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 
 

    א      א אא  
W، 

 אאאאאאאאא
אא،אאאאאא
אאאא

אאאאאאא
אא؛Kאאא 

 א     א   א אא  
אא،אאא

א א  א ، א
א ،אאא א אא א א

אאאאא
،אאאאאאאא

אאא،אא
Kא 

  א א ?F ١١٣ E  ?א א
Kאאאאאא 

 אאאא_אא_
א__،אאאא
،אKאאאאא 

 אאא،א
Kא 

 
 

אאאא  
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א 
 

א א
אאWאא ٨ 

١אK ١٠ 

א ١٠ 

א ١٠ 

אא ١١ 

א ١٢ 

אא ١٣ 

 ١٣ 

אאאא ١٤ 

F١ J١E ١٥ 

٢אאK ١٦ 

א ١٦ 

 ١٦ 

אאא ١٧ 

א ١٧ 

א ١٨ 

 ١٩ 

אא ١٩ 

F١ J٢E ٢٠ 

٣אאאאאK ٢١ 

אאאא٢١ א 

אאאאא ٢٢ 
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KאאW

  א א אא   א אא  א א
 Kאאאא _אא_א

א  א   א אא א  א  א
א א  ،א  אא 

Kאאאאא 

אאאWא 

 אK 
 Kאא 

 Kאאא 

 א א   ،אא א א   
אאאאK 

 Kאא 

 אא  _ א _   א א  
אW 
א א א א א א،א 

אאK 
אאאאאא

،Kאא 
אאאאא،אא

،אK 



אא١١٣   אאאא 
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א א אא  א א  א א 
א،א   א  א  א א   א א

،אKאאאא 
א א  א אא א ،א א אא

Kאאא 
 

אא 

 
  



אא١١٣   אאאא 
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 
 
  
 

   

  المجموعات والعمليات عليھا
 

אא 



אא١١٣   אאאא 
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 
 
 

אאW 
אא،אאאא

אאאאK 
 

אאאW 
אאאW 

١K Kא 

٢K Kאאא 

٣K Kאאא 

٤K אאאאאאK 

٥K אאאאK 

  



אא١١٣   אאאא 
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 
١Kא 

١K١KאK 
אאאאא

K 
Wאא 

 J  אא10,8,6,4,2K 

 J  Kאאאא 

 J  Kאאא 

 J  אאאאאאK 

؛،א
__؛،אא

Kאא
؛K 

אאK 

١K٢KאW 
EFWYXBA ,,,אKKK

Wאאאא
yxba ,,,KאKKKאא}{א

אאאKAא,1,0,2W 

},1,0,2{ A 
0אאAA00

AאK5AאبA55AK 
 

 
 
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١K٣KאאW 
אא،אא

אאאאK 
אW 

 אאא 
אאאאאאW 

 
 אאאW 

אאאאK
W 

 
 אאא 

אאאא
אאא،W 

 
 אאאאW 

EFאאאא
אאאאאK

Wאא 

 



אאאא1،K 

Wאאא
n

mmnא0n 

Wאאא2,5,7,63 
אאאI 

 אאא 

N

..}..........4,3,2,1{N

N0W

}0{NW 

,.......}4,3,2,1,0{W

W

Z

.......}2,1,0,1,2{....... Z

Q







  0,,: nZnZm

n

m
Q

1

2
2




1

m
m 
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אאאאאא
אאאאאאאאאאאא

Kאאאאאא
א 

١K٤KאW 
א،W 

 Wא 
אא

AKאאא 
Kאאאאא 

 Wאא 
KאAאאאא
19W 

}8,6,4,2{A 
אא،

אאא  Kאא،
  Wא    8,2,6,4{א{A    א

אא،א2,8,6,4,4,2{א{A 

 Wאא 
،אKא

8,6,4,2{א{AWא 
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٢אאKK 
٢K١KאW 

אABאאא
AB،אBA،W 

 
?ڤن?אאU

אABאאאאאא
Wא 

U

A B

BA 
٣WאאW}6,5,4,3,2,1{BA 

 

אW 

)()()6,)5

),(,)()4,)3

,)2,)1

CBACBAABBA

BABBAAUUA

AAAAA










 
 

5אאא،א6Kאא 

٢K٢KW 
אABאאAB

BAW 
}:{ BxوAxxBA  

 

}:{ BxأوAxxBA 

}6,4,2{}5,3,2,1{  BA



אא١١٣   אאאא 

 

 
17 

??Wאא 
 

U

A B

BA 
٤WאאW}11,:{,}6,:{  xNxxBxNxxAW 

}11,:{  xNxxBA 

אW 

).()()6,)5

,)(,)()4,)3

,)2,)1

CBACBAABBA

BBAABAAUA

AAAA










 
 

5אאא،א6Kאא 

٢K٣KאאEאFאW 
אCBA ,,W 

FEא)()()()1 CABACBA   

FEא2()()()(א CABACBA   

٢K٤KאW 
אBאAאא

AאB،אאBA W 

}:{ BxوAxxBA  
 

 



אא١١٣   אאאא 
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 

א??אWא 
U

A B

BA 
٥WאאW}20,18,12,6,3{},20,12,6,5,1{  BAW 

}18,3{},5,1{  ABBA 

אW 

.)6,)5

,)4,)3

,)2,)1

BABABAABA

BAABBAUA

AAAA













 

٢K٥KאW 
אU،

אאUאAFKE
AAW 

}:{ AxوUxxAUA  
??אWא 

U

A

A 

AA

AU 



אא١١٣   אאאא 
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 

٦WאאW}3,2,1{.....},4,3,2,1{  ANUW 
.....}6,5,4{A 

אW 
 .)5,)4,)3,)2,)1 AAUUAAUAA   

٢K٦KW 
אABאאUWא 

.)2,)1 BABABABA   
٢K٧KאאW 

אאאא
א،אאא

אאKאאאאא
א 

 

