1

?À÷�ñø� 150 �� ´±Æ÷

{

1,2, · · · ,150
}

ý�ä�Þ¹õ ¥� ¢Àä À�� (8

60 ( 4 50 ( 3 48 ( 2 40 ( 1

?Ûõ�î °ãØõ �÷ ø À÷�Ûõ�î â�Âõ �÷

{

1,2, · · · ,100
}

ý�ä�Þ¹õ ¥� ¢Àä À�� (9

90 ( 4 88 ( 3 86 ( 2 84 ( 1

84 ¢�¥� ?¢¤�¢ ¢��ø B =
{

1,2
}

�� A =
{

1,2,3,4,5
}

¥� �ª�� â��� À�� (10

30 ( 4 31 ( 3 23 ( 2 24 ( 1

86 ¢�¥� ?Àª�� (1,1) �Ìä Ûõ�ª �î ¢¤�¢ ¢��ø B =
{

1,2,3,4,5
}

�� A =
{

1,2,3,4
}

¥� ×þ �� ×þ â��� À�� (11

120 ( 4 60 ( 3 24 ( 2 ÂÔ¬ ( 1
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¥� �� 2 Ûì�À� ý�Ü¬�ê Ýþ�ª ßÿÞÎõ �� Ý��î ��¿µ÷� �ÎÖ÷ À�� Ûì�À� Âµõüµ÷�¨ 18 âÜ® �� á�®��ýø�Æµõ ¶Ü·õ ×þ öø¤¢ (12

?´¨� Âµõüµ÷�¨ 3 ¥� ÂµÞî ¯�Ö÷ ßþ�

217 ( 4 216 ( 3 37 ( 2 36 ( 1

18 �ú÷� ý��ø¢ á�Þ¹õ Ýî´¨¢ Ýþ�ª ßÿÞÎõ �� ¢�ª ��¿µ÷� {1,3,5,7,11,13,15,17} ý�ä�Þ¹õ ¥� �Ìä À�� Ûì�À� (13

?¢�ªüõ

7 ( 4 6 ( 3 5 ( 2 4 ( 1

ÛÊê ×þ ø �µÔû ¥� É¿Èõ ¥ø¤ ×þ ¤¢ �ú÷� ¥� ÂÔ÷ 2 Ûì�� Ý�ª�� ßÿÞÎõ �� Àª�� �µª�¢ ¥�õ�Ç÷�¢ À�� Ûì�À� Àþ�� §�î ×þ (14

?À�ª�� ùÀõ� ��÷¢ �� ñ�¨ ¥�

85 ( 4 84 ( 3 29 ( 2 28 ( 1

?Àª�� �µª�¢ ¤�Âì Â��±î 3 ¥� Ç�� �÷� ×þ ¤¢ Ûì�À� �� À÷Â�Ú� ¤�Âì �÷� À�� ¤¢ Â·î�À� ,Â��±î 71 (15

24 ( 4 23 ( 3 22 ( 2 21 ( 1

2 Ûì�À� ¢Âî ��±�� Â��±î �÷� Û¬� ÕþÂÏ ¥� ö��µ� �� Ý��î ¤��µ¡� �ÎÖ÷ À�� Ûì�À� ,1 âÜ® �� á�®��ýø�Æµõ ¶Ü·õ öø¤¢ (16

?À÷¤�¢

1

3

¥� ÂµÞî �Ü¬�ê ,¯�Ö÷ ßþ� ¥� �ÎÖ÷

11 ( 4 10 ( 3 9 ( 2 8 ( 1

Â��Â� ÂÚþÀØþ �� k üã�±Ï ¢Àä Â� �ú÷� Ý�ÆÖ� ýùÀ÷�õüì�� �î À÷¤�¢ ¢��ø ¢Àä 3 Ûì�À� ,¼�½¬ ¢Àä 40 Âû ß�� ¤¢ À��î Âê (17

?´¨� ��Àî k ý�Â� ßØÞõ ¤�ÀÖõ ßþÂµð¤�� .´¨�

20 ( 4 19 ( 3 14 ( 2 13 ( 1

��Àî �ûùÂúõ ¢�Àã� ,¢¤�¢ ¤�Âì ùÂúõ 3 Ûì�À� ö� ¤¢ �î Àª�� ý��±ã� ,Ý�û¢ ¤�Âì �±ã� m ¤¢ ÕþÂÏ Âû �� �¤ ùÂúõ mn+ 1 Âð� (18

