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1. Î²ð¶ÀÜÂ²ò üàôÜÎòÆ²Üºð 
 

¸Çóáõù { },...,, 210N =  áã μ³ó³ë³Ï³Ý ³ÙμáÕç Ãí»ñÇ μ³½Ùáõ-

ÃÛáõÝÝ ¿: ),...,( 1 nxxf  Ù³ëÝ³ÏÇ ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ Ãí³μ³Ý³Ï³Ý, 

»Ã» ³ÛÝ ³ñï³å³ïÏ»ñáõÙ ¿ nN -Ç áñ¨¿ »ÝÃ³μ³½ÙáõÃÛáõÝ N -Ç Ù»ç*: 
n  ÷á÷áË³Ï³ÝÇó Ï³Ëí³Í μáÉáñ Ãí³μ³Ý³Ï³Ý  ýáõÝÏóÇ³Ý»ñÇ 

μ³½ÙáõÃÛáõÝÁ Ýß³Ý³Ï»Ýù nF -áí: nf F∈   ýáõÝÏóÇ³ÛÇ áñáßÙ³Ý ïÇ-

ñáõÛÃÁ Ýß³Ý³Ï»Ýù n
fN : ºÃ» ( ) n

fn21 N∈ααα ,...,, , ³å³ Ïû·ï³·áñ-

Í»Ýù Ý³¨ ),...,,(! n21f ααα  Ýß³Ý³ÏáõÙÁ, ÇëÏ ( ) n
fn N∉ααα ,...,, 21  

¹»åùáõÙ` ),...,,(! 21 nf ααα/  Ýß³Ý³ÏáõÙÁ: 

ix  ÷á÷áË³Ï³ÝÁ ÏáãíáõÙ ¿ áã ¿³Ï³Ý nf F∈   ýáõÝÏóÇ³ÛÇ Ñ³-

Ù³ñ, »Ã» Ï³Ù³Û³Ï³Ý ( ) 1n
n1i1i1 N −

+− ∈αααα ,...,,,...,  ¨ Ï³Ù³Û³Ï³Ý 

N∈′′′ ββ ,  ï»ÕÇ áõÝ»Ý Ñ»ï¨Û³É å³ÛÙ³ÝÝ»ñÁ` 

1. ),...,,,,...,(!),...,,,,...,(! 111111 niinii ff ααβααααβαα +−+− ′′⇔′  

2. »Ã» ⇒′ +− ),...,,,,...,(! n1i1i1f ααβαα
),...,,,,...,(),...,,,,...,( 111111 niinii ff ααβααααβαα +−+− ′′=′ : 

ºñÏáõ áã ³Ù»Ýáõñ»ù áñáßí³Í f  ¨ g  ýáõÝÏóÇ³Ý»ñÇ Ñ³í³ë³ñáõ-

ÃÛáõÝÁ ( gf −~ ) Ñ³ëÏ³óíáõÙ ¿ Ñ»ï¨Û³É »Õ³Ý³Ïáí. »Ã» áñ¨¿ Ñ³í³ù³-

ÍáõÇ íñ³  ýáõÝÏóÇ³Ý»ñÇó Ù»ÏÁ áñáßí³Í ¿, ³å³ ÙÛáõëÁ ³Û¹ Ñ³í³-
ù³ÍáõÇ íñ³ ÝáõÛÝå»ë áñáßí³Í ¿, ¨ Ýñ³Ýó ³ñÅ»ùÝ»ñÁ Ñ³ÙÁÝÏÝáõÙ »Ý: 

nF  μ³½ÙáõÃÛ³Ý áñáß³ÏÇ »ÝÃ³¹³ë ë³ÑÙ³Ý»Éáõ Ñ³Ù³ñ Ý»ñÙáõÍ»Ýù. 
 
Ð»Ýù³ÛÇÝ  ýáõÝÏóÇ³Ý»ñ` 

1. 0)( =xO , 

2. 1xxS +=)( , 

                                                 
* âÇ μ³ó³éíáõÙ 0=n  ¹»åùÁ, áñÁ ÝßíáõÙ ¿ ()f  ï»ëùáí, ¨ ()f  Ï³Ù áñáßí³Í ã¿, Ï³Ù 

Ñ³í³ë³ñ ¿ áñ¨¿ c  Ñ³ëï³ïáõÝÇ: 
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3. 1)( −= &xxS , áñï»Õ 
⎩
⎨
⎧ ≥−

=−
¹»åùáõÙ Ñ³Ï³é³Ï

»Ã»

 

  

,0
, yxyx

yx & : 

¶áñÍáÕáõÃÛáõÝÝ»ñ` 
 

1. àã ¿³Ï³Ý ÷á÷áË³Ï³ÝÝ»ñÇ Ý»ñÙáõÍáõÙ 

),...,,,...,( k1n1 yyxxh   ýáõÝÏóÇ³Ý ëï³óíáõÙ ¿ ),...,( n1 xxf   ýáõÝÏ-

óÇ³ÛÇó k1 yy ,...,  )( 1k ≥  áã ¿³Ï³Ý ÷á÷áË³Ï³ÝÝ»ñÇ Ý»ñÙáõÍÙ³Ùμ, 

»Ã»  

³) k1 yy ,...,  ÷á÷áË³Ï³ÝÝ»ñÁ ¿³Ï³Ý ã»Ý ),...,,,...,( k1n1 yyxxh  

ý áõÝÏóÇ³ÛÇ Ñ³Ù³ñ, 

μ) ),...,,,...,(~),...,( 111 knn yyxxhxxf − : 

2. Î³ÝáÝ³íáñ ï»Õ³¹ñáõÃÛáõÝ 

),...,( k1 yyh   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ ),...,( n1 xxf  ¨ ),...,( k1i yyg  

)( ni1 ≤≤   ýáõÝÏóÇ³Ý»ñÇ Ï³ÝáÝ³íáñ ï»Õ³¹ñáõÃÛ³Ý ³ñ¹ÛáõÝù, »Ã» 

)),...,(),...,,...,((~),...,( 1111 knkk yygyygfyyh − : 

3. ä³ñ½³·áõÛÝ ³Ý¹ñ³¹³ñÓáõÙ 

),,...,( yxxf n1   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ ),...,( n1 xxα  ¨ ),,,...,( zyxx n1β  

 ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ ³Ý¹ñ³¹³ñÓÙ³Ý ³ñ¹ÛáõÝù, »Ã» 

⎩
⎨
⎧

−+
−

)),,...,(,,,...,(~)1,,...,(
),...,(~)0,,...,(

111

11

yxxfyxxyxxf
xxxxf

nnn

nn

β
α

: 

4. Üí³½³·áõÛÝÇ áñáÝáõÙ 

),...,( n1 xxψ   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ ),,...,( yxx n1ϕ    ýáõÝÏóÇ³ÛÇ 

ÝÏ³ïÙ³Ùμ Ýí³½³·áõÛÝÇ áñáÝÙ³Ý ³ñ¹ÛáõÝù (Ýß³Ý³ÏíáõÙ ¿ 

( )0),,...,(~),...,( 11 =− yxxxx nyn ϕμψ ), »Ã» μ³í³ñ³ñíáõÙ »Ý Ñ»ï¨Û³É 

å³ÛÙ³ÝÝ»ñÁ. 

⇔),...,(! n1 xxψ ³) 0yxxy n1 =∃ ),,...,(ϕ  ¨ 

μ) 0txxyt n1 ≠<∀ ),,...,(!ϕ  

¨ ),...,( n1 xxψ  áñå»ë ³ñÅ»ù ÁÝ¹áõÝáõÙ ¿ Ñ»Ýó ³Û¹ y  (»Ã» ³ÛÝ 

·áÛáõÃÛáõÝ áõÝÇ): 
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nf F∈   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó  ýáõÝÏóÇ³ 

(Ù.Ï. ý.), »Ã» ³ÛÝ Ñ»Ýù³ÛÇÝÝ»ñÇó áñ¨¿ Ù»ÏÝ ¿ Ï³Ù ëï³óíáõÙ ¿ Ñ»Ýù³-
ÛÇÝÝ»ñÇó í»ñç³íáñ ³Ý·³Ù ÏÇñ³é»Éáí 1-4 ·áñÍáÕáõÃÛáõÝÝ»ñÁ: 

²Ù»Ýáõñ»ù áñáßí³Í f  Ù.Ï. ý. ( nn
f NN = ) ÏáãíáõÙ ¿ ÁÝ¹Ñ³Ýáõñ 

Ï³ñ·ÁÝÃ³ó  ýáõÝÏóÇ³ (Á.Ï. ý.): 
nf F∈   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³ 

(å.Ï.   ý.), »Ã» ³ÛÝ Ñ»Ýù³ÛÇÝÝ»ñÇó áñ¨¿ Ù»ÏÝ ¿ Ï³Ù ëï³óíáõÙ ¿ 
Ñ»Ýù³ÛÇÝÝ»ñÇó í»ñç³íáñ ³Ý·³Ù ÏÇñ³é»Éáí 1-3 ·áñÍáÕáõÃÛáõÝÝ»ñÁ: 

úñÇÝ³Ï 

²å³óáõó»Ýù yxyxf +=),(   ýáõÝÏóÇ³ÛÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝ-

Ã³óáõÃÛáõÝÁ: 

ø³ÝÇ áñ 
⎩
⎨
⎧

++=++=+
=+=

1yx1yx1yxf
x0x0xf

)()(),(
),(

, ³å³ »Ã» 

í»ñóÝ»Ýù ))(()( xSSxx ==α  ¨ 1zzyx +=),,(β , ³å³ 

yxyxf +=),(   ýáõÝÏóÇ³ÛÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ ÑÇÙ-

Ý³íáñíáõÙ ¿ Ñ»ï¨Û³É »Õ³Ý³Ïáí`  

³) ÏÇñ³é»Éáí )(xS  ¨ )(xS   ýáõÝÏóÇ³Ý»ñÇ ÝÏ³ïÙ³Ùμ 2 ·áñÍá-

ÕáõÃÛáõÝÁ` ëï³ÝáõÙ »Ýù )(xα -Á, 

μ) ÏÇñ³é»Éáí 1zzS +=)(   ýáõÝÏóÇ³ÛÇ ÝÏ³ïÙ³Ùμ 1 ·áñÍáÕáõÃ-

ÛáõÝÁ, ëï³ÝáõÙ »Ýù ),,( zyxβ -Á 

·) )(xα  ¨ ),,( zyxβ   ýáõÝÏóÇ³Ý»ñÇ ÝÏ³ïÙ³Ùμ ÏÇñ³é»Éáí 3 

·áñÍáÕáõÃÛáõÝÁ, ëï³ÝáõÙ »Ýù yxyxf +=),( : 
 
 
ÊÝ¹ÇñÝ»ñ 
Æ±Ýã  ýáõÝÏóÇ³ ¿ ëï³óíáõÙ α  ¨ β   ýáõÝÏóÇ³Ý»ñÇó å³ñ½³·áõÛÝ 

³Ý¹ñ³¹³ñÓÙ³Ý ÙÇçáóáí: 

1. xzzyx1x ⋅== ),,(,)( βα  

2. xzzyx0x +== ),,(,)( βα  
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3. x2zzyx1x +== ),,(,)( βα  

4. x3zzyx1x +== ),,(,)( βα  

5. xczyx1x ⋅== ),,(,)( βα  

6. 2xzzyx1x ⋅== ),,(,)( βα  

7. 3xzzyx1x ⋅== ),,(,)( βα  

8. 1zzyxx2x −== &),,(,)( βα  

9. 3zzyxxx +== ),,(,)( βα  

10. zxzyxx −= ~),,(,1)( βα  

11. xzzyxxx −= ~),,(,)( βα  

12. zxzyxxx −= ~),,(,)( βα  

13. yxzyxx −= ~),,(,3)( βα  

14. 2zzyxx2x −== &),,(,)( βα  

15. zxzyx1x +== ),,(,)( βα  

16. xzzyxxx ⋅== ),,(,)( βα  

17. z3xzyx0x +== ),,(,)( βα  

18. x4zzyx2x −== &),,(,)( βα  

19. x6zzyx1x 2 +== ),,(,)( βα  

20. )(),,(,)( yxzzyxxx −+== &βα  

21. yxzzyx0x +−== )(),,(,)( &βα  

22. zyzyxxx x ⋅−= ~),,(,)( βα  

23. zyxzyx0x ++== ),,(,)( βα  

24. ¶ïÝ»É ( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎥

⎦

⎤
⎢
⎣

⎡
+
−−− 0

1y3
yx7x y

&
&μψ ~  áñáßÙ³Ý ïÇñáõÛÃÁ: 

25. Ð³ßí»É ( ),10ψ  »Ã» ( ) ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
⎥
⎦

⎤
⎢
⎣

⎡
+

−− 03
3y2

y77x y &&μψ ~ : 
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26. Ð³ßí»É ( )0ψ  ¨ ( ),9ψ  »Ã» ( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎥

⎦

⎤
⎢
⎣

⎡
+
−−−− 0
3y2
1yx5x y

&&
&μψ ~ : 

27. Ð³ßí»É ( )10ψ , »Ã» ( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ =⎥⎦
⎤

⎢⎣
⎡ −− 0

5
yxx y

&μψ ~ : 

28. Ð³ßí»É ( )7ψ , »Ã» ( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=⎥

⎦

⎤
⎢
⎣

⎡
−

− 0
3y

xx y
&

μψ ~ : 

 
²å³óáõó»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-

ÃÛáõÝÁ` 

29. N)(nnxf ∈=  )(   

30. N)(nnxxf ∈+=  )(  

31. yxyxf +=),(  

32. yxyxf ⋅=),(  

33. )10(),( 0 ==  yxyxf  

34. )1!0(!)( ==   xxf  

35. 
⎩
⎨
⎧

>
=

=
0,1
0,0

)(
x
x

xsg
  

  

»Ã»

»Ã»
 

36. 
⎩
⎨
⎧

>
=

=
0,0
0,1

)(
x
x

xsg
  

  

»Ã»

»Ã»
 

37. 
⎩
⎨
⎧

<
≥−

=−
yx

yxyx
yx

  

  

»Ã»

»Ã»

,0
,

&  

38. yxyxf −=),(  

39. ),max(),( yxyxf =  

40. ),min(),( yxyxf =  

²å³óáõó»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-

ÃÛáõÝÁ` û·ï³·áñÍ»Éáí ),,...,( 1nn1 xxxg + , ),...( m1 yyα  ¨ ),...,( m1 yyβ  

 ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ. 
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41. 
⎪
⎩

⎪
⎨

⎧

>

≤
= ∑

=

zy

zyixxg
zyxxf

z

yi
n

n

  

  

»Ã»

»Ã»

,0

),,,...,(
),,,...,( 1

1  

42. 