??אWא 

 
 

٧WאWאW 
 

Wאא 

BABAABBABA

ABBAAUAAAAA







)6,)()()5

,)4,)3,)2,)1

 

ABA

B

BA
}:{ BAxوBAxxBA  

U

A B

BA

},,4,2{}5,4,3,2{ baBA },,5,3{ baBA 



אא١١٣   אאאא 
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F١ J٢E 
 

א١א٣אאא
Wא 

 

١WW 

 

٢WW 

 

٣WW 
 

 

٤WWא 

_________________

________

))(,))(,)()()
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 














22
2

2
2

y
g

yy
yWK)5.1(3 g  6.0)3.0(و g 

٣E 55.22)5.2( g    5(1052و( g 
 
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٢Kאאא 
٣WאאYXf :אאאאEF

אאאאWYRf אאא
אאK 

٩WאאאאאEFא 
 

}5,2{Y}5,2{fR 
אאYRf ،א 

א 

אא 
א.  

אאאEFK 
Y X  

١٠WאאRR: fא12)(  xxfאK 
Wא 
RYRRf אאYRf א،אאאK 

٤WאאYXf :אFEאאאאW 
2121 )()( xxxfxf 21, xxאא 

א)()( 21 xfxf 21 xx אא21 xx )()( 21 xfxf  
١١WאאאאאאFE 
 

אאX 
אY 

EFאא 
 
 
 

  
Y 

 
X  
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 
١٢WאאRR: fא12)(  xxf 

Wא 
)()( 21 xfxf 1212 21  xxא21 22 xx   

21 xx  
אאאK 
 

אאRR: f 12والمعرفة بالقاعدة)(  xxfK 
 

٥WאאYXf :אאאK 
 

١٣אאאאאWא 
 
 
 
 
 
 
 

 

Y X  
אאאYRf אאאא

אאאאאK 
 

١٤WאאRR: fא12)(  xxf 
אW 

א١٠אא١٢אאא 
אא 

 

2 

4 

6 

8 

A 

B 

C 

D 
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٣Kאאא 
٦WKאאאאאא 

١٥WKאאאא 

xxffxxff

xxffxxff

xxffxxff







)(,RR:)6,)(,NN:)5

)(,NN:)4,)(,RR:)3

1)(,NN:)2,1)(,RR:)1
22 

٧WWא 
١WאE)()( xfxf 0)()(  xfxffDx
fDx 
٢WאE)()( xfxf 0)()(  xfxffDx
fDx 

 
١٦W؟אאאאא 

Wא 
1אאERR: f1)(  xxfW 

0211)1(1)()()(

0211)()()(




xxxxxxfxf

xxxfxf 

2אאENN: f1)(  xxfא 

N fDxfDx 
3אאERR: f2)( xxf W 

0)()()( 2222  xxxxxfxf 
4EאאNN: f2)( xxf אN fDx
fDx 
5אאENN: fxxf )(אN fDx
fDx 
6אאERR: fxxf )(

KEאאFאאא 
 

  
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 
٤K אא 

אאאא
אWאאא 

١ExEאF)(xfy Kאא 
٢אE),( yxKאאא 
٣Eאאאאא
xK 

١٧WWאאא RR: fxxf )( 
Wא 

WאWאא 
25.2
 

00.2
 

75.1
 

50.1
 

25.1
 

00.1
 

75.0
 

50.0
 

25.0
 

00.0
 

x 

50.1
 

41.1
 

32.1
 

22.1
 

12.1
 

00.1
 

87.0
 

71.0
 

50.0
 

00.0
 

xy 
 

 
WאאWאא 

  
WאWאא 

 

0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0.5 1 1.5 2

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6
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אאא
KK 

אאאKאא 

٥K Wאאא 
٧Wאאאאאאאאא

KEאFאאאא 
אא،אאאאאאW

אאאאאK 
KאאאאאאאאאאאאWאאא 

٥K١KWאאאWאRR: faxfy  )(a
K 

Wא 
١ERfDK 
٢E}{aRf Kא 
٣E)()( xfxf K 
٤KאאE 

١٨WWאאאRR: f2)( xf 
Wא 

 

-4 -2 2 4
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-2
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-1

-0.5
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1
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٥K٢KWאאאWאRR: fbxaxfy  )(ba,
א0aKאא 

Wא 
١ERfDK 
٢ERfRKאא 
٣KE 
٤אאE0b

א),0( bא0b 
١٩WWאאאRR: fxxf 2)(  

Wא 

 
٢٠WWאאאRR: f5.12)(  xxf 

Wא 
 
 
 
 

 
  

-3 -2 -1 1 2 3

-3

-2

-1

1

2

3

-2 -1 1 2 3

-3

-2

-1

1

2

3
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 
٥K٣KWאאאWאRR: fcxbxaxfy  2)(
0abcאKאא 

Wא 
١ERfDK 
٢ERfRKאא 
٣אE0b 
٤אאאE0 cb 

٢١WWאאאRR: f5.12)( 2  xxf 
Wא 

 
٥K٤KWאאאKא 

WאאRR: f
1

12
)(





x

x
xf 

Wא 
١E}1{R fDK 
٢E}2{R fRKאא 
٣KE 
٤KאE 

٢٢WWאאאRR: f


1

12
)(





x

x
xf 

 
 

-2 -1 1 2

-3

-2

-1

1

2

-10 -5 5 10

-10
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 
F٥ J١E 

١WWאאא 

1)(,RR:)4,1)(,RR:)3

,)(,NN:)2,)(,NN:)1
33

33




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