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אא  
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אאWאא 
 

אאWאא،אאאאאא
אאאאאאK 

 
אאWאאאW 

o אאאאK 
o אאאאK 
o אאאאאK 
o אאK 
o אK 
o אאאאK 

 
אאWK 
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אאWאא 
אאאאK 

Wאא،אאאאאאאא
אאK 

אאאא113אאאא
،אאאאK 

1KאW 
1WfXYאאX

אאY،1x2xX
YW 

)()( 2121 xfxfxx =⇒= 
)(xfאאxK 

אXאאYאא)(xfy =x
אאאfאx)(xfy =אאאf)(xfYא

xY)(xfYK 
אאW YXf →: 

،אאאא
אK 

2WאאfFEאאאא
אא،אאאfאאאא

אאאK 
אאffDאfRK 

3WאfgאW 

)()()2

)1

xgxfDx

DD

f

gf

=⇒∈

=
 

Wgf =K 
 



א 115 אאא 

א אא 
 
 

- 61 - 

4WאאYXf →:ZYg →: 
אאfg oאXZW [ ])()( xfgxfg =o 

1Wאfg ogf oW 

2

2

2

2

)(,RR:)(,RR:)4

)(,NN:)(,NN:)3

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

)(,RR:1)(,RR:)1

xxggxxff

xxggxxff

xxggxxff

xxggxxff

=→=→

=→=→

=→+=→

=→+=→

 

אW 
1ERR: →fg oW [ ] [ ] ( ) 1211)()( 22 ++=+=+== xxxxgxfgxfg o 

RR: →gf oW [ ] [ ] 1)()( 22 +=== xxfxgfxgf o 
2ENN: →fg oW [ ] [ ] ( ) 1211)()( 22 ++=+=+== xxxxgxfgxfg o 

NN: →gf oW [ ] [ ] 1)()( 22 +=== xxfxgfxgf o 
3ENN: →fg oW [ ] [ ] ( ) xxxgxfgxfg ====

2
)()(o 

NN: →gf oW [ ] [ ] xxxxfxgfxgf ===== 22)()(ox
אK 

4ERR: →fg oW [ ] [ ] ( ) xxxgxfgxfg ====
2

)()(o 
RR: →gf oW [ ] [ ] xxxfxgfxgf ==== 22)()(ox

אK 
 

1WאאK 
5WאאאאאאK 

אאW 
אאאאא

אאאW 
1ExFאE)(xfy =אאK 
2Eא),( yxאאאK 
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3Eאאאאאx
KKK 

אאאאאK 
6WאW 

1EאW)()( xfxf −=−0)()( =+− xfxffDx∈fDx∈−K 
2EאW)()( xfxf =−0)()( =−− xfxffDx∈fDx∈−K 

אאאW 
7Wאאאאאאאאאא

אאאFKאE 
Wאאאאא،אאאא

אאאאK 
אאאWאאאאאאאאאאאאאאאK 

אאאW 
אאאWאאאאאאאאאK 

 
 

 
1WאאאW 

1)(,RR:)41)(,RR:)3

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

33

−=→+=→

=→=→

xxffxxff

xxffxxff 

2Wאא1אW 
3Wאfg ogf oW 

xxfgxxff

xxfgxxff

xxfgexff

xxfg
x

xff

x

=→=→

=→+=→

=→=→

=→=→

)(,RR:)(,RR:)4

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

)(,RR:)(,RR:)2

)(,RR:1)(,RR:)1

2

2
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4Wא؟ 

xxffexff
x

xffxxff

x =→=→

=→=→

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

1)(,RR:)22ln)(,RR:)1
 

5Wאאאא15FאאאאWE 
6WאאאW 

xxffexff
x

xffxxff

x =→=→

=→=→

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

1)(,RR:)22ln)(,RR:)1
 

7WאW 
50log)4360log360log)316log)210log)1 21023 = 

2KאאאאאW 
אאאאWW⎣ ⎦W⎣ ⎦ ZR: →W⎣ ⎦x

xK 
2W 

⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦ 44,77,95.8,25,314.3 −=−=−=−== 
אאאאWW⎡ ⎤W⎡ ⎤ ZR: →W⎡ ⎤x

xK 
3W 

⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤ 44,77,85.8,35,414.3 −=−=−=−== 
אאאWWINTWZR:INT →W)(INT x