⎪
⎪
⎪

⎩

⎪
⎪
⎪

⎨

⎧

≤=

∑
=

¹»åù»ñáõÙ ÙÝ³ó³Í 

          

»Ã» 

,0
),...,(),...,(

),,,...,(

),...,,,...,( 11

),...,(

),...,(
1

11

1

1

mm

yy

yyi
n

mn yyyy

ixxg

yyxxf

m

m

βα

β

α

 

43. 
⎪
⎩

⎪
⎨

⎧

>

≤
= ∏=

zy

zyixxg
zyxxf

z

yi
n

n

  

  

»Ã»

»Ã»

,0

),,,...,(
),,,...,( 1

1  

44. 

⎪
⎪
⎪

⎩

⎪⎪
⎪

⎨

⎧

≤=

∏
=

¹»åù»ñáõÙ ÙÝ³ó³Í

»Ã»
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45. Î³ë»Ýù, áñ ),...,( 1 nxxf ýáõÝÏóÇ³Ý ëï³óíáõÙ ¿ ),,...,( 1 yxxg n  

¨ ),...,( 1 nxxh  ýáõÝÏóÇ³Ý»ñÇó ë³ÑÙ³Ý³÷³Ï Ýí³½³·áõÛÝÇ áñáÝÙ³Ý 

·áñÍáÕáõÃÛ³Ùμ, »Ã» ( )0),,...,( 1 =yxxg nyμ  áñáßí³Í ¿ μáÉáñ nxx ,...,1  

Ñ³Ù³ñ ¨ ãÇ ·»ñ³½³ÝóáõÙ ),...,( 1 nxxh : ²å³óáõó»É, áñ »Ã» 

),...,( 1 nxxf   ýáõÝÏóÇ³Ý ëï³óíáõÙ ¿ ),,...,( 1 yxxg n  ¨ ),...,( 1 nxxh  

å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³Ý»ñÇó ë³ÑÙ³Ý³÷³Ï Ýí³½³-
·áõÛÝÇ áñáÝÙ³Ý ·áñÍáÕáõÃÛ³Ùμ, ³å³ ³ÛÝ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ¿: 

46. ̧ Çóáõù m1 hh ,...,  ³ÛÝåÇëÇ  ýáõÝÏóÇ³Ý»ñ »Ý, áñ Ï³Ù³Û³Ï³Ý 

n21 xxx ,...,,  μÝ³Ï³Ý Ãí»ñÇ Ñ³Ù³ñ Ýñ³ÝóÇó Ù»ÏÁ ¨ ÙÇ³ÛÝ Ù»ÏÝ ¿ Ñ³-
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í³ë³ñíáõÙ 0 : ²å³óáõó»É, áñ »Ã» m1 gg ,...,  ¨ m1 hh ,...,   ýáõÝÏóÇ³Ý»-

ñÁ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó »Ý, ³å³ 

⎪
⎩

⎪
⎨

⎧

=

=
=

0),,...,(
.......................................................

0),,...,(
),...,(

111

1111

1

),...,x(xhxxg
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nnm
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»Ã»

»Ã»

 

ýáõÝÏóÇ³Ý å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ¿: 
47. ²å³óáõó»É, áñ å³ñ½³·áõÛÝ (Ù³ëÝ³ÏÇ, ÁÝ¹Ñ³Ýáõñ) Ï³ñ·ÁÝ-

Ã³ó  ýáõÝÏóÇ³Ý»ñÇ ¹³ëÁ ãÇ ÷áËíÇ, »Ã» )(xS  ÑÇÙù³ÛÇÝ  ýáõÝÏóÇ³ÛÇ 

÷áË³ñ»Ý í»ñóÝ»É mn21
n
m xxxxI =),...,(  )( nm1 ≤≤   ýáõÝÏóÇ³Ý ¨ ãû·-

ï³·áñÍ»É áã ¿³Ï³Ý ÷á÷áË³Ï³ÝÝ»ñÇ Ý»ñÙáõÍÙ³Ý ·áñÍáÕáõÃÛáõÝÁ: 
²å³óáõó»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-

ÃÛáõÝÁ` 

48. 
`

⎥
⎦

⎤
⎢
⎣

⎡=
y
xyxf ),( x -Á y -Ç íñ³ μ³Å³Ý»ÉÇë ëï³óíáÕ ù³Ýáñ¹Á 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ =⎥⎦
⎤

⎢⎣
⎡ xx
0

 

49. `),(),( yxrmyxf = x -Á y -Ç íñ³ μ³Å³Ý»ÉÇë ëï³óíáÕ 

ÙÝ³óáñ¹Á ))0,(( xxrm =  

50. xx § =)(τ  ÃíÇ μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ¦ )0)0(( =τ  

51. xx § =)(σ  ÃíÇ μ³Å³Ý³ñ³ñÝ»ñÇ ·áõÙ³ñÇÝ¦ )0)0(( =σ  

52. xxlh § =)(  ÃíÇ å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ¦ )0)0(( =lh  

53. xx § =)(π  ÃÇíÁ ã·»ñ³½³ÝóáÕ å³ñ½ Ãí»ñÇ ù³Ý³ÏÇÝ¦ 

54. xyxh § =),(  ¨ y  Ãí»ñÇ ³Ù»Ý³÷áùñ ÁÝ¹Ñ³Ýáõñ μ³½Ù³å³-

ïÇÏÇÝ¦ )),(),(( 0y0h0xh ==  

55. xyxd § =),(  ¨ y  Ãí»ñÇ ³Ù»Ý³Ù»Í ÁÝ¹Ñ³Ýáõñ μ³Å³Ý³ñ³-

ñÇÝ¦ )0)0,0(( =d  

56. xxp § =)( -ñ¹ å³ñ½ ÃíÇÝ¦ ,...)5)2(,3)1(,2)0(( === ppp  
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57. xxlong § =)(  ÃíÇ ³Ù»Ý³Ù»Í å³ñ½ μ³Å³Ý³ñ³ñÇ Ñ³Ù³ñÇÝ¦ 

58.  =),( yxex  §å³ñ½ ³ñï³¹ñÇãÝ»ñÇ ï»ëùáí y  ÃíÇ í»ñÉáõÍáõ-

ÃÛ³Ý Ù»ç x -ñ¹ å³ñ½ ÃíÇ ³ëïÇ×³ÝÇ óáõóÇãÇÝ¦ )0)0,(( =xex  

59. [ ]y xyxf =),( [ ]( )xx =0  

60. [ ] )1(),( xy, C Cyxf x
y

x
y ≤==  »Ã»  

61. [ ]xexf ⋅=)(  

62. [ ]xexf =)(  

63. !!)( xxf =  ( x -Á ã·»ñ³½³ÝóáÕ μáÉáñ ¹ñ³Ï³Ý ½áõÛ·/Ï»Ýï 

Ãí»ñÇ ³ñï³¹ñÛ³ÉÇÝ, »Ã» x -Á ½áõÛ·/Ï»Ýï ¿:) 

64. ̧ Çóáõù )(xv1 ,…, )(xvs  ³Ù»Ýáõñ»ù áñáßí³Í Ãí³μ³Ý³Ï³Ý 

ýáõÝÏóÇ³Ý»ñ »Ý, áñáÝù Ï³Ù³Û³Ï³Ý x -Ç Ñ³Ù³ñ μ³í³ñ³ñáõÙ »Ý 

),...,1()1( sixxvi =≤+   å³ÛÙ³ÝÝ»ñÇÝ: Î³ë»Ýù, áñ ),...,( 1n1 xxf +  

ýáõÝÏóÇ³Ý ëï³óíáõÙ ¿ ),...,( n1 xxg , ),...,,,...,( 1211 ++++ snnn xxxxh  ¨ 

)(xv1 ,…, )(xvs  ýáõÝÏóÇ³Ý»ñÇó ÁÝ¹Ñ³Ýáõñ ³Ý¹ñ³¹³ñÓáõÙ ·áñÍá-

ÕáõÃÛ³Ùμ, »Ã» yxx n ,,...,1  ÷á÷áË³Ï³ÝÝ»ñÇ μáÉáñ ³ñÅ»ùÝ»ñÇ Ñ³Ù³ñ 

ï»ÕÇ áõÝ»Ý Ñ»ï¨Û³É Ñ³í³ë³ñáõÃÛáõÝÝ»ñÁ` 

),,...,(~)0,,...,( 11 nn xxgxxf −  

)),...,1(,,...,(,,,...,(~)1,,...,( 1111 +−+ yvxxfyxxhyxxf nnn  

)))1(,,...,( 1 +yvxxf sn : 

²å³óáõó»É, áñ »Ã» ),...,( 1n1 xxf +   ýáõÝÏóÇ³Ý ëï³óíáõÙ ¿ 

),...,( n1 xxg , ),...,,,...,( 1kn2n1n1 xxxxh ++++ , )(xv1 ,…, )(xvs  å³ñ½³-

·áõÛÝ Ï³ñ·ÁÝÃ³ó  ýáõÝÏóÇ³Ý»ñÇó ÁÝ¹Ñ³Ýáõñ ³Ý¹ñ³¹³ñÓáõÙ ·áñÍá-
ÕáõÃÛ³Ùμ, ³å³ ³ÛÝ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ¿: 

²å³óáõó»É Ñ»ï¨Û³É ³éÝãáõÃÛáõÝÝ»ñáí ïñíáÕ   ýáõÝÏóÇ³Ý»ñÇ 
å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ` 

65. )1()()2(,1)1(,0)0( ++=+== nfnfnfff  

66. )()()(,)(,)( 1nfnf22nf11f00f ++=+==  
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67. ))(()()(,)(,)( 11nf3nf22nf11f00f −++=+== &  

68. )1)(2()1(3)2(,4)1(,2)0( +−+=+== nfnfnfff &  

69. ))(()()(,)(,)( 1nf1nf42nf31f20f +−+=+== &  

70. ))(()()(,)(,)( 1nf1nf42nf31f20f +−+=+== &  

71. ))(()()(,)(,)( 4nf1nf32nf11f10f +−+=+== &  

72. ))(()()(,)(,)( 1nf1nf2nf31f20f +⋅+=+==  

73. ))(()()(,)(,)( 1nf1nf2nf31f20f +⋅+=+==  

74. )()()(,)(,)( nf1nf32nf41f30f +=+==  

75. )())(()(,)(,)( nf11nf2nf21f00f ⋅−+=+== &  

76. ¾ÛÉ»ñÇ ýáõÝÏóÇ³Ý, áñÁ Ñ³í³ë³ñ ¿ x -Á ã·»ñ³½³ÝóáÕ ¨ x -Ç 
Ñ»ï ÷áË³¹³ñÓ³μ³ñ å³ñ½ Ãí»ñÇ ù³Ý³ÏÇÝ: 

77. ²å³óáõó»É, áñ Ûáõñ³ù³ÝãÛáõñ ³Ù»Ýáõñ»ù áñáßí³Í ýáõÝÏóÇ³, 
áñÇ ³ñÅ»ùÁ Ñ³í³ë³ñ ¿ a ` μ³ó³éáõÃÛ³Ùμ í»ñç³íáñ Ãíáí Ï»ï»ñáõÙ, 
å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ¿: 

78. ̧ Çóáõù )(xf  ¨ )(xg   ýáõÝÏóÇ³Ý»ñÁ áñáßí³Í »Ý Ñ»ï¨Û³É Ó¨áí` 

⎪
⎩

⎪
⎨

⎧

=+
=+

==

))(),(,()(
))(),(,()(

)(,)(

xgxfxh1xg
xgxfxh1xf

b0ga0f

2

1

 

: 

²å³óáõó»É )(xf  ¨ )(xg   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝ-

Ã³óáõÃÛáõÝÁ, »Ã» ),,( zyxh1  ¨ ),,( zyxh2   ýáõÝÏóÇ³Ý»ñÁ å³ñ½³·áõÛÝ 

Ï³ñ·ÁÝÃ³ó »Ý: 
79. ²å³óáõó»É, áñ Ûáõñ³ù³ÝãÛáõñ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó 