?´¨�

2m+ 2 ( 4 2m− 1 ( 3 2m ( 2 2m+ 1 ( 1

95 ü®�þ¤ ýÂ¨�Â¨ ?Ý�ª�� �µª�¢ ö�ÆØþ ý�¹�µ÷ ,ÂµÈ�� �þ ¤�� �¨ ß�Öþ ¤�Ï �� �� ,Ý��î ���Â� ¤�� À�� Ûì�À� �¤ ßÚÞû §�� ×þ (19

19 ( 4 18 ( 3 13 ( 2 12 ( 1

ßÿÞÎõ �� Ýþ¤ø� öøÂ�� �Æ�î ¥� ùÂúõ À�� Ýî´¨¢ .´¨� ¢���õ �±¨ ýùÂúõ 3 ø ù��¨ ýùÂúõ 5 ø À�Ô¨ ýùÂúõ 7 ý��Æ�î ¤¢ (20

96 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ùÀõ� öøÂ�� �±¨ ýùÂúõ 2 �þ ù��¨ ýùÂúõ 3 �þ À�Ô¨ ýùÂúõ 4 Ûì�� Ý�ª��

9 ( 4 8 ( 3 7 ( 2 6 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 2 1 3 3 3 2 2 2 1 4 3 1 4 3 1 2 3 4 3
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5 ÛÊê

Â�¡� ý�û¤�Ø�î ����

b

¨

98 ¤�Ø�î ����

b

¨ 1.5

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.1.5

?´¨� ��Àî , 66 Â� ¢Àä ßþ� Ý�ÆÖ� ýùÀ÷�õüì�� ù�Ú÷� ,Àª�� 7 ø 5 °��Â� �� 11 ø 6 Â� ý¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� Âð� (1

41 ( 4 40 ( 3 32 ( 2 29 ( 1

��Àî , n ¢Àä ßþÂµØ��î ��ì¤� á�Þ¹õ ù�Ú÷� ,Àª�� α 6= 1 ø α|7n+ 4 ø α|13n + 3 Âð� , n ∈ N Âþ¢�Öõ ¥� üÌã� ý�¥� �� (2

?´¨�

10 ( 4 9 ( 3 8 ( 2 7 ( 1

ßþ� ¥� ö���üõ ÕþÂÏ À�� �� ,ö�õ�� 19000 æÜ±õ �� .´¨� ö�õ�� 140 ø 220 °��Â� �� �þ�Þµõ ý��î á�÷ ø¢ ¥� À��ø Âû ´Þ�ì (3

?¢Âî ý¤�ÀþÂ¡ ,��î á�÷ ø¢

13 ( 4 12 ( 3 11 ( 2 10 ( 1

?´¨� ��Àî , a üã�±Ï ¢Àä ßþÂµØ��î ,Àª�� ÂþÁ�Ç¿� 23 Â� 7

13 + a ¢Àä Âð� (4

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?´¨� 4 ñ�Ï �� ¤ø¢ À�� ý�¤�¢ ,ÝÑµ�õ-4 ü¨�

b

¤ 6 ýù¢�¨ é�Âð ×þ (5

15 ( 4 12 ( 3 10 ( 2 9 ( 1

?Àª�� �µª�¢ ��� ×þ ,Ûì�À� ÂÔ÷ Âû �î ý¤�Ï �� ,¢Âî âþ¥�� ÂÔ÷ 5 ß�� �¤ ö�ÆØþ ��� 11 ö���üõ ÕþÂÏ À�� �� (6

220 ( 4 210 ( 3 180 ( 2 160 ( 1

?´¨� ��Àî ,ý�Ìä 3 ý�ä�Þ¹õ ×þ �� ý�Ìä 6 ý�ä�Þ¹õ ×þ ¥� ,�ª�� â���� ¢�Àã� (7

540 ( 4 480 ( 3 450 ( 2 360 ( 1
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ý�ä�Þ¹õÂþ¥ ×þ ,´¨� ùÀª °�Âõ ý¢Àä Àä�Ê� ×þ �¤�¬ �� �î

{

5,8,11, · · · ,65,68,71
}

¢�Àä� ý�ä�Þ¹õ ¥� (8

?Àª�� 82 ,�ú÷� âÞ� �î ´¨� ¢���õ �ä�Þ¹õÂþ¥ ßþ� ¤¢ ¢Àä ø¢ Ûì�� ,Ý�ª�� ßÿÞÎõ �� ¢�ª ��¿µ÷� ý�Ìä À�� Ûì�À�

14 ( 4 13 ( 3 12 ( 2 11 ( 1

?´¨� ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ ,ø¤��ø¤ é�Âð ý�Â� �ä�Þ¹õ ��Àî

{

a, d, e, g
}

(2

{

a, c, e, g
}

(1

{

a, d, c, f
}

(4

{

a, b, d, e
}

(3

(9a

e
d

c

b

f

g

?´¨� ��Àî ,

3 1 2

1 2 3

2 3 1

ß��� â�Âõ �� Àõ�ãµõ ß��� ý�ûâ�Âõ ¢�Àã� (10

6 ( 4 4 ( 3 3 ( 2 2 ( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.1.5

?´¨� ��Àî ,

[

(627,429),154
]

¢Àä "íÂµÈõ �ÂÌõ ßþÂµØ��î ø ��Üä��ÆÖõ ßþÂµð¤��' ý�û¢�Þ÷ �� ���� �� (11

924 ( 4 506 ( 3 478 ( 2 462 ( 1

��Àî ,´ó�� ßþ� ¤¢ n üÞì¤ ø¢ ¢�Àä� ¢�Àã� ù�Ú÷� , α 6= 1 ø α|5n + 4 ø α|11n + 3 Âð� , n ∈ N Âþ¢�Öõ ¥� üÌã� ý�¥� �� (12

?´¨�

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?¢¤�¢ ���� �µ¨¢ À�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¤¢ , 9x+ 13y = 725 ý�ó��¨ ý�ó¢�ãõ (13

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?´¨� ��Àî , 41 Â� 5

20

¢Àä Ý�ÆÖ� ýùÀ÷�õüì�� (14

8 ( 4 7 ( 3 4 ( 2 1 ( 1

?´¨� ��Àî ,3 ñ�Ï �� �û¤ø¢ ¢�Àã� , 5,4,3,3,2,1 ý�û§�

b

¤ ý��¤¢ �� é�Âð ×þ ¤¢ (15

6 ( 4 5 ( 3 4 ( 2 3 ( 1

?¢�ª ��¿µ÷� �¡�ª 2 Ûì�À� ,ö� á�÷ Âû ¥� �î ý¤�Ï �� ,¢Âî ��¿µ÷� �¡�ª 15 Ûð á�÷ 4 ß�� ¥� ö���üõ ÕþÂÏ À�� �� (16

150 ( 4 125 ( 3 120 ( 2 105 ( 1
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?´¨� ��Àî ,¢�ª Ûõ�ª �¤ 2 Ýì¤ ×þ Ûì�À� ø 5 Ýì¤ ×þ Ûì�À� �î üÞì¤ �¨ ¢�Àä� ¢�Àã� (17

58 ( 4 56 ( 3 54 ( 2 52 ( 1

¥� ÂµÞî ,ü��¿µ÷� ¯�Ö÷ ßþ� ¥� �ÎÖ÷ 2 ý�Ü¬�ê Ûì�� Ý�ª�� ßÿÞÎõ �� ,¢�ª ¤��µ¡� �ÎÖ÷ À�� Ûì�À� , 9× 18 Û�ÎµÆõ ×þ öø¤¢ (18

?Àª�� 3

√
2

20 ( 4 19 ( 3 18 ( 2 17 ( 1

?´¨� ñ�Þ���õ Âð�Ï��� ý�ä�Þ¹õ ×þ ,ø¤��ø¤ é�Âð ý�Â� �ä�Þ¹õ ��Àî

{

b, c, e, d, g
}

(2

{

a, b, c, d, h
}

(1

{

a, c, e, d, g
}

(4

{

a, c, e, d, h
}

(3

(19

a

b

d

e

f g

h

c

?¢Âî ß��ã� ,Åþ¤À� ý�õ�÷Â� ö���üõ ,ÕþÂÏ À�� �� üó��µõ �ÆÜ� 3 ¤¢ �þ�Þµõ §�î 3 ¤¢ §¤Àõ 3 ý�Â� �µÔû ¥ø¤ ×þ ¤¢ (20

18 ( 4 12 ( 3 9 ( 2 6 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

3 3 3 1 2 3 1 4 2 1 4 2 4 4 3 4 2 3 2 1
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−401 −361 −321 −281 −241 3− 201 2− 161 1− 121 4− 81 2− 41 4− 1

