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q?v HQ;�`Bi?KB+ �M/ 2tTQM2MiB�H@7mM+iBQM 2biBK�iBQMb\

! GQ;�`Bi?KB+@7mM+iBQM 2biBK�iBQM
! "BiK�T@#�b2/ +�`/BM�HBiv 2biBK�iBQM UE = m ln(m/V )V

! GBM2�` +QmMiBM; �H;Q`Bi?K
! _�M;2 +Q``2+iBQMb BM >vT2`GQ;GQ; �H;Q`Bi?K
! LmK#2` Q7 Bi2Kb BM "HQQK }Hi2`

! L2irQ`F i`�{+ 2Mi`QTv 2biBK�iBQM
! H = −

∑n
i=1

mi
m logd

mi
m

! 1tTQM2MiB�H@7mM+iBQM 2biBK�iBQM
! .BpBbBQM 2biBK�iBQM

! A
B = 2(log2 A−log2 B)

! JQ`2 �/p�M+2/ +�`/BM�HBiv 2biBK�iBQM
! GQ;GQ; �H;Q`Bi?K, E = αmm2

1
m

∑
j(M(j))

! >vT2`GQ;GQ; �H;Q`Bi?K, E = αmm22
∑

j(2
−M(j))
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Pm` +QMi`B#miBQMb

RX S9GQ; �H;Q`Bi?K 7Q` i?2 2biBK�iBQM Q7 HQ;�`Bi?KB+ 7mM+iBQM
kX S91tT �H;Q`Bi?K 7Q` i?2 2biBK�iBQM Q7 2tTQM2MiB�H 7mM+iBQM
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S9GQ; �H;Q`Bi?K
! ALSlh, �M G@#Bi BMi2;2` x UG ∈ &Re- jk- e9'V �M/ � ;Bp2M

HQ;�`Bi?KB+ #�b2 d

! PlhSlh, 1biBK�iBQM Q7 logd x≪ 10 UBX2X- logd x · 210V

logd x
= log2 x · logd 2

log2 x≪ 10
= (log2 x)int ≪ 10 + (log2 x)dec ≪ 10

logd 2
U*QMbi�MiV

n = (log2 x)int ≪ 10

BM/2t Q7 H27iKQbi R Q7 x
U2X;X- (8)10 = (1000)2 �M/ log2 8 = 3V

(log2 x)dec = log2(1 + x−2n

2n )

U2X;X- (110)2−(100)2
(100)2

≪ 10 ≈ 0.585≪ 10V
*QMbi�Mi US`2@+QKTmi2/, "BM�`v b2�`+? i`22V
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! ALSlh, �M BMi2;2` #�b2 x �M/ �M 2tTQM2Mi d
! PlhSlh, 1biBK�iBQM Q7 xd

xd = 2d log2 x

= 2(d log2 x)int · 2(d log2 x)dec

2(d log2 x)int

= 1≪ ((d log2 x)int)
2(d log2 x)dec

! "BMQKB�H b2`B2b 2tT�MbBQM,
2y = 1 + y + y(y−1)

2! + y(y−1)(y−2)
3! + · · ·

aQ Bi ?QH/b i?�i,
2(d log2 x)dec = 1 + (d log2 x)dec +

(d log2 x)dec((d log2 x)dec−1)
2!

+ (d log2 x)dec((d log2 x)dec−1)((d log2 x)dec−2)
3! + · · ·

-(X82K)
1biBK�iBQM Q7 HQ;�`Bi?KB+ �M/ 2tTQM2MiB�H 7mM+iBQMb 2MiB`2Hv BM

S9@T`Q;`�KK�#H2 /�i� TH�M2b
.X.BM; 2i �HX /BM;!7#FX2m d



S91tT �H;Q`Bi?K
! ALSlh, �M BMi2;2` #�b2 x �M/ �M 2tTQM2Mi d
! PlhSlh, 1biBK�iBQM Q7 xd
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*QKT�`BbQM rBi? aPh�
! aPh�k M22/b i?Qmb�M/b Q7 i�#H2 2Mi`B2b BM h*�J 7Q` i?2

HQ;�`Bi?KB+ �M/ 2tTQM2MiB�H@7mM+iBQM 2biBK�iBQMb iQ �bbm`2 i?2
`2H�iBp2 2``Q` Bb mM/2` RW

! "v T`QT2`Hv b2iiBM; i?2 T�`�K2i2`b U2X;X- h2`Kb BM "BMQKB�H
b2`B2b 2tT�MbBQMV BM i?2 S9GQ; �M/ S91tT �H;Q`Bi?Kb- Qm`
�H;Q`Bi?Kb +QmH/ `2�+? i?2 b�K2 �++m`�+v �b aPh�

! LQ h*�J �M/ 2ti`� bi�i27mH K2KQ`B2b U2X;X- `2;Bbi2`b-
+QmMi2`b �M/ K2i2`bV

! h*�J Bb 2tT2MbBp2 �M/ TQr2`@?mM;`v
! h*�J M22/b *QKKmMB+�iBQM Qp2`?2�/ 7Q` TQTmH�iBM; i?2

HQQFmT i�#H2b BM i?2 brBi+?2b
! S`Q;`�KK�#H2 brBi+?2b ?�p2 HBKBi2/ K2KQ`v

! PMHv `2HB2b QM �Gl BMbi`m+iBQMb

ka?�`K�- LX EX- E�m7K�MM 2i �HX Ǵ1p�Hm�iBM; i?2 TQr2` Q7 ~2tB#H2 T�+F2i T`Q+2bbBM; 7Q` M2irQ`F `2bQm`+2
�HHQ+�iBQMǴ avKTQbBmK QM L2irQ`F2/ avbi2Kb .2bB;M �M/ AKTH2K2Mi�iBQM ULa.A RdV UTTX ed@3kVX

-(X82K)
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6mim`2 rQ`F

RX AKTH2K2Mi �/p�M+2/ +�`/BM�HBiv 2biBK�iBQM U2X;X- GQ;GQ; �M/
>vT2`GQ;GQ;V@#�b2/ �M/ M2irQ`F i`�{+ 2Mi`QTv@#�b2/ ..Qa
/2i2+iBQM 2MiB`2Hv BM T`Q;`�KK�#H2 /�i� TH�M2

kX h2bi T`QTQb2/ �H;Q`Bi?Kb �M/ bi`�i2;B2b QM � `2�H i2bi#2/

�+FMQrH2/;2K2Mi,
h?2 `2b2�`+? H2�/BM; iQ i?2b2 `2bmHib ?�b `2+2Bp2/ 7mM/BM; 7`QK i?2

1* rBi?BM i?2 >kyky _2b2�`+? �M/ AMMQp�iBQM T`Q;`�K- :`�Mi
�;`22K2Mi LQX 38edke U:L9@j T`QD2+iVX

-(X82K)
1biBK�iBQM Q7 HQ;�`Bi?KB+ �M/ 2tTQM2MiB�H 7mM+iBQMb 2MiB`2Hv BM

S9@T`Q;`�KK�#H2 /�i� TH�M2b
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