ýáõÝÏóÇ³ ÁÝ¹Ñ³Ýáõñ Ï³ñ·ÁÝÃ³ó ¿: 
80. ²å³óáõó»É, áñ ï»Õ³¹ñáõÃÛ³Ý ¨ å³ñ½³·áõÛÝ ³Ý¹ñ³¹³ñÓ-

Ù³Ý ·áñÍáÕáõÃÛáõÝÝ»ñÁ ÷³Ï »Ý ÁÝ¹Ñ³Ýáõñ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³Ý»-
ñÇ ¹³ëÇ ÝÏ³ïÙ³Ùμ: 

81. ²å³óáõó»É, áñ »Ã» å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó (ÁÝ¹Ñ³Ýáõñ 
Ï³ñ·ÁÝÃ³ó, Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó) ýáõÝÏóÇ³Ý»ñÇ ³ñÅ»ùÝ»ñÁ ÷áË»É 
í»ñç³íáñ Ãíáí Ï»ï»ñáõÙ, ³å³ ëï³óíáÕ ýáõÝÏóÇ³Ý ¨ë ÏÉÇÝÇ å³ñ-
½³·áõÛÝ Ï³ñ·ÁÝÃ³ó (ÁÝ¹Ñ³Ýáõñ Ï³ñ·ÁÝÃ³ó, Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó): 
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²å³óáõó»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-
ÃÛáõÝÁ` 

82. =)(xf § x -Ç ½áõÛ· μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ¦ 

83. =)(xf § x -Ç Ï»Ýï μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ¦ 

84. =)(xf § x -Ç å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ¦ 

85. =)(xf § x -Á ã·»ñ³½³ÝóáÕ ½áõÛ· Ãí»ñÇ ù³Ý³ÏÇÝ¦ 

86. =)(xf § x -Á ã·»ñ³½³ÝóáÕ Ï»Ýï Ãí»ñÇ ù³Ý³ÏÇÝ¦ 

87. =)(xf § x -Á ã·»ñ³½³ÝóáÕ å³ñ½ Ãí»ñÇ ù³Ý³ÏÇÝ¦ 

88. =),( yxf § x -Ç ¨ y -Ç ÁÝ¹Ñ³Ýáõñ å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ 

ù³Ý³ÏÇÝ¦ 

89. =)(xf § x -Á ã·»ñ³½³ÝóáÕ Ï»Ýï Ãí»ñÇ ·áõÙ³ñÇÝ¦ 

90. =)(xf § x -Á ã·»ñ³½³ÝóáÕ ½áõÛ· Ãí»ñÇ ·áõÙ³ñÇÝ¦ 

91. =)(xf § x -Ç å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ ·áõÙ³ñÇÝ¦ 

92. =)(xf § x -Á ã·»ñ³½³ÝóáÕ å³ñ½ Ãí»ñÇ ·áõÙ³ñÇÝ¦ 

93. =),( yxf § x -Ç ¨ y -Ç ÁÝ¹Ñ³Ýáõñ μ³Å³Ý³ñ³ñÝ»ñÇ ·áõÙ³-

ñÇÝ¦ 

94. =),( yxf § x -Ç ¨ y -Ç ÁÝ¹Ñ³Ýáõñ å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ 

·áõÙ³ñÇÝ¦ 

95. yyxf §=),( -Çó áã ÷áùñ ¨ x5 -Á ã·»ñ³½³ÝóáÕ Ï³ï³ñÛ³É 

Ãí»ñÇ ·áõÙ³ñÇÝ¦ 

96. =),( yxf § x -Ç ¨ y -Ç ÁÝ¹Ñ³Ýáõñ μ³Å³Ý³ñ³ñÝ»ñÇ ³ñ-

ï³¹ñÛ³ÉÇÝ¦ 

97. xxf §=)( -Çó ÷áùñ å³ñ½ Ãí»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦ 

98. xyxf §=),( -Çó áã ÷áùñ ¨ y3 -Á ã·»ñ³½³ÝóáÕ Ï³ï³ñÛ³É 

Ãí»ñÇ ·áõÙ³ñÇÝ¦ 

99. xyxf §=),( -Çó Ù»Í ¨ y2 -Á ã·»ñ³½³ÝóáÕ å³ñ½ Ãí»ñÇ ³ñ-

ï³¹ñÛ³ÉÇÝ¦ 

100. =)(xf § x -Á ã·»ñ³½³ÝóáÕ å³ñ½ »ñÏíáñÛ³ÏÝ»ñÇ ù³-

Ý³ÏÇÝ¦ 
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101. [ ]⎥⎦
⎤

⎢
⎣

⎡
=

x
xxf

2log
)(  

102. yxyxf )!(),( =  

103. ),...,max( 1 nxx  

104. zyxzyxf −−=),,(  

105. =)(xf § x -Ç ³ÛÝ μ³Å³Ý³ñ³ñÝ»ñÇ ù³Ý³ÏÇÝ, áñáÝù μ³-

Å³ÝíáõÙ »Ý 3 íñ³ ³é³Ýó ÙÝ³óáñ¹Ç¦ 

106. 
,

( , )
»Ã» ¨ ÷áË³¹³ñÓ³μ³ñ å³ñ½ »Ý

³Ýáñáß, Ñ³Ï³é³Ï ¹»åù»ñáõÙ

     y x y
f x y ⎧

= ⎨
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107. 
⎪
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−
=

≥+

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï

áñ ÃÇí,

³ÛÝåÇëÇ áõÝÇ ·áÛáõÃÛáõÝ  ̈»Ã»
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yx
y

iyxyx
yxf i
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2),(  

108. 
⎪
⎩
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¨»Ã»
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050)3,(,4

0)3,(,5
)( )rm(x,xrm

xrm
xf  

109. =),( yxf § x -Ç ¨ y -Ç ³Ù»Ý³Ù»Í ÁÝ¹Ñ³Ýáõñ μ³Å³Ý³ñ³ñÇ 

¨ ³Ù»Ý³÷áùñ ÁÝ¹Ñ³Ýáõñ μ³½Ù³å³ïÇÏÇ ³ñï³¹ñÛ³ÉÇÝ¦ 

110. 

⎪
⎪
⎩
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¹»åù»ñáõÙ ÙÝ³ó³Í

»Ã»

»Ã»

»Ã»
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zyxz
yzxy
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zyxf  

111. =)(xf § x -Çó ÷áùñ Ýñ³ μáÉáñ Ï³ï³ñÛ³É μ³Å³Ý³ñ³ñÝ»-

ñÇ ·áõÙ³ñÇÝ¦ 

112. =)(xf § x -Çó ÷áùñ Ýñ³ μáÉáñ Ï³ï³ñÛ³É Ãí»ñÇ ù³Ý³ÏÇÝ, 

áñáÝù μ³Å³ÝíáõÙ »Ý 3 -Ç íñ³¦ 
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113. [ ][ ]y xyxf 2log),( =  

114. =)(xf § x -Çó ÷áùñ μáÉáñ ³ÛÝ Ãí»ñÇ ù³Ý³ÏÇÝ, áñáÝù 

μ³Å³ÝíáõÙ »Ý 7 -Ç íñ³ ¨ ½áõÛ· ã»Ý¦ 

115. 
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yxrmxx
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116. 
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xx
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47,

)(
xx
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123. 
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 ̈¿ ½áõÛ·»Ã»

 ̈¿ Ï»Ýï»Ã»

 

    

    

,
0)3,(,8

2)3,(,32
),(

x
yrmxyx

yrmxyx
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f x y

x y
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²å³óáõó»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÇ Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ` 

130. 
⎩
⎨
⎧ ≥−

=
¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

»Ã»  yxyx
yxf

,
),(  

131. 
⎪⎩

⎪
⎨

⎧
=

¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

íñ³ Ç- ¿  μ³Å³ÝíáõÙ Á-»Ã»  yx
y
x

yxf
,

),(  

132. )(xf -Á ³Ù»Ýáõñ»ù ³Ýáñáß  ýáõÝÏóÇ³ ¿ 
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133. xxf =)( -ñ¹ å³ñ½ »ñÏíáñÛ³ÏÝ»ñÇó ³é³çÇÝÇÝ 

134. 
⎪
⎩

⎪
⎨

⎧
==
>=−

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

¨»Ã»

¨»Ã»

    

    

21)4,(,10
43)4,(,13

),( yxrmx
yxrmy

yxf
&

 

135. 

⎪
⎪
⎩

⎪
⎪
⎨

⎧

=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

ù³Ý³ÏÇÝ       

»ñÇμ³Å³Ý³ñ³ñÝ Ï»Ýï Ç-Ñ³í³ë³ñ¿

 ù³Ý³ÏÁ »ñÇμ³Å³Ý³ñ³ñÝ ½áõÛ· Ç-»Ã»

       

  

y
xx

yxf

,

),(  

136. 

⎪
⎪
⎩

⎪
⎪
⎨

⎧

=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

·áõÙ³ñÇÝ

 Ãí»ñÇ Õ½áõÛ·ã·»ñ³½³ÝóáÑ³í³ë³ñ¾    

 ·áõÙ³ñÁ Ãí»ñÇ Ï»Ýï Õã·»ñ³½³Ýóá»Ã» 

      

    

   

y
x

yxf

,8

),(  

137. 
⎩
⎨
⎧ ==

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

¿      ½áõÛ·¨»Ã» zxzzzyxf
y,),,(  

138. 
⎪
⎩

⎪
⎨

⎧
=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

»Ý Ñ³í³ë³ñ   

ù³Ý³ÏÝ»ñÁ »ñÇμ³Å³Ý³ñ³ñÝ Ãí»ñÇ¨»Ã»      yx
yxf

,2
),(  

139. 
⎩
⎨
⎧ =

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

áñ ÃÇí, μÝ³Ï³ÝáõÝÇ ·áÛáõÃÛáõÝ »Ã»     kxk
xf

3,2
)(  

140. 
⎪
⎩

⎪
⎨

⎧ ≠
=

¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

¿ ½áõÛ·  »Ã» 

  ̈¿ å³ñ½  »Ã» 

x
xx

yxf ,0
2,1

),(  

141. 
⎪
⎩

⎪
⎨

⎧

=
=
=

=
2)3,(

1)3,(,3
0)3,(,2

)(
xrm

xrm
xrm

xf
 »Ã» ³Ýáñáß,

 »Ã» 

 »Ã» 

 

142. 
⎩
⎨
⎧ ==

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

 áñ ÃÇí, μÝ³Ï³Ý  áõÝÇ ÃÛáõÝ·áÛá »Ã» õ kxkxf 2,2)(  
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143. 
⎪
⎩

⎪
⎨

⎧
==
==

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈ »Ã» 

  ̈ Ã» »

31,1
20,2

),( yx
yx

yxf  

144. 
⎪
⎩

⎪
⎨

⎧
=
=

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

 »Ã» 

 »» Ã

1)4,(,2
0)4,(,5

)( xrm
xrm

xf  

145. 
⎩
⎨
⎧ ≥=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

  ̈¿ ï³ñÛ³ÉÏ  »Ã» ³ xyxyxf
x ,5),(  

146. 
⎩
⎨
⎧ +≥

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

  ̈¿ ñ½å  »Ã» ³ 3,3
),(

xyx
yxf  

147. 
⎪
⎩

⎪
⎨

⎧
=−

=
=

¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ ½áõÛ·  »Ã» 

  ̈¿ ½áõÛ·  » Ã»

3,5
7,7

),( yxx
yxy

yxf &  

148. 
⎩
⎨
⎧

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

Ï³ï³ñÛ³É   ̈¿ ñ½å  »Ã» ³ yxy
yxf

,5
),(  

149. 
⎩
⎨
⎧ <−=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

  ̈¿ ½áõÛ·  »Ã» xyxxyxf
y 3,2),( &

 

150. 
⎪
⎩

⎪
⎨

⎧
=+

=
=

¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ ½áõÛ·  »Ã» 

  ̈¿ ½áõÛ·  »Ã» 

7,
2,7

),( yxyx
yx

yxf  

151. 
⎩
⎨
⎧ ≤+=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

  ̈¿ å³ñ½  »Ã» yxxxyxf
y 5,2),(  

152. 
⎪
⎩

⎪
⎨

⎧
=−
=+

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ Ï»Ýï  »Ã» 

  ̈¿ Ï»Ýï  »Ã» 

0)4,(,
3)4,(,2

),( yrmxyx
yrmxyx

yxf &  
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153. 
⎩
⎨
⎧ −

=
¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

¿ Ï³ï³ñÛ³ÛÉ  »Ã» yyx
yxf

,2
),(  

154. 
⎪
⎩

⎪
⎨

⎧
=
=

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ å³ñ½  »Ã» 

  ̈¿ å³ñ½  »Ã» 

5,3
3,2

),( yx
yx

yxf  

155. 
⎩
⎨
⎧ +

=
¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

½áõÛ·  ̈¿ å³ñ½  »Ã» yxx
yxf

,2
),(  

156. 
⎩
⎨
⎧ ==

¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

 áñ  áõÝÇ ·áÛáõÃÛáõÝ »Ã» ykxkyxf ,,1),(  

157. 
⎪
⎩

⎪
⎨

⎧
=

¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

»Ý Ñ³í³ë³ñ ñ³ñÝ»ñÁ   

-μ³Å³Ý³ ÛÝ³é³í»É³·áõ Ãí»ñÇ  ̈ »Ã» yx
yxf

,1
),(  

158. 
⎪
⎩

⎪
⎨

⎧

=
¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

 μ³Å³ÝíáõÙ       

ãÇ  ̈íñ³  ¿ μ³Å³ÝíáõÙ  »Ã» 
x

yxxy

yxf 2

6,2

),(  

159. 
⎩
⎨
⎧ ≥

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

¿ å³ñ½  ¨   »Ã» yyx
yxf

7,2
),(  

160. 
⎪
⎩

⎪
⎨

⎧

=
<−
>−

=
yx

yxxy
yxyx

yxf
 »Ã» ³Ýáñáß,

 »Ã» 