−402 −362 −322 −282 −242 2− 202 4− 162 4− 122 2− 82 1− 42 2− 2

−403 −363 −323 −283 −243 2− 203 2− 163 2− 123 1− 83 4− 43 4− 3

−404 −364 −324 −284 −244 4− 204 1− 164 3− 124 4− 84 4− 44 1− 4

−405 −365 −325 −285 −245 4− 205 3− 165 2− 125 2− 85 1− 45 4− 5

−406 −366 −326 −286 −246 4− 206 3− 166 2− 126 3− 86 4− 46 4− 6

−407 −367 −327 −287 −247 3− 207 2− 167 2− 127 1− 87 3− 47 4− 7

−408 −368 −328 −288 −248 2− 208 3− 168 3− 128 1− 88 3− 48 2− 8

−409 −369 −329 −289 −249 2− 209 4− 169 1− 129 2− 89 3− 49 3− 9

−410 −370 −330 −290 −250 2− 210 1− 170 1− 130 3− 90 3− 50 3− 10

−411 −371 −331 −291 −251 3− 211 3− 171 2− 131 3− 91 4− 51 3− 11

−412 −372 −332 −292 −252 4− 212 3− 172 1− 132 2− 92 2− 52 1− 12

−413 −373 −333 −293 −253 3− 213 1− 173 3− 133 4− 93 1− 53 3− 13

−414 −374 −334 −294 −254 2− 214 3− 174 2− 134 3− 94 2− 54 1− 14

−415 −375 −335 −295 −255 3− 215 2− 175 2− 135 4− 95 2− 55 4− 15

−416 −376 −336 −296 −256 3− 216 4− 176 1− 136 4− 96 3− 56 1− 16

−417 −377 −337 −297 −257 1− 217 1− 177 3− 137 1− 97 4− 57 2− 17

−418 −378 −338 −298 −258 1− 218 3− 178 4− 138 1− 98 3− 58 4− 18

−419 −379 −339 −299 −259 1− 219 3− 179 3− 139 3− 99 3− 59 1− 19

−420 −380 −340 −300 −260 3− 220 4− 180 3− 140 3− 100 3− 60 3− 20

−421 −381 −341 −301 −261 3− 221 4− 181 2− 141 3− 101 4− 61 4− 21

−422 −382 −342 −302 −262 4− 222 2− 182 1− 142 4− 102 2− 62 2− 22

−423 −383 −343 −303 −263 3− 223 3− 183 3− 143 2− 103 4− 63 2− 23

−424 −384 −344 −304 −264 3− 224 2− 184 4− 144 4− 104 1− 64 2− 24

−425 −385 −345 −305 −265 3− 225 4− 185 4− 145 2− 105 1− 65 2− 25

−426 −386 −346 −306 −266 3− 226 3− 186 1− 146 4− 106 1− 66 3− 26

−427 −387 −347 −307 −267 3− 227 1− 187 3− 147 4− 107 3− 67 4− 27

−428 −388 −348 −308 −268 2− 228 3− 188 3− 148 4− 108 2− 68 4− 28

−429 −389 −349 −309 −269 −229 2− 189 3− 149 3− 109 4− 69 3− 29

−430 −390 −350 −310 −270 −230 3− 190 2− 150 1− 110 3− 70 4− 30

−431 −391 −351 −311 −271 −231 4− 191 4− 151 2− 111 4− 71 3− 31

−432 −392 −352 −312 −272 −232 1− 192 3− 152 1− 112 1− 72 1− 32

−433 −393 −353 −313 −273 −233 2− 193 2− 153 2− 113 3− 73 1− 33

−434 −394 −354 −314 −274 −234 2− 194 3− 154 1− 114 4− 74 3− 34

−435 −395 −355 −315 −275 −235 1− 195 3− 155 1− 115 4− 75 1− 35

−436 −396 −356 −316 −276 −236 2− 196 4− 156 2− 116 4− 76 3− 36

−437 −397 −357 −317 −277 −237 4− 197 1− 157 1− 117 4− 77 3− 37

−438 −398 −358 −318 −278 −238 1− 198 4− 158 2− 118 4− 78 3− 38

−439 −399 −359 −319 −279 −239 4− 199 2− 159 3− 119 3− 79 2− 39

−440 −400 −360 −320 −280 −240 2− 200 1− 160 2− 120 1− 80 2− 40
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