אאxK 
4W 

4)4(INT,7)7(INT,8)5.8(INT,2)5(INT,3)14.3(INT −=−=−=−== 
אאאWWW),0[R: ∞→Wxx

K 
5W 

44,77,5.85.8,55,14.314.3 =−==−== 
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אאWmkK)(mod mkkm
kmK 

6Wא01−mW 

5)8(mod3,0)3(mod39,5)8(mod371,2)7(mod26
,3)8(mod3,2)11(mod35,0)5(mod25,4)7(mod25

=−=−=−=−
==== 

7Wאאא1224K 
6)24(mod2010 =+ 

אאאאאK 
 
 

1WאW 
⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦
⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤

1.4,27,,2,23.15)4

)1.4(INT),27(INT),(INT),2(INT),23.15(INT3)

1.4,27,,2,23.15)2

1.4,27,,2,23.15)1

−−

−−

−−

−−

π

π

π

π

 

2WאW 

)32(mod31),11(mod31),12(mod13),24(mod13)2
),32(mod31),11(mod31),12(mod13),24(mod13)1

−−−−
 

3Wאאאא،W 
1E20؟  2E31؟  3E5؟ 

W 
4E15؟  5E21؟  6E43؟ 
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אאWאא 
אאאאKK 

1KאאW 
1WאאKאא

אאK 
1Wאא5=xW 

15472)( 23 −+−= xxxxf 
Wא)(xfאא5=xאא،W)5(fK 

אW80)5( =fK 
2WאאאאאאK 

2WאאKאאאK 
אא

אKאאאאא
אאאK 

3WאאW 
אW)(xfאאax =K 

אאW)(afK 
אא41×FE

אKאאאא
אאאאK 

3WאאאאK 
אאK 

4Wא1WאאW 
( ) ( ) ( )

8015951520751520175250
15)54()557()5552(15545752)5( 23

=−=−+=−+−=
−×+××−×××=−+−=f 

אאא6123א =++3K 
אW 
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15)4)72((15)472(15472)( 223 −+−=−+−=−+−= xxxxxxxxxxf 
W 

80159515519155)415(
155)453(155)45)710((155)45)752(()5(

=−=−×=−×+=
−×+×=−×+×−=−×+×−×=f 

אאא3א3K 
אאאKאאאאK 

אאאאאאא
אW 

אאW3xאK 
אאWאא2xK 
אאWאאאK 
אאאWאאxK 

אאWאאאK 
אאWאאאאK 

אאWאאאאK 
אאאאא33KK 

אאא3K 
5WאאW 

אWאabba >K 
אאWאאאab؟ 

אW 
1EאאWאאאW 

אאWאאK 
אאWאאאK 
258=a60=bW 
אאWא258=aW258,129,86....,,6,3,2,1 

א60=bW60,30,20,15,12,10,6,5,4,3,2,1K 
אאWאא258א=a60=bW6K 



א 115 אאא 

א אא 
 
 

- 67 - 

2EאאWאאW 
אאWab1rK 
אאWאאאאאאאK 
אאWאאאאא

K 
אאאWאאאאאאK 
258=a60=bW 
אאW258=a60=bאW181 =rK 
אאW60=b181 =rאW62 =rK 
אאאW181 =r62 =rאW03 =rK 
אאWאאאאאאאW62 =rK 

Wאאאא 
061860258 321 =>=>=>=>= rrrba 

2KאאW 
אאאKKאאא

WאאK 
،אאאאאאא

אאאK 
אאאאאאא

אאKאאאK 
4Wאאאאאא

אKאאWאאאאאאאK 
6Wא3אאאא4K

אא؟ 
אW 

אאא6123 =++3،
אאW9K 
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אW6K 
7WאאW 