 »Ã» 

,
,

),(  

161. 
⎪
⎩

⎪
⎨

⎧

<−
≥+

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

¿ ½áõÛ·   ̈ »Ã» 

¿ Ï»Ýï   ̈ »Ã» 

yxyx
yxyx

yxf 3,
3,

),(

3

&  

162. 
⎩
⎨
⎧

=
¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

½áõÛ·   ̈¿ Ï»Ýï  »Ã» yxxyxf
y ,),(  
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163. 
⎪
⎩

⎪
⎨

⎧

⋅
+

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

½áõÛ·   ̈¿ Ï»Ýï  »Ã» 

Ï»Ýï   ̈¿ Ï»Ýï  »Ã» 

yxyx
yxyx

yxf ,
,

),(

2

 

164. 
⎪
⎩

⎪
⎨

⎧
≤−
>++

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ å³ñ½  »Ã» 

  ̈¿ å³ñ½  »Ã» 

5,
5,5

),( yxyx
yxyx

yxf &  

165. 
⎪
⎩

⎪
⎨

⎧
=+
=+

=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ Ï»Ýï  »Ã» 

  ̈¿ Ï»Ýï  »Ã» 

6,
3,5

),( yxyx
yxx

yxf  

166. 
⎪
⎩

⎪
⎨

⎧
≤

>
=

¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ ½áõÛ·  »Ã» 

  ̈¿ ½áõÛ·  »Ã» 

xyxx
xyx

yxf 3,10
3,2

),(  

167. 
⎪
⎩

⎪
⎨

⎧
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=
¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

  ̈¿ å³ñ½  »Ã» 

  ̈¿ å³ñ½  »Ã» 
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),( yxx
yxy

yxf  

168. 
⎩
⎨
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¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

ã¿ å³ñ½   ̈ »Ã» yxxyxf
y 3,2),(  

169. 
⎪
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=
=
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)( yxrm
yxrm

xf  
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¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß

 »Ã» yxyxf 3,2),(  
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⎪
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⎩
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⎨

⎧

=
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<

=
y
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yxf
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yxf
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173. 
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⎨
⎧ ⋅=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

ã¿ å³ñ½   ̈¿ å³ñ½  »Ã» yxyxyxf
s ,),(  

174. 
⎪
⎩

⎪
⎨

⎧ +
=

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

Ï³ï³ñÛ³É     

 ̈¿ ý³ÏïáñÇ³É ÃíÇ áñ¨¿  »Ã» 

y
xyx

yxf
,

),(  

175. 
⎩
⎨
⎧ ==

¹»åù»ñáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

»Ã»    xzyxf
yz,),(  

176. 
⎪
⎩

⎪
⎨

⎧
=

¹»åù»ñáõÙ ÙÝ³ó³Í ³Ýáñáß,

¿ ñÛ³ÉÏ  »Ã» 

¿ å³ñ½  »Ã» 

³ï³x
x

yxf ,2
,1

),(  

177. 
⎩
⎨
⎧ ==+=

¹»åùáõÙ Ñ³Ï³é³Ï ³Ýáñáß,

  ̈ »Ã» xy yxyxyxf 32,),(  

 
 

2. ÂÚàôðÆÜ¶Æ ØºøºÜ²Üºð 
 
ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ μ³Õ³¹ñÇãÝ»ñÝ »Ý` Å³å³í»ÝÁ, ·ñáÕ-Ï³ñ-

¹³óáÕ ·ÉËÇÏÁ ¨ Õ»Ï³í³ñáÕ ë³ñùÁ. 
 

… Λ Λ 1x  2x  … ix  … kx  Λ Λ … 

 
 
 
 
 

ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý ³ßË³ïáõÙ ¿ Å³Ù³Ý³ÏÇ ³é³ÝÓÇÝ t=0, 1, 2,… 
å³Ñ»ñÇÝ: Ä³å³í»ÝÁ ³çÇó ¨ Ó³ËÇó ³Ýí»ñç³ÓÇ· ¿: ²ÛÝ μ³Å³Ýí³Í ¿ 
μçÇçÝ»ñÇ, áñáÝóÇó Ûáõñ³ù³ÝãÛáõñáõÙ Å³Ù³Ý³ÏÇ ó³ÝÏ³ó³Í å³ÑÇÝ 

·ñí³Í ¿ ×Çßï Ù»Ï ÝÇß )1( },...,,{ 21 ≥= naaaA n  ÙáõïùÇ-»ÉùÇ ³Ûμáõμ»-

ÝÇó: A  - áõÙ ³é³ÝÓÝ³óí³Í ¿ ¹³ï³ñÏ ÝÇßÁ` Λ: Ä³Ù³Ý³ÏÇ Ûáõñ³ù³Ý-
ãÛáõñ å³ÑÇÝ Å³å³í»ÝÇ í»ñç³íáñ Ãíáí μçÇçÝ»ñÇó μ³óÇ, ÙÝ³ó³Í 
μçÇçÝ»ñáõÙ ·ñí³Í ¿ Λ: Λ å³ñáõÝ³ÏáÕ μçÇçÝ»ñÝ ³Ýí³Ý»Ýù ¹³ï³ñÏ:  

 
·ÉËÇÏ 
 
Õ»Ï³í³ñáÕ ë³ñù Å³å³í»Ý 
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¶ñáÕ-Ï³ñ¹³óáÕ ·ÉËÇÏÁ Å³Ù³Ý³ÏÇ Ûáõñ³ù³ÝãÛáõñ å³ÑÇÝ ¹Ç-
ï³ñÏáõÙ ¿ Ù»Ï μçÇç, Ï³ñ¹áõÙ ³Û¹ μççáõÙ ·ñí³Í ÝÇßÁ, Ýñ³ ÷áË³ñ»Ý 

·ñáõÙ áñ¨¿ ÝÇß A  - Çó (ÑÝ³ñ³íáñ ¿` ÝáõÛÝ Ï³ñ¹³ó³Í ÝÇßÁ):  
Ô»Ï³í³ñáÕ ë³ñùÁ Å³Ù³Ý³ÏÇ Ûáõñ³ù³ÝãÛáõñ å³ÑÇÝ ·ïÝíáõÙ ¿ 

íÇ×³ÏÝ»ñÇ )( 1},...,,...,,{ 1110 ≥= − r,mppqqqQ mr  í»ñç³íáñ μ³½ÙáõÃÛáõÝÇó 

áñ¨¿ Ù»ÏáõÙ: 0q  íÇ×³ÏÝ ³é³ÝÓÝ³óí³Í ¿ Q  μ³½ÙáõÃÛáõÝáõÙ ¨ Ïáã-

íáõÙ ¿ ëÏ½μÝ³Ï³Ý íÇ×³Ï: ºÝÃ³¹ñíáõÙ ¿, áñ ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý 
ëÏëáõÙ ¿ Çñ ³ßË³ï³ÝùÁ Å³Ù³Ý³ÏÇ ëÏ½μÝ³Ï³Ý` t = 0 å³ÑÇÝ, 

·ïÝí»Éáí ëÏ½μÝ³Ï³Ý` 0q  íÇ×³ÏáõÙ: QqqqQ r ⊂= − }...,,{ 110

_
 μ³½-

ÙáõÃÛ³Ý ï³ññ»ñÁ ÏáãíáõÙ »Ý ·áñÍáÕ íÇ×³ÏÝ»ñ, QppP m ⊂= },...,{ 1  

μ³½ÙáõÃÛ³Ý ï³ññ»ñÁ` »½ñ³÷³ÏÇã íÇ×³ÏÝ»ñ: Ð³Ù³ñáõÙ »Ýù, áñ 
Ñ³ÛïÝí»Éáí áñ¨¿ »½ñ³÷³ÏÇã íÇ×³ÏáõÙ, ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý ³í³ñ-
ïáõÙ ¿ ³ßË³ï³ÝùÁ (Ï³Ý· ¿ ³éÝáõÙ): Ô»Ï³í³ñáÕ ë³ñùÁ, »ÉÝ»Éáí Çñ 
íÇ×³ÏÇó ¨ ·ÉËÇÏÇ ÏáÕÙÇó ¹Çï³ñÏíáÕ ÝÇßÇó, Ï³ñáÕ ¿`  

³) ÷áË»É Çñ íÇ×³ÏÁ; 
μ) ÷áË»É ¹Çï³ñÏíáÕ ÝÇßÁ; 
·) ÷áË»É ·ÉËÇÏÇ ¹ÇñùÁ, Ñ³çáñ¹ å³ÑÇÝ ï»Õ³÷áË»Éáí ³ÛÝ 

Ñ³ñ¨³Ý ³ç Ï³Ù Ó³Ë μçÇçÝ»ñ, Ï³Ù ÃáÕÝ»É ï»ÕáõÙ (³ÛëÇÝùÝ Ñ³çáñ¹ 
å³ÑÇÝ ·ÉËÇÏÁ Ï¹Çï³ñÏÇ ³Û¹ å³ÑÇÝ Çñ ÏáÕÙÇó ·ñí³Í ÝÇßÁ):  

 

Üßí³Í ·áñÍáÕáõÃÛáõÝÝ»ñÁ μÝáõÃ³·ñíáõÙ »Ý Ñ³Ù³å³ï³ëË³Ý³-
μ³ñ 3 ³ñï³å³ïÏ»ñáõÙÝ»ñáí.  

QAQ →×
_

:λ   

AAQ →×
_

:δ  

î} Ò, {², →× A
_
Q:ν  

 

ê³ÑÙ³ÝáõÙ 

>=< νδλ ,,,,
0

QATq  ÑÝ·Û³ÏÁ, áñï»Õ QA,  μ³½ÙáõÃÛáõÝÝ»ñÁ ¨ 

νδλ ,,  ³ñï³å³ïÏ»ñáõÙÝ»ñÁ ÝÏ³ñ³·ñí³Í »Ý í»ñ¨áõÙ, ÏáãíáõÙ ¿ 

ÂÛáõñÇÝ·Ç Ù»ù»Ý³:  
ÜÏ³ñ³·ñ»Ýù ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ ³ßË³ï³ÝùÇ ÁÝÃ³óùÁ Å³Ù³-

Ý³ÏÇ )1(, +tt - ñ¹ å³Ñ»ñÇÝ ( 0≥t ):  
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ºÝÃ³¹ñ»Ýù, t – ñ¹ å³ÑÇÝ ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý ·ïÝíáõÙ ¿ 

))0(( )( 0qqtq =  íÇ×³ÏáõÙ, ÇëÏ ·ñáÕ-Ï³ñ¹³óáÕ ·ÉËÇÏÁ ¹Çï³ñÏáõÙ ¿ 

x  ÝÇßÁ:  

³) ºÃ» P )( ∈tq , ³å³ ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ ³ßË³ï³ÝùÝ 

³í³ñïíáõÙ ¿: 

μ) ºÃ» 
_

Q )( ∈tq , ³å³ ¹Çï³ñÏíáÕ μççáõÙ x  ÝÇßÇ ÷áË³ñ»Ý 

·ñíáõÙ ¿ )),(( xtqδ  ÝÇßÁ, (t+1) – ñ¹ å³ÑÇÝ Õ»Ï³í³ñáÕ ë³ñùÇ íÇ-

×³ÏÁ` )),(()1( xtqtq λ=+ , ÇëÏ ·ñáÕ-Ï³ñ¹³óáÕ ·ÉËÇÏÁ ¹Çï³ñÏáõÙ ¿ 

ÝáõÛÝ μçÇçÁ, »Ã» î =)),(( xtqν , Ñ³ñ¨³Ý ³ç μçÇçÁ, »Ã» ²=)),(( xtqν  ¨ 

Ñ³ñ¨³Ý Ó³Ë μçÇçÁ, »Ã» Ò =)),(( xtqν :  

²ÝÑñ³Å»ßï ¿ ß»ßï»É, áñ ³ßË³ï³ÝùÇ ¨′ ëÏ½μáõÙ, ¨′ í»ñçáõÙ, »Ã» 
³ßË³ï³ÝùÝ ³í³ñïí»É ¿, ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ ·ÉËÇÏÁ å»ïù ¿ 
·ïÝíÇ ³é³çÇÝ áã ¹³ï³ñÏ μççÇ íñ³:  

ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ ïñÙ³Ý »Õ³Ý³ÏÝ»ñÁ 
ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý»ñÁ Ï³ñ»ÉÇ ¿ ÝÏ³ñ³·ñ»É »ñÏáõ »Õ³Ý³Ïáí` 

³ÕÛáõë³Ï³ÛÇÝ ¨ áõñí³å³ïÏ»ñ³ÛÇÝ:  
²ÕÛáõë³Ï³ÛÇÝ »Õ³Ý³Ïáí Ý»ñÏ³Û³óÙ³Ý ¹»åùáõÙ 

>=< νδλ ,,,,
0

QATq  ÂÛáõñÇÝ·Ç Ù»ù»Ý³Ý, áñï»Õ` 

},...,,{ 21 naaaA = , },...,,...,,{ 1110 mr ppqqqQ −= , 

QAQ →×
_

:λ ,  

AAQ →×
_

:δ , 

}î Ò, ²,{ →× A
_
Qν: ,  

ïñíáõÙ ¿ Ñ»ï¨Û³É r x n ã³÷³ÝÇ ³ÕÛáõë³ÏÇ ÙÇçáóáí. 
 

 
1a  … 

ja  … 
na  

0q       

…
      

iq    ),(),,(),,( jijiji aqaqaq νδλ    

…
      

1−rq       
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>=< νδλ ,,,,
0

QATq  ÂÛáõñÇÝ·Ç Ù»ù»Ý³ÛÇ áõñí³å³ïÏ»ñ³ÛÇÝ 

»Õ³Ý³Ïáí Ý»ñÏ³Û³óÙ³Ý ¹»åùáõÙ Q  μ³½ÙáõÃÛ³Ý Ûáõñ³ù³ÝãÛáõñ h 

íÇ×³ÏÇÝ Ñ³Ù³å³ï³ëË³Ý»óíáõÙ ¿ ·³·³Ã – ßñç³Ý³Ï, áñÇ Ý»ñëáõÙ 
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¹»åùáõÙ Ñ³Ï³é³Ï

¿ ½áõÛ·¨»Ã»
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¹»åùáõÙ Ñ³Ï³é³Ï
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82. ( ) ( ) ( )
⎪⎩

⎪
⎨
⎧

+
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=
¹»åùáõÙ Ñ³Ï³é³Ï

¿ ½áõÛ·¨»Ã»

 

     

,x
xyrm,xx

yxf
5

12,12
,

   &
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Î³éáõó»É ÂÛáõñÇÝ·Ç Ù»ù»Ý³, áñÁ Nx∈∀ -Ç Ñ³Ù³ñ Çñ³Ï³Ý³ó-
ÝáõÙ ¿ Ù»ù»Ý³Û³Ï³Ý Ïá¹Ç Ñ»ï¨Û³É Ó¨³÷áËáõÃÛáõÝÝ»ñÁ. 

83. ( ) ( ) ( ) ( )102 −∗∗→ &xkkkxk  

84. ( ) ( ) ( )22 −∗→ &xkkxk  

85. ( ) ( )2−→ &xkxk ( )1k∗  

86. ( ) ( ) ( ) ( )101 kkxkxk ∗∗−→ &  

87. ( ) ( ) ( ) ( )210 kxkkxk ∗−∗→ &  
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88. ( ) ( ) ( ) ( )310 kxkkxk ∗−∗→ &  

89. ( ) ( ) ( ) ( )xkkxkxk ∗∗+→ 12  

90. ( ) ( ) ( ) ( )111 −∗∗+→ &xkkxkxk  

91. ( ) ( ) ( ) ( )135 −∗+∗→ &xkxkkxk  

92. ( ) ( ) ( )22 +∗→ xkxkxk  

93. ( ) ( ) ( ) ( )11 −∗∗+→ &xkxkxkxk  

94. ( ) ( ) ( ) ( )2−∗∗→ &xkxkxkxk  

95. ( ) ( ) ( )1−∗→ &xkxkxk ( )xk∗  

96. ( ) ( ) ( ) ( ) ( )100 +∗∗∗→ xkkxkkxk  

97. ( ) ( ) ( ) ( )203 +∗∗−→ xkkxkxk &  

98. ( ) ( ) ( ) ( )11 +∗∗−→ xkxkxkxk &  

99. ( ) ( ) ( ) ( )111 +∗−∗→ xkxkkxk &  

100. ( ) ( ) ( ) ( )( )3,02 xrmkkxkxk ∗∗−→ &  

101. ( ) ( ) ( )xkxkxkxk ∗⎥⎦
⎤

⎢⎣
⎡∗→
2

 

102. ( ) ( ) ( )( )3,1
2

xrmkxkxkxk ∗+∗⎥⎦
⎤

⎢⎣
⎡→  

103. ( ) ( ) ( )11
2

−∗∗⎥⎦
⎤

⎢⎣
⎡→ &xkkxkxk  

( ) ( ) ( )  0  , »Ã» =−∗ 3,10 xrmxkk &  

104. ( )xk   
( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk 2  

 

( ) ( ) 411 >−∗− xxkxk   , »Ã»&&  

105. ( )xk  
( ) ( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,kk 21 ∗  

 

( ) ( ) ( )  0  , »Ã» ≠−∗ 3,2 xrmxkxk &  

106. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,k 0  
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( ) ( ) ( ) ¿ ½áõÛ·  »Ã» , xkxkk 234 ∗∗  

107.  ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk  
 

( ) ( )   »Ã» , 52 =∗− xxkxk &   

108. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk 2  
 

( ) ( ) ( ) 24,0
3

>∗∗⎥⎦
⎤

⎢⎣
⎡ xrmxkkxk  »Ã» ,  

109. ( )xk      ( ) ( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,kxk 1∗  
 

( ) ( ) 03,2 =xrmxk  »Ã» ,  

110. ( )xk      ( ) ( ) ( )   »Ã» , 23,24 =∗− xrmxkxk &  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk 2  
 

( ) ( )   »Ã» , 312 ≥∗− xkxk &  

111. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,2xk  
 

( ) ( ) ( )   »Ã» , 6112 ≥−∗∗ xxkkk &  

112. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk  
 

( ) ( ) ( ) 12,22 =∗ xrm,kxk  »Ã»  

113. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,xk 1−&  
 

( ) ( ) ( ) ( ) 23,102 =∗∗ xrm,kkxk  »Ã»  

114. ( )xk  

( ) ¹»åùáõÙ Ñ³Ï³é³Ï ,k 2  
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3. ´Ü²Î²Ü ÂìºðÆ Ð²Ø²Î²ð¶ºðÆ Ð²Ø²ð²Î²ÈàôØÜºð 
 

Úáõñ³ù³ÝãÛáõñ ë¨»éí³Í n  μÝ³Ï³Ý ÃíÇ Ñ³Ù³ñ nN -Çó N -Ç 
íñ³ ÷áËÙÇ³ñÅ»ù ³ñï³å³ïÏ»ñáõÙÁ ÏáãíáõÙ ¿ μÝ³Ï³Ý Ãí»ñÇ å³ñ½ 
Ñ³Ù³ñ³Ï³ÉáõÙ: Î³ÝïáñÇ ÏáÕÙÇó Ý»ñÙáõÍí»É ¿ Ñ³Ù³ñ³Ï³ÉáõÙÁ 
Ñ»ï¨Û³É »Õ³Ý³Ïáí` 

2n =  ¹»åùáõÙ x
2

1yxyxyxC ++++= ))((),(   ýáõÝÏóÇ³Ý 

·ïÝáõÙ ¿ Ûáõñ³ù³ÝãÛáõñ ),( yx  ½áõÛ·Ç Ñ³Ù³ñÁ, ÇëÏ )(mr  ¨ )(ml  

 ýáõÝÏóÇ³Ý»ñÁ (ï»ë [1]) í»ñ³Ï³Ý·ÝáõÙ »Ý m  Ñ³Ù³ñ áõÝ»óáÕ ½áõÛ·Ç 

³ç` y , ¨ Ó³Ë` x , ³Ý¹³ÙÝ»ñÁ: ²ÏÝÑ³Ûï ¿, áñ mmrmlC =))(),((  ¨ 

yyxCr =)),(( , xyxCl =)),(( : 

3n ≥  Ñ³Ù³ñ Ù³Ï³ÍÙ³Ý »Õ³Ý³Ïáí Ý»ñÙáõÍíáõÙ ¿ 

)),,...,((),...,( n1n1
1n

n1
n xxxCCxxC −

−=  

 ýáõÝÏóÇ³Ý, áñÇ ÙÇçáóáí Ñ³Ù³ñ³Ï³ÉíáõÙ »Ý μÝ³Ï³Ý Ãí»ñÇ n -Û³Ï-
Ý»ñÁ: 

Ð³Ù³å³ï³ëË³Ý³μ³ñ )(mæn
i  ni1 ≤≤  (ï»ë [1])  ýáõÝÏóÇ³Ý»-

ñÇ ÙÇçáóáí Áëï n -Û³ÏÇ m  Î³ÝïáñÛ³Ý Ñ³Ù³ñÇ í»ñ³Ï³Ý·ÝíáõÙ ¿ 

Ýñ³ i -ñ¹ ³Ý¹³ÙÁ: 

Ü»ñÙáõÍ»Ýù Ñ»ï¨Û³É Ýß³Ý³ÏáõÙÝ»ñÁ` { }Λ=0N , NN 1 =  ¨ 

...... ∪∪∪∪∪=∞ n210 NNNNN : ∞N -Çó N -Ç íñ³ ÷áËÙÇ³ñÅ»ù 
³ñï³å³ïÏ»ñáõÙÁ Ý»ñÙáõÍí»É ¿ ¶Ûá¹»ÉÇ ÏáÕÙÇó Ñ»ï¨Û³É »Õ³Ý³Ïáí` 

⎩
⎨
⎧

≥+−

=
=

111

00
),...,(

1
1 n,)),...,x(x,CC(n

n,
xx

n
nn

 »Ã» 

  »Ã»

&
β : 

¶Ûá¹»ÉÛ³Ý Ñ³Ù³ñ³Ï³ÉáõÙÝ»ñÇ Ñ»ï Ï³åí³Í ¹Çï³ñÏíáõÙ »Ý 
Ñ»ï¨Û³É  ýáõÝÏóÇ³Ý»ñÁ` 

• =)(xρ §Ù»Ï Ñ³ï x -Çó μ³ÕÏ³ó³Í Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³-

Ù³ñÇÝ¦ 

• =)(zδ § z  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç »ñÏ³ñáõ-

ÃÛ³ÝÁ¦ 
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• 
⎪
⎩

⎪
⎨

⎧
≤≤=

  

     

  §

¹»åùáõÙ Ñ³Ï³é³Ï

»Ã» ¦,³Ý¹³ÙÇÝñ¹ -

Ñ³Ù³Ï³ñ·Ç áõÝ»óáÕ Ñ³Ù³ñ ·Ûá¹»ÉÛ³Ý

,
zii

z
zi

0
)(1),( δλ  

• =),( yxϕ §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ 

ëï³óíáõÙ ¿ y  μÝ³Ï³Ý ÃÇíÁ ³çÇó Ïó³·ñ»Éáí x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ 

áõÝ»óáÕ Ñ³Ù³Ï³ñ·ÇÝ¦ 

• =),( yxψ §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³óíáõÙ 

¿ y  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Á ³çÇó Ïó³·ñ»Éáí x  

·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·ÇÝ¦ 

• 

⎪
⎪
⎩

⎪
⎪
⎨

⎧

≤−+≥
=

¹»åùáõÙ Ñ³Ï³é³Ï

¨»Ã» ¦,Ñ³Ù³ñÇÝ ·Ûá¹»ÉÛ³Ý   

Ñ³ïí³ÍÇ Ùμ»ñÏ³ñáõÃÛ³ëÏëíáÕ ³Ý¹³ÙÇó   

ñ¹-Ñ³Ù³Ï³ñ·Ç áõÝ»óáÕ Ñ³Ù³ñ ·Ûá¹»ÉÛ³Ý§

 

   

  

  

,
zjii

j
i

jiz

z

0
)(11

),,(
δ

θ  

• =),( yxγ § y  Ñ³ï x - »ñÇó μ³ÕÏ³ó³Í Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý 

Ñ³Ù³ñÇÝ¦ 
 
 

ÊÝ¹ÇñÝ»ñ 

1. ²å³óáõó»É ),( yxC   ýáõÝÏóÇ³ÛÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-

ÃÛáõÝÁ: 

2. ²å³óáõó»É, áñ ),( yxC   ýáõÝÏóÇ³Ý ÷áËÙÇ³ñÅ»ù Ñ³Ù³å³-

ï³ëË³ÝáõÃÛáõÝ ¿ 2N  ¨ N  ÙÇç¨: 

3. ²å³óáõó»É )(xl  ¨ )(xr   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝ-

Ã³óáõÃÛáõÝÁ: 

4. ²å³óáõó»É ),...,( n1
n xxC   ýáõÝÏóÇ³ÛÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝ-

Ã³óáõÃÛáõÝÁ: 

5. ²å³óáõó»É, áñ ),...,( n1
n xxC   ýáõÝÏóÇ³Ý ÷áËÙÇ³ñÅ»ù Ñ³Ù³-

å³ï³ëË³ÝáõÃÛáõÝ ¿ nN  ¨ N  ÙÇç¨: 



 – 38 –

6. ²å³óáõó»É )(mæn
i  n21i ,...,=   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ 

Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ: 
7. ²å³óáõó»É )(xρ , )(zδ , ),( ziλ , ),( yxϕ , ),( yxψ , ),,( jizθ  

¨ ),( yxγ   ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ: 