אW)(xfאnaK 
אאWא)(afK 

אאא؟א؟ 
אW 

1Eאאא
2

)1(1)1( +
=++−+

nnnn Ln

אWnnnnnnnn
2
3

2
1

22
)1( 2

2

+=+
+

=+
+K 

2EאאnnאWnnn 2=+
K 

אאאK 
אאאOאW 

אאא
אאאKאאאK

אאאאW 
n2 

3n 2n nn 2logn n2log n 
32 125 25 15 5 3 5 

310 310 210 40 10 4 10 
3010 610 410 700 100 7 100 
30010 910 610 410 310 10 1000 

אאאאOK 
8WאאW)( 2nOא،W)(nOK 

אאאאאאאK 
אא،אאאא

K 
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3KאאאW 
אאW 

אWDATAWnITEMW 
אאWITEMDATA؟א 

אאWLOCITEMDATAK 
אאWDATAITEMאאאאא

LOCK 
אאWאאKאאאK 

אאWא،אאnאאK
אאW)(nOK 

9WאאאאW 
15)7,15,3,2,0( =−−= ITEMDATA 

אW 
אאWאא1=LOCאW 

150WאאאW2=LOC؛ 
152−WאאאW3=LOC؛ 
153WאאאW4=LOC؛ 
1515WאW4=LOCK 

אאW 
אWDATAWnITEMW 

אאWITEMDATAא؟ 
אאWאא??W 

אאWאאאא
2

1+nFאnE
2
nFאnE

ITEMW 
אITEM 

 אITEMITEMאאא 
 אITEMITEMאאא 
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אאWאאאאאITEM

אא
2

1++ lowhigh
2

lowhigh +FאEWhigh
،אlowאKK 

אאWאITEMK 
אאW)(log2 nOK 

10WאאאאW 
15)16,10,5,5.4,0,1,3( =−−= ITEMDATA 

אW 

אאWאאא1,7,4
2

17
===

+
= lowhighLOC

אW 
155.4W5.415 >אאאW5,7,6 === lowhighLOC؛ 

אאWW 
1510W1015 >אאאW7,7,7 === lowhighLOC؛ 
1516W1615 <K 

אאW15DATAK 
אאW 

אWDATAWnK 
אאWDATAK 

אאWאא،
אK 

אאW،1−n)1(3 −nא
)1(4 −nK 

،אא)2(4 −nKאאW 

)(22)1(2
2

)1(4)1(4)2(4)1(4 22 nOnnnnnnnn =−=−=
−

=++−+− L 

11WאאאאW 
)8,11,3,5,21,12,16( −−=DATA 
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אW 
אאWאאאW 

1,1,16 === elcurrentLevLocationcurrentMinimumcurrentMin 
W 

LocationcurrentMin imumcurrentMin DATA 
2 12 12 
2 12 21 
4 5− 5− 
5 3− 3− 
5 3− 11 
5 3− 8 

אאW3−W5 
אאאאאאW 

)8,11,16,5,21,12,3( −−=DATA 
אאWאאאW 

2,2,12 === elcurrentLevLocationcurrentMinimumcurrentMin 
אאW 

LocationcurrentMin imumcurrentMin DATA 
2 12 21 
4 5− 5− 
4 5− 16 
4 5− 11 
4 5− 8 

אאW5−W4 
אאאאאאאאW 

)8,11,16,12,21,5,3( −−=DATA 
אאW  )21,16,12,11,8,5,3( −−=DATA 
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1WאאאאW 

7)1,7,8,19()4
4)4,23,18,19,0()3
13)5,13,63,89,0()2
63)5,13,63,89,0()1

=−=
==
==
==

ITEMDATA
ITEMDATA
ITEMDATA
ITEMDATA

 

2WאאאאאאK 
3Wאאאאא1K 
4WאאW 

אא1100אאK 
אא1100K 

אאאאW1Eא2Eא3אEאא
K 

1EאאאK 
2E؟אאאא 

5WאOאW 

nnnnn

nnnnn
nn

22
221

2
2

log)12()8log)72)62)5

log1)423)31)22log)1

+++

−+−+
+

 

6W1EאnKK 
 2EאאK 

 