¸Çóáõù ( ) mxx n1 =,..,β : Ð³ßí»É Ñ»ï¨Û³É   ýáõÝÏóÇ³Ý»ñÁ ¨ ³å³-

óáõó»É Ýñ³Ýó å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ` 

8. ( )10148 ,,,β  

9. ( )10148 x10x1x4x8 ,,,,,,,β  

10. ( )58xxx 1n21 ,,,...,, −β  

11. ),...,,,1,,3,( 5421 nxxxxxβ  

12. )2,,1,,...,,,,,( 154231 nn xxxxxxx −β  

13. ( )97531108642 xxxxxxxxxx ,,,,,,,,,β  

14. ( )nxxxxxxx ,...,,,,2,,1,,0, 543123β  

15. ),...,,,1,,3,( 7621 nxxxxxβ  

16. ),...,,,,( 2n21n1n xxxxx −−β  

17. ( )n1n2n87653412 xxxxxxxxxxx ,,,...,,,,,,,, −−β  

18. ( )n1n321 xxxxx54321 ,,,,,,,,, −β  

19. ( )nn xxxx ,,...,,,24,8,2 176 −β  

20. ( )nxx4xx2xx n1n4321 ,,,...,,,,,, −β  

21. ),,,,...,,,,( 2x1xxxxx n1n7641 −β  

22. ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
321321321321
n321 x

n

x

3

x

2

x

1 00x00x00x00x ,...,,,...,,...,,,,...,,,,...,,β  

23. ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
321

n

n321 00x000x00x0x ,...,,,...,,,,,,,,,β  

24. )2,2,,,,...,,,,,,1,1( 143211 nnn xxxxxxxx −β  



 – 39 –

25. ),,...,,,,( 111n1nnn xxxxxx −−β  

26. ),,,,...,,,,,( 12354132 −−− nnnn xxxxxxxxxβ  

27. ( )0xxxx0 n1n21 ,,,,...,,, −β  

28. ( )43214n765n1n2n3n xxxxxxxxxxxx ,,,,,...,,,,,,, −−−−β  

29. ( )n1094321 xxx8765xxxx ,...,,,,,,,,,,β  

30. ( )n1n2n3n654321 xx000xxxxxx000xx ,,,,,,,...,,,,,,,,, −−−β  

31. ( )54321n109876 xxxxxxxxxxx ,,,,,,...,,,,,β  

32. ( )n1110987654321 xxxxxx000xx000xxxx ...,,,,,,,,,,,,,,,,,β  

²å³óáõó»É Ñ»ï¨Û³É  ýáõÝÏóÇ³Ý»ñÇ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõ-
ÃÛáõÝÁ` 

33. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç m -Çó 

Ù»Í ½áõÛ· ³Ý¹³ÙÝ»ñÇ ù³Ý³ÏÇÝ¦: 
34. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç å³ñ½ 

³Ý¹³ÙÝ»ñÇ ù³Ý³ÏÇÝ¦: 

35. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 5 -Çó Ù»Í 

å³ñ½ ¨ Ï»Ýï ³Ý¹³ÙÝ»ñÇ ù³Ý³ÏÇÝ¦: 

36. =),( xmf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·áõÙ ½áõÛ· 

ï»Õ»ñáõÙ ·ïÝíáÕ x -Çó Ù»Í Ï»Ýï Ãí»ñÇ ù³Ý³ÏÇÝ¦: 

37. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·áõÙ Ï»Ýï 

ï»Õ»ñáõÙ ·ïÝíáÕ 15 -Çó ÷áùñ ½áõÛ· Ãí»ñÇ ù³Ý³ÏÇÝ¦: 

38. =),,( jimf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ 

¨ j -ñ¹ ³Ý¹³ÙÝ»ñÇ m -Çó Ù»Í ÁÝ¹Ñ³Ýáõñ å³ñ½ μ³Å³Ý³ñ³ñÝ»ñÇ 

ù³Ý³ÏÇÝ¦: 

39. =),( imf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç í»ñçÇÝ 

³Ý¹³ÙÇó ÙÇÝã¨ i -ñ¹ ³Ý¹³ÙÁ Ý»ñ³éÛ³É ³Ý¹³ÙÝ»ñÇ ³Ù»Ý³÷áùñ 
ÁÝ¹Ñ³Ýáõñ μ³½Ù³å³ïÇÏÇÝ¦: 

40. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 5 -Ç íñ³ 

μ³Å³ÝíáÕ ½áõÛ· ³Ý¹³ÙÝ»ñÇ ·áõÙ³ñÇÝ¦: 

41. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç Ï»Ýï 

ï»Õ»ñáõÙ ·ïÝíáÕ 3 -Ç íñ³ μ³Å³ÝíáÕ ½áõÛ· ³Ý¹³ÙÝ»ñÇ ·áõÙ³ñÇÝ¦: 
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42. =),( xmf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·áõÙ Ï»Ýï 

ï»Õ»ñáõÙ ·ïÝíáÕ x -Ç íñ³ μ³Å³ÝíáÕ ½áõÛ· Ãí»ñÇ ·áõÙ³ñÇÝ¦: 

43. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 3 -Ç ¨ 7 -Ç 

íñ³ μ³Å³ÝíáÕ ³Ý¹³ÙÝ»ñÇ ·áõÙ³ñÇÝ¦: 

44. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç ½áõÛ· 

³Ý¹³ÙÝ»ñÇ Ï»Ýï μ³Å³Ý³ñ³ñÝ»ñÇ ·áõÙ³ñÇÝ¦: 

45. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç ½áõÛ· ï»-

Õ»ñáõÙ ·ïÝíáÕ 4 -Ç íñ³ μ³Å³ÝíáÕ ³Ý¹³ÙÝ»ñÇó μ³ÕÏ³ó³Í Ñ³Ù³-
Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ¦: 

46. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 3 -Ç íñ³ 

μ³Å³ÝíáÕ ï»Õ»ñáõÙ ·ïÝíáÕ ³Ý¹³ÙÝ»ñÇó μ³ÕÏ³ó³Í Ñ³Ù³Ï³ñ·Ç 
·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ¦: 

47. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 4 -Ç íñ³ 

μ³Å³ÝíáÕ ½áõÛ· ³Ý¹³ÙÝ»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦: 

48. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç )(mδ -Á 

ã·»ñ³½³ÝóáÕ Ï»Ýï ³Ý¹³ÙÝ»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦: 

49. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·áõÙ Ï»Ýï 

ï»Õ»ñáõÙ ·ïÝíáÕ ½áõÛ· Ãí»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦: 

50. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·áõÙ Ï»Ýï 

ï»Õ»ñáõÙ ·ïÝíáÕ 3 -Çó Ù»Í Ãí»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦: 

51. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 3 -ñ¹Çó 

Ý³Ë³í»ñçÇÝ 5 -Çó Ù»Í ³Ý¹³ÙÝ»ñÇ ³ñï³¹ñÛ³ÉÇÝ¦: 

52. =),( yxf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç Ûáõñ³ù³ÝãÛáõñ ³Ý-
¹³ÙÇó Ñ»ïá ³í»É³óÝ»Éáí y  ÃÇíÁ¦: 

53. =),( yxf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·ÇÝ ³çÇó ¨ Ó³ËÇó Ïó³-
·ñ»Éáí y  ÃÇíÁ¦: 

54. =),( imf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ ³Ý¹³ÙÇ ³Ù»-
Ý³Ù»Í å³ñ½ μ³Å³Ý³ñ³ñÇÝ ³çÇó Ïó³·ñ»Éáí m  ÃÇíÁ¦: 
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55. =),( imf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ 

³Ý¹³ÙÇ ³Ù»Ý³Ù»Í å³ñ½ μ³Å³Ý³ñ³ñÇ Ñ³Ù³ñÇó Ï³½Ùí³Í Ñ³Ù³-
Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ¦: 

56. =),( imf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ ³Ý¹³ÙÇó Ñ»ïá 
³í»É³óÝ»Éáí i -ñ¹ å³ñ½ ÃÇíÁ¦: 

57. =)(mf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³óíáõÙ 

¿ m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Çó ÁÝïñ»Éáí ³ÛÝ ³Ý¹³ÙÝ»-

ñÁ, áñáÝó Ñ³Ù³ñÝ»ñÁ μ³Å³ÝíáõÙ »Ý 3 -Ç íñ³¦: 

58. =),( imf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç 4 -ÇÝ 

å³ïÇÏ ï»Õ»ñáõÙ ¨ i -Ý ã·»ñ³½³ÝóáÕ ³Ý¹³ÙÝ»ñÇó μ³ÕÏ³ó³Í Ñ³-
Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ¦: 

59. =),( imf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç Ý³Ë³í»ñçÇÝ ³Ý¹³-
ÙÇó ëÏë³Í ÁÝïñ»Éáí i  »ñÏ³ñáõÃÛ³Ùμ (¹»åÇ Ó³Ë) Ñ³ïí³Í¦: 

60. =)(mf § m  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç ½áõÛ· ¨ 

3 -ÇÝ å³ïÇÏ ï»Õ»ñáõÙ ·ïÝíáÕ ³Ý¹³ÙÝ»ñÇó μ³ÕÏ³ó³Í Ñ³Ù³Ï³ñ-
·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ¦: 

61. =),,( iyxf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ ³Ý¹³ÙÇó Ñ»ïá 
³í»É³óÝ»Éáí y  ÃÇíÁ¦: 

62. =),( yxf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³óíáõÙ 

¿ x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Çó Ó³ËÇó` Ïó³·ñ»Éáí y  ·Ûá-

¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Á, ÇëÏ ³çÇó Ïó³·ñ»Éáí x  Ñ³ï 1 ¦: 

63. =),( ixf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ x  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Ç i -ñ¹ ³Ý¹³ÙÇó ³é³ç 
³í»É³óÝ»Éáí x  Ñ³ï x , ÇëÏ i -ñ¹ ³Ý¹³ÙÇó Ñ»ïá Ïó³·ñ»Éáí ÙÝ³-
ó³Í ³Ý¹³ÙÝ»ñÁ Ñ³Ï³é³Ï Ï³ñ·áí¦: 

64. =),( yxf §³ÛÝ Ñ³Ù³Ï³ñ·Ç ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñÇÝ, áñÁ ëï³ó-

íáõÙ ¿ y  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ·Çó ÁÝïñ»Éáí x -ÇÝ 

å³ïÇÏ ³Ý¹³ÙÝ»ñÁ` ëÏë»Éáí y  ·Ûá¹»ÉÛ³Ý Ñ³Ù³ñ áõÝ»óáÕ Ñ³Ù³Ï³ñ-

·Ç í»ñçÇó¦: 
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4. Ð²Ø²äÆî²ÜÆ üàôÜÎòÆ²Üºð 
 

¸Çóáõù nM F⊆ : ),...,,( n10 xxxF   ýáõÝÏóÇ³Ý ÏáãíáõÙ ¿ Ñ³Ù³åÇ-

ï³ÝÇ M  μ³½ÙáõÃÛ³Ý Ñ³Ù³ñ, »Ã» 

)),...xf(x),...x,x(F(nNnMxxf n1n1ffn1 −∈∃∈∀ ~),...(    

M)),...x(F(m,xNm n1 ∈∈∀  : 

úñÇÝ³Ï` 

{ }xy2xyxM 32 ,,+=   μ³½ÙáõÃÛ³Ý Ñ³Ù³ñ Ñ³Ù³åÇï³ÝÇ »Ý 

Ñ³Ý¹Çë³ÝáõÙ Ñ»ï¨Û³É  ýáõÝÏóÇ³Ý»ñÁ` 

³) )()()(),,( 1xxysg21xsgxxsgyxyxxF 00
3

0
2

0 −+−++= & , 

μ) +−++= 1)3,())3,(()(),,( 0
3

0
2

0 xrmsgxxrmsgyxyxxF

 2)3,(21)3,( 00
3 −+−+ xrmsgxyxrmsgx :

 { } { }Nmkyxy2xxM mky ∈⋅∪+= ,/,    μ³½ÙáõÃÛ³Ý Ñ³Ù³ñ Ñ³-

Ù³åÇï³ÝÇ ¿, ûñÇÝ³Ï, Ñ»ï¨Û³É  ýáõÝÏóÇ³Ý` 

)1(1)2()(),,( 0
)2(

0
3

00
)20(

0 −+−++=
−−

&
&& xsgyxxsgyxxsgxyxxF

xlxry : 
 
 

ÊÝ¹ÇñÝ»ñ 

Üßí³Í μ³½ÙáõÃÛáõÝÝ»ñÇ Ñ³Ù³ñ Ï³éáõó»É Ñ³Ù³åÇï³ÝÇ ýáõÝÏ-
óÇ³ ¨ ³å³óáõó»É Ýñ³ å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³óáõÃÛáõÝÁ: 

 

1. { }23 ,,2 xxxxM +=   

2. { }1,, 4223 −+= &xyxxM   

3. { }),(,,, yxrmxyxyxM y−+= &  

4. { }yzxzxyxM y 2,5,,6, 1+−+= &  

5. 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
−⋅=

y
xyxrmyxyxM ),,(,, &  

6. { }yxxyxxM ,2,,! 2 +=   
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7. 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
+−+=

y
xyzyxyxM ,,,22

&  

8. { }2,1,, 22 ++= yxyxM   

9. { }yxyxyxM −+= &,,, 2253  

10. [ ]
⎭
⎬
⎫

⎩
⎨
⎧

+⎥
⎦

⎤
⎢
⎣

⎡
−= yyx

y
xyxM ,2,,, 3

&  

11. 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
−

+−=
1

,7,3,3

&
& y

xxyxxM y  

12. 
⎭
⎬
⎫

⎩
⎨
⎧ ++⎥⎦

⎤
⎢⎣
⎡= xyyxy

x
yM x 7,5,,,2  

13. { }yxyxxxyM y 6,3,,,7 15 +−= +
&  

14. 
⎭
⎬
⎫

⎩
⎨
⎧

+⎥⎦
⎤

⎢⎣
⎡+⎥

⎦

⎤
⎢
⎣

⎡
−= 2,10,

5
,, xxyxx

y
xxM y

&  

15. { }yxxyxyxM y 2,5,,6,3 1+−+= &  

16. 
⎭
⎬
⎫

⎩
⎨
⎧

+⎥
⎦

⎤
⎢
⎣

⎡
−
−⋅−= yx

y
xyxyxM ,
7

3,,
&

&
&  

17. 
⎭
⎬
⎫

⎩
⎨
⎧

=⎥
⎦

⎤
⎢
⎣

⎡
= 2,1,0/),,( k

ky
xyxrestM   

18. { }2,1/, =−−= cczyxM &&  

19. 
⎭
⎬
⎫

⎩
⎨
⎧ =⎥⎦

⎤
⎢⎣
⎡
−
+−= 8,7/,

1
3,1 lxl

x
yxM
&

&  

20. { } { }yxllM +∪=−=   3,2,1/5 &  

21. { } { }xrrM 25,3,1/3   ∪=−= &  

22. { }4,3;2,1/, ==+= klykxlM   

23. { }9,8;1,0;3,2/, ===+= cbrcybxrM   
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24. { }4,3;2,1,0/)(,, ==−⋅⋅+= lkyxlyxkyxM &  

25. { }7,6,5;2,1,0/,, ==⋅+−= lkyykxyxM lz
&  

26. { }3/),(,, 32 >+= axyxayxM y  

27. { } { }NayaxyxxM y ∈+∪⋅= /, 2   

28. { } { }yxyaaxM ⋅∪≥= ,3/2   

29. { } { }yxyxNbbyxM ,./   ∪∈+=  

30. { }NkyyzxM kz ∈−= /,3&  

31. { } { }NyyxxxM ∈⋅∪+= /21,3    

32. { } { }NkzkxyxyxM ∈⋅+∪⋅+= /,    

33. { }Nkyxkyz6xy7M z3 ∈⋅⋅+= /,,,  

34. { }
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
−

+∪∈⋅⋅=
yx

xyxNcyxcM
&

,/    

35. { } { }52 ,/2 xxNyyxM   ∪∈+=  

36. { } { }7,2/2 10 +−∪∈⋅= xxNccM x
&   

37. { }NkykxyyxM z ∈⋅+⋅= /,,  

38. { }NkykxrmyxyxM ∈++= /),(,4,3  

39. { }NkzkyxrmM ∈⋅= /),,(  

40. { }NkzxkzxyxM ∈⋅⋅+−= /,3,&  

41. { } { }NcxxxM cy ∈⋅∪= /33,    

42. { } { }3,1/)3( xxNcyxM c +∪∈+=    

43. { } { }NcxxxM c ∈⋅∪+−= /22,7 10   &  

44. { } { }NyyxxxM ∈+∪= /32,7    

45. { } { }NkkyxyxyxM ∈+∪⋅+= /,    

46. { } { },...5,3,1/),(, =∪= ixyxrmxM i  2  

47. { }NlkyxlkxyM ∈=+= ;4,3/)(,  
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48. [ ]{ }NlkxlyrmkxM y ∈= ,/),(,  

49. { }Nbayx
y
xyxxM bay ∈+∪
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
+= ,/,,    

50. { },...4,2,0,...;5,3,1/ ==+⋅= babyxaM   

51. { } { }3/,...4,2,0/ ≥∪== jyixM ji    

52. { } { }4/3/ >∪>⋅= bbyaxaM    

53. { }NccycxcM ∈⋅+⋅= 2121 ,/  

54. { }NlclzxzcyxyM ∈++= ,/,,  

55. { } { }NnnyNllxM ∈−∪∈= // &  

56. { }NklzylykxM ∈=⋅⋅⋅−= ;2,1,0/,&  

57. { }NlkyzlykxM ∈+⋅= ,/)(,,  

58. { }3,2,1,/)(, =∈+⋅⋅= lNkvzlyxkM   

59. { } { },...4,2,0/28,5,1/ =+∪=−= kkxllyM   &  

60. { }NbabxaM ∈+= ,/  

61. { }NkayaxM k ∈+= ,/  

62. 
⎭
⎬
⎫

⎩
⎨
⎧

⎥⎦
⎤

⎢⎣
⎡≥∈⋅=
2

,,/ baNbaxaM b  

63. { }05irmNixM i =∈= ),(,/  

64. { } { }Njy02irmxM
ji xy ∈∪== /),(/    

65. { } { }2jy02irmNixM ji ≥∪=∈= /),(,/    

66. { } { }Ni04irmixNaxM a ∈=⋅∪∈= ,),(//    

67. ( ){ }02jrm03irmNjixM ji ==∈= ),(,),(,,/  

68. { } { }2,,/,, 2 ≥∈∪+= iNjiyxxyxM ii   

69. { } { }7a02arma23irmyxM yxi >=∪=⋅= +   ̈  ),(/),(/  

70. { }NlbazlybxaM ∈⋅⋅+⋅= ,,/,  
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71. { } { }NccNbaybxaM z ∈∪∈⋅+⋅= /,/    

72. { }NplkzyplxzykxM ∈−+= ,,/)(,, &  

73. ( ){ }NmlkxmyxlkyxyxM y ∈⋅⋅⋅−+= ,,/,,, &  

74. { }NcbaczbyaxM ∈++= ,,/  

75. { }NmklzlykxM m ∈+= ,,/,,  

76. { } { }NjiyxNbaybxaM ji ∈+∪∈⋅+⋅= ,/,/    

77. { } { }∪==∪= ,...,,,...;y,,/i,y xyxM ji 531420,  

{ }Nbaybxa ∈⋅+⋅∪ ,/  
 
 

5. Ö²Ü²âºÈÆ ºì ÎÆê²Ö²Ü²âºÈÆ 
´²¼ØàôÂÚàôÜÜºð 

 

¸Çóáõù NM ⊆ : M  μ³½ÙáõÃÛ³Ý μÝáõÃ³·ñÇã ýáõÝÏóÇ³Ý ë³Ñ-

Ù³ÝíáõÙ ¿ Ñ»ï¨Û³É »Õ³Ý³Ïáí.  

( )
⎩
⎨
⎧

∉
∈

=
Mx,
Mx,

xM   

  

»Ã»

»Ã»

 

 

0
1

χ , 

ÏÇë³μÝáõÃ³·ñÇã ýáõÝÏóÇ³Ý` Ñ»ï¨Û³É Ï»ñå.  

( )
⎩
⎨
⎧

∉/
∈

=
Mx,
Mx,

xM   !
  1~
 

 

»Ã»

»Ã»
χ : 

M  μ³½ÙáõÃÛáõÝÁ ÏáãíáõÙ ¿ ×³Ý³ã»ÉÇ, »Ã» Ýñ³ μÝáõÃ³·ñÇã 
ýáõÝÏóÇ³Ý Ï³ñ·ÁÝÃ³ó ¿: 

M  μ³½ÙáõÃÛáõÝÁ ÏáãíáõÙ ¿ ÏÇë³×³Ý³ã»ÉÇ, »Ã» ï»ÕÇ áõÝÇ 
Ñ»ï¨Û³É å³ÛÙ³ÝÝ»ñÇó áñ¨¿ Ù»ÏÁ`  

1. ( )xMχ~  Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³ ¿; 

2. ¶áÛáõÃÛáõÝ áõÝÇ ( )xf  Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, ³ÛÝåÇ-

ëÇÝ, áñ ( ){ }xfxM != ; 

3. ¶áÛáõÃÛáõÝ áõÝÇ ( )xaf ,  å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, 

³ÛÝåÇëÇÝ, áñ ( ){ }0,   =∃= xafxaM ; 
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4. ¶áÛáõÃÛáõÝ áõÝÇ ( )nxxaF ,...,, 1  å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó 

ýáõÝÏóÇ³, ³ÛÝåÇëÇÝ, áñ ( ){ }0,...,,  ,...,  11 =∃= nn xxaFxxaM ; 

5. ¶áÛáõÃÛáõÝ áõÝÇ ( )xf  Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, ³ÛÝåÇ-

ëÇÝ, áñ ( ){ }yxxyM f =∃=     ; 

6. ºÃ» −M Á ¹³ï³ñÏ ã¿, ³å³ ·áÛáõÃÛáõÝ áõÝÇ ( )xf  å³ñ½³-

·áõÛÝ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, ³ÛÝåÇëÇÝ, áñ ( ){ }yxxyM f =∃=     ; 

7. ºÃ» −M Á ³Ýí»ñç ¿, ³å³ ·áÛáõÃÛáõÝ áõÝÇ ( )xg  ÁÝ¹Ñ³Ýáõñ 

Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, ³ÛÝåÇëÇÝ, áñ ( ){ }yxxyM g =∃=      ¨ »Ã» 

,21 xx ≠  ³å³ ( ) ( ) :21 xgxg ≠  

¸Çóáõù nNM ⊆ : M  μ³½ÙáõÃÛáõÝÁ ÏáãíáõÙ ¿ ×³Ý³ã»ÉÇ (ÏÇë³-

×³Ý³ã»ÉÇ), »Ã» ×³Ý³ã»ÉÇ (ÏÇë³×³Ý³ã»ÉÇ) ¿ 

{ }M)∈=′ nn
n xxxxCM ,...,(),...,( 11  μ³½ÙáõÃÛáõÝÁ: 

Ö³Ý³ã»ÉÇ ¨ ÏÇë³×³Ý³ã»ÉÇ μ³½ÙáõÃÛáõÝÝ»ñÇ ÑÇÙÝ³Ï³Ý Ñ³ïÏáõ-
ÃÛáõÝÝ»ñÁ 

1. Ö³Ý³ã»ÉÇ μ³½ÙáõÃÛ³Ý Éñ³óáõÙÁ ×³Ý³ã»ÉÇ ¿:  
2. ºñÏáõ ×³Ý³ã»ÉÇ (ÏÇë³×³Ý³ã»ÉÇ) μ³½ÙáõÃÛáõÝÝ»ñÇ ÙÇ³íá-

ñáõÙÝ áõ Ñ³ïáõÙÁ ×³Ý³ã»ÉÇ (ÏÇë³×³Ý³ã»ÉÇ) ¿: 
3. ÎÇë³×³Ý³ã»ÉÇ μ³½ÙáõÃÛ³Ý Éñ³óáõÙÁ ÏÇë³×³Ý³ã»ÉÇ ¿ ³ÛÝ ¨ 

ÙÇ³ÛÝ ³ÛÝ ¹»åùáõÙ, »ñμ ³ÛÝ (Ñ»ï¨³μ³ñ Ý³¨ Ýñ³ Éñ³óáõÙÁ) ×³Ý³-
ã»ÉÇ ¿ (äáëïÇ Ã»áñ»Ù): 

 
 

ÊÝ¹ÇñÝ»ñ 

òáõÛó ï³É Ñ»ï¨Û³É μ³½ÙáõÃÛáõÝÝ»ñÇ ×³Ý³ã»ÉÇáõÃÛáõÝÁ. 

1. =M  ∅ 
2. NM =  

3. { }93,M =  

4. { }naaaM ,...,2,1=  

5. { }NkkM ∈= 2  

6. { }NkkM ∈+= 12  
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7. { }¿ ÃÇí å³ñ½ Á- n n/M =  

8. { }¿ ÃÇí Ï³ï³ñÛ³É Á- n n/M =  

9. { }∪= 3,1M { }Nkk ∈2  

10. { }∪= 4,2M { }Nkk ∈+12  

11. { }∪= 6,1M { }¿ ÃÇí å³ñ½ Á- n n/  

12. { }¿ ÃÇí å³ñ½ Á- n n/M = { }5,2\   

13. { },...14,10,6,2=M  

14. { }17,7,3=M  

15. { },...9,6,3=M  

16. { },...111,11,1=M  

17. { },...331,31,1=M  

18. ( ) ( ){ }02,03, ≠≠= xrmxrmxM   ̈  

19. ( ) ( ){ }06,02, ≠== xrmxrmxM   ̈  

20. { }k k  xxxM 27 =∃≥=   ̈  

21. { }kxkxM 2   =∃=   

22. { }kkxkxM 53 ⋅=∃=     

23. { }lkxlkxM 53   ⋅=∃∃=  

24. { }2   kxkxM =∃=  

25. { }22   lkxlkxM +=∃∃=  

26. { }222 xzyzyxM =+∃∃=        

27. { }13,5 +=∃≥= xyyxxM        ¨  

28. ( ){ }kyxkx,yCM +=>∃=    0  

29. ( ){ }yxx,yM 2==  

30. ( ){ }2, yxyxM ==  

31. ( ){ }ν2 , =∃= xvyxM  
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32. ( ){ }ν2 , >∃= xvyxM  

33. ( ){ }ν35 , ⋅≥∃= xvyxM  

34. ( ){ }yxyxM 236, ⋅==  

35. ( ) ( ) }{    030)2,( === y,rmxrmx,yM ¨  

36. ( ){ }¿ å³ñ½  Á¨ - yxrmx,yM  0)2,( ==  

37. ( ){ }23 >−= yxx,yM &  

38. ( ){ }kyxvx,yM ⋅=>∃= 33   ̈ ν  

39. ( )
⎭
⎬
⎫

⎩
⎨
⎧ =∃== ty t xrmx,yM 50)2,(   ̈   

40. ( ) ( ){ }3kyxkx,yM =+∃=   

41. ( ) ( ){ }¿ ÃÇí å³ñ½ Á-¨ zyzxzyxM     <<∃= ,  

42. ( ){ }yxttx,yM 3, ⋅>=  

43. ( ){ }zyxzx,yM 3, −== &  

44. ( ){ }zyxzyxCM 53,,3 +==  

45. ( ){ }zyxzyxCM 2,,3 +==  
 

òáõÛó ï³É μ³½ÙáõÃÛ³Ý ÏÇë³×³Ý³ã»ÉÇáõÃÛ³Ý ë³ÑÙ³ÝáõÙÝ»ñÇ 
Ñ³Ù³ñÅ»ùáõÃÛáõÝÁ. 

46. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 2: 
47. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 3: 
48. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 4: 
49. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 5: 
50. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 6, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿: 
51. ê³ÑÙ³ÝáõÙ 1 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ³Ýí»ñç ¿: 
52. ê³ÑÙ³ÝáõÙ 2 ↔ ê³ÑÙ³ÝáõÙ 3 
53. ê³ÑÙ³ÝáõÙ 2 ↔ ê³ÑÙ³ÝáõÙ 4 
54. ê³ÑÙ³ÝáõÙ 2 ↔ ê³ÑÙ³ÝáõÙ 5 
55. ê³ÑÙ³ÝáõÙ 2 ↔ ê³ÑÙ³ÝáõÙ 6, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿: 
56. ê³ÑÙ³ÝáõÙ 2 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ³Ýí»ñç ¿: 
57. ê³ÑÙ³ÝáõÙ 3 ↔ ê³ÑÙ³ÝáõÙ 4 
58. ê³ÑÙ³ÝáõÙ 3 ↔ ê³ÑÙ³ÝáõÙ 5 
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59. ê³ÑÙ³ÝáõÙ 3 ↔ ê³ÑÙ³ÝáõÙ 6, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿: 
60. ê³ÑÙ³ÝáõÙ 3 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ³Ýí»ñç ¿: 
61. ê³ÑÙ³ÝáõÙ 4 ↔ ê³ÑÙ³ÝáõÙ 5 
62. ê³ÑÙ³ÝáõÙ 4 ↔ ê³ÑÙ³ÝáõÙ 6, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿: 
63. ê³ÑÙ³ÝáõÙ 4 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ³Ýí»ñç ¿: 
64. ê³ÑÙ³ÝáõÙ 5 ↔ ê³ÑÙ³ÝáõÙ 6, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿: 
65. ê³ÑÙ³ÝáõÙ 5 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ³Ýí»ñç ¿: 
66. ê³ÑÙ³ÝáõÙ 6 ↔ ê³ÑÙ³ÝáõÙ 7, »Ã» μ³½ÙáõÃÛáõÝÁ ¹³ï³ñÏ ã¿ ¨ 

³Ýí»ñç ¿: 
²å³óáõó»É Ñ»ï¨Û³É μ³½ÙáõÃÛáõÝÝ»ñÇ ÏÇë³×³Ý³ã»ÉÇáõÃÛáõÝÁ 

Ñ³Ù³Ó³ÛÝ 1 – 7 ë³ÑÙ³ÝáõÙÝ»ñÇ. 

67. { }10,1=M  (1 – 6) 

68. { }17,7,3=M  (1 – 6) 

69. { }¿ ÃÇí å³ñ½ Á- n n/M =  

70. { }¿ ÃÇí Ï³ï³ñÛ³É Á- n n/M =  

71. { }∪= 3,1M { }Nkk ∈2  

72. { }∪= 4,2M { }Nkk ∈+12  

73. { }∪= 6,1M { }¿ ÃÇí å³ñ½ Á- n n/  

74. { },...14,10,6,2=M  

75. { },...20,15,10,5=M  

76. { },...111,11,1=M  

77. { },...1333,133,13=M  

78. { }04 == ),x(rmxM  

79. { }kxkxM 3=∃=     

80. { }3 ¿ Ñ³í³ë³ñ ù³Ý³ÏÁ »ñÇμ³Å³Ý³ñ³ñÝ Ç −= xxM  

81. { }    2+=∃= yxyxM áñ ÃÇí, å³ñ½  

82. { }kxkxM 2 =∃=  

83. { } 13 +=∃= zxzxM    

84. { }x kkxxM 27 =∃≥=  ¨      
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85. { }kkxkxM 53 ⋅=∃=     

86. 
⎭
⎬
⎫

⎩
⎨
⎧

⎥
⎦

⎤
⎢
⎣

⎡
≤≤+∃=

4
,

3
22 yxyyyxM    

87. ( ){ }yxyxM 2, ==  

88. ( ){ }yxyxCM 2, ==  

89. ( ){ }yxyxM 2, >=  

90. ( ){ }2yxx,yM ≤=  

91. ( ){ }3yxx,yM <=  

92. ( ){ }yxyxM 35, ⋅≥=  

93. ( ){ }yxyxM 35, ⋅==  

94. ( ){ }xxyyxM 73, ⋅==  

95. ( ) ( ){ }1== x,yrmy,xM  

96. ( ){ }23, >−= yxyxM &  

97. ( ){ }2,, yxyyxM =∃=     

98. ( ){ }yxkyxM k ⋅=∃= 7 ,    

99. ( ){ }yxyyxM 3,, >∃=     

100. ( ){ }zyxzyxM =⋅∃=   ,,  

101. ( ){ }¿ å³ñ½ Á  ̈¿ ½áõÛ· Á −−= yxyxM  ,  

102. ( ){ }yxkyyxM k ⋅=∃= − 3,    ̈¿ ½áõÛ· Á    

103. ( ){ }kykxyxM y 33, =∃>=  ¨   

104. ( ){ }0),(0)3,(, === xyrmxrmyxM   ̈  

105. ( ){ }Ï³ï³ñÛ³É Á ̈¿ å³ñ½ Á −−= yxx,yM   

106. ( ){ }¿ å³ñ½ Á   −+== ykxx,yM ,13  

107. ( ){ }¿ Ï³ï³ñÛ³É Á¨  −<<∃= zyzxzx,yM     ,  

108. ( ){ }222 , zyxzx,yM =+∃=  
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109. ( ){  Á ¨  Á −−= yxx,yM  ÷áË³¹³ñÓ³μ³ñ }»Ý å³ñ½  

110. ( ){  ÁÝ¹Ñ³Ýáõñ   ³Ù»Ý³Ù»Í Ç¨  Ç  −−= yxx,yM   

}¿  Ï»Ýï    μ³Å³Ý³ñ³ñÁ  

111. ( ){ }  zxyzxx,yM =∃= −    ̈¿ Ï³ï³ñÛ³É Á  

112. ( ){ }22 xyyxx,yM ≤<=  ¨   

113. ( ){ }23 +=⋅∃= kyxkx,yM  

114. ( ){ }xykxkyxM ≥=∃=     ¨ 3,,  

115. ( ){ }21,, zxyzyxM =−∃= &     

116. ( ) ( ) ( ){ })0)4,,(max0)3,,(min, === yxrmyxrmyxM   ̈  

117. ( ){ }yxttyxM 3,, ⋅>=  

118. ( ) ( ){ }13, −⋅≥= &yxzzx,yM  

119. ( ){ }zyxzyxM 3,, −== &  

120. ( ){ }zyxzyxM =+= ,,  

121. ( ){ }zyyxzyxM −=−= &&,,  

122. ( ){ }134,, +−== yxzzyxM &  

123. ( ){ }zyxzyxCM 2,,3 +==  

124. ( ){ } ( ){ }yxzzyxyxyxM +<∪≠= ,,, 2  

 
 

6. Ø²êÜ²ÎÆ Î²ð¶ÀÜÂ²ò üàôÜÎòÆ²ÜºðÆ ºì ÎÆê²Ö²Ü²âºÈÆ 
´²¼ØàôÂÚàôÜÜºðÆ Ð²Ø²ð²Î²ÈàôØ 

 

Ð³ÛïÝÇ ¿, áñ 1≥∀n ( )nxxxF ,...,, 10∃  Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó 

ýáõÝÏóÇ³, áñÁ Ñ³Ù³åÇï³ÝÇ ¿ nF  Ù³ëÝ³ÏÇ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³-
Ý»ñÇ μ³½ÙáõÃÛ³Ý Ñ³Ù³ñ ¨, Áëï ¿áõÃÛ³Ý, Ñ³Ù³ñ³Ï³ÉáõÙ ¿ ³Û¹ μ³½-
ÙáõÃÛáõÝÁ: ²Û¹åÇëÇ Ñ³Ù³åÇï³ÝÇ ýáõÝÏóÇ³ Ï³ñ»ÉÇ ¿ Ï³éáõó»É ï³ñ-
μ»ñ »Õ³Ý³ÏÝ»ñáí [1 - 4]: úñÇÝ³Ï, ÎÉÇÝÇÇ ÏáÕÙÇó Ï³éáõóí³Í Ñ³-

Ù³åÇï³ÝÇ ýáõÝÏóÇ³Ý ÁÝ¹áõÝí³Í ¿ Ýß³Ý³Ï»É ( )n
n xxx ,...,, 10

1+Κ -áí: 
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Ø³ëÝ³íáñ³å»ë, ( )10
2 , xxΚ  Ñ³Ù³åÇï³ÝÇ ýáõÝÏóÇ³ÛÇ ÙÇçáóáí 

Ñ³Ù³ñ³Ï³ÉíáõÙ ¿ 1F  μ³½ÙáõÃÛáõÝÁ:  
ÀÝ¹áõÝí³Í »Ý Ý³¨ Ñ»ï¨Û³É Ýß³Ý³ÏáõÙÝ»ñÁ.  

( ) −−Κ∈∀ ~)(~,2 xfxnNn n  Ñ³Ù³ñ æ n : 

 
è³ÛëÇ Ã»áñ»Ù 

1F  μ³½ÙáõÃÛ³Ý ó³ÝÏ³ó³Í áã ¹³ï³ñÏ ë»÷³Ï³Ý »ÝÃ³μ³½Ùáõ-
ÃÛ³ÝÁ å³ïÏ³ÝáÕ ýáõÝÏóÇ³Ý»ñÇ μáÉáñ ÏÉÇÝÛ³Ý Ñ³Ù³ñÝ»ñÇ μ³½Ùáõ-
ÃÛáõÝÁ ×³Ý³ã»ÉÇ ã¿: 

ÐÇÙÝí»Éáí μ³½ÙáõÃÛ³Ý ÏÇë³×³Ý³ã»ÉÇáõÃÛ³Ý 5-ñ¹ ë³ÑÙ³ÝÙ³Ý 
íñ³, äáëïÇ ÏáÕÙÇó ïñí»É ¿ ÏÇë³×³Ý³ã»ÉÇ μ³½ÙáõÃÛáõÝÝ»ñÇ Ñ»ï¨Û³É 
Ñ³Ù³ñ³Ï³ÉáõÙÁ`  

 ( ) },/{ 2 yxnxyn =Κ∃=π  

( n  Ñ³Ù³ñ áõÝ»óáÕ ÏÇë³×³Ý³ã»ÉÇ μ³½ÙáõÃÛáõÝÝ ¿):  
 
  
ÊÝ¹ÇñÝ»ñ 

²å³óáõó»É, áñ` 
 

1. ( )xf∃  å.Ï. ýáõÝÏóÇ³, ³ÛÝåÇëÇÝ, áñ )( xfxπ∀ = }{x : 

2. n∃ , áñ nπ = }{n : 

3. n∃ , áñ nπ = }{ 2n : 

4. n∃ , áñ nπ = }{\ nN : 

5. ( )yxg ,∃  å³ñ½³·áõÛÝ Ï³ñ·ÁÝÃ³ó ýáõÝÏóÇ³, ³ÛÝåÇëÇÝ, áñ 

),( yxgπ = }/),({ yx mnmnC ππ ∈∈  ¨ : 

Ð»ï³½áï»É Ñ»ï¨Û³É μ³½ÙáõÃÛáõÝÝ»ñÁ ×³Ý³ã»ÉÇ± »Ý, Ã»± áã, 
ÏÇë³×³Ý³ã»ÉÇ± »Ý, Ã»± áã: 

6. M = { n  / πn = ∅ } 
7. M = { n  / πn = N } 
8. M = { n  / a  ∈πn }, áñï»Õ a  - Ý áñáß³ÏÇ μÝ³Ï³Ý ÃÇí ¿: 
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9. { }{ }5== nnM π  

10. { }{ }5,3== nnM π  

11. { }{ }5,4,3== nnM π  

12. { }{ }nnM π⊆= 8,5,2  

13. { }{ }2,1⊆= nnM π  

14. { }nnM π∉= 5  

15. { }{ }NnM n =∪= 2π  

16. ( ){ }15! nfnM =  

17. ( ){ }  10! nfnM /=  

18. ( ) ( ){ }   ¨ 7!5 nn ffnM /=   !  

19. ( ){ }7== 5nfnM  

20. ( ){ }13=∃= xxfnM n  

21. ( ){ })11()10(3 nnn fffnM =+=  

22. { }mnmnCM ππ ⊂= ),(  
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