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1 – Bits, bytes, ASCII og 

HEX-koder 
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{01101011} 

{01110010} 

{01111001} 

{01110000} 

{01110100} 

{01101111} 
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{01110100} 
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2 – Regneeksempel 
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40 5C D8 6C 

0C C1 83 BD 

6C A1 70 21 

66 DF E5 59 
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3 – Maskin-regnet eksempel 

med mellemresultater 
VORES NØGLE ER: 2B7E151628AED2A6ABF7158809CF4F3C 

VORES KLARTEKST ER: 6B727970746F73797374656D65726E65 

 

R U N D E 1 

BEFORE    = 400C6C665CC1A1DFD88370E56CBD2159 

BYTESUB   = 09FE50334A78329E61EC51D9507AFDCB 

SHIFTROW  = 097851CB4AECFD33617A509E50FE32D9 

MIXCOLUMN = 00C195BF75A612A982FB02AE5238BA95 

ADDRK     = A03B6BA8FDF23E18A1583B977854CC90 

R U N D E 2 

BEFORE    = A03B6BA8FDF23E18A1583B977854CC90 

BYTESUB   = E0E27FC25489B2AD326AE288BC204B60 

SHIFTROW  = E089E260546A4BC232207FADBCE2B288 

MIXCOLUMN = D9B416909F9FF542D65E00486426A284 

ADDRK     = 2B768362E5094C018F6B8032177F54FB 

R U N D E 3 

BEFORE    = 2B768362E5094C018F6B8032177F54FB 

BYTESUB   = F138ECAAD901297C737FCD23F0D2200F 

SHIFTROW  = F101CD0FD97F20AA73D2EC7CF0382923 

MIXCOLUMN = 38B060DAA2ED03601B9FE653B9D8FF5C 

ADDRK     = 053027A7E5FBFD5E05BC9817D4A27767 

R U N D E 4 

BEFORE    = 053027A7E5FBFD5E05BC9817D4A27767 

BYTESUB   = 6B04CC5CD90F54586B6546F0483AF585 

SHIFTROW  = 6B0F4685D965F55C6B3ACC58480454F0 

MIXCOLUMN = 043A7CE5AF4BA9580C083AFB384CEF73 

ADDRK     = EB7ED9A40719F227BA791FC0E3474273 

R U N D E 5 

BEFORE    = EB7ED9A40719F227BA791FC0E3474273 

BYTESUB   = E9F33549C5D489CCF4B6C0BA11A02C8F 

SHIFTROW  = E9D4C08FC5B62C49F4A035CC11F389BA 

MIXCOLUMN = E18E2C31358FF05CF13C71111FD63E26 

ADDRK     = 355FEAC9490C6DDB3BCEC9AD0E2F2B9A 

R U N D E 6 

BEFORE    = 355FEAC9490C6DDB3BCEC9AD0E2F2B9A 

BYTESUB   = 96CF87DD3BFE3CB9E28BDD95AB15F1B8 

SHIFTROW  = 96FEDDB83B8BF1DDE21587B9ABCF3C95 

MIXCOLUMN = 4BB51AE9DCE33596DEE332C6AEFFB824 

ADDRK     = 263DB993CDE80B6B051AB48764FF2BD9 
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R U N D E 7 

BEFORE    = 263DB993CDE80B6B051AB48764FF2BD9 

BYTESUB   = F72756DCBD9B2B7F6BA28D174316F135 

SHIFTROW  = F79B8D35BDA2F1DC6B16567F43272B17 

MIXCOLUMN = FB63327EB136992CC5C25003D3670BE7 

ADDRK     = B537C570EE6950DF41641FB19DC1D7A8 

R U N D E 8 

BEFORE    = B537C570EE6950DF41641FB19DC1D7A8 

BYTESUB   = D59AA65128F9539E8343C0C85E780EC2 

SHIFTROW  = D5F9C0C228430E518378A69E5E9A53C8 

MIXCOLUMN = A3A5EAC2CAED8497AD1C1567924C21A0 

ADDRK     = 497799E37F603E459C37E007EDC1088F 

R U N D E 9 

BEFORE    = 497799E37F603E459C37E007EDC1088F 

BYTESUB   = 3BF5EE11D2D0B26EDE9AE1C555783073 

SHIFTROW  = 3BD0E173D29A3011DE78EE6E55F5B2C5 

MIXCOLUMN = 8FCBA79A2BBC1BE5AF69D333D9AC8B29 

ADDRK     = 23BCC1693246C7C487B8FA728EF08B47 

R U N D E 10 

BEFORE    = 23BCC1693246C7C487B8FA728EF08B47 

BYTESUB   = 266578F9235AC61C176C2D40198C3DA0 

SHIFTROW  = 265A2DA0236C3DF9178C781C1965C640 

ADDRK     = F64ED408EA821870F6B374D4AF06CAE6 

VI FÅR DET ENDELIGE RESULTAT: 

F64ED408EA821870F6B374D4AF06CAE6 
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4 – Brydning af WEP 
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5 – Programmerings-

eksempler 
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6 – Regning med polynomier 

i MathCad 
���&�������
!����������������������������������
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Vi ønsker at regne 57 * 83 = C1

Husk at
bytes'sne
skrives bagfra! 

57=01010111=i1
83=10000011=i2

i1

1

1

1

0

1

0

1

0

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

:= i2

1

1

0

0

0

0

0

1

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

:=

Vi opskriver vores polynomier:

p1 x( )

0

7

i

i1i x
i⋅�

�
�
��

=

:= p2 x( )

0

7

i

i2i x
i⋅�

�
�
��

=

:=

Polynomierne ganges sammen og gemmes som et nyt polynomie

p x( ) p1 x( ) p2 x( )⋅ expand x, 1 2 x⋅+ 2 x
7⋅+ 2 x

2⋅+ x
8+ x

3+ x
9+ x

4+ x
5+ x

11+ x
6+ x

13+→:=
�

�
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Vi uddrager koefficienterne, og reducerer modulo 2, hvilket der tilsyneladende ikke er
nogen genvej til. 

c p x( ) coeffs x,

1

2

2

1

1

1

1

2

1

1

0

1

0

1

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

→:=

cc

mod c0 2,( )
mod c1 2,( )
mod c2 2,( )
mod c3 2,( )
mod c4 2,( )
mod c5 2,( )
mod c6 2,( )
mod c7 2,( )
mod c8 2,( )
mod c9 2,( )
mod c10 2,( )
mod c11 2,( )
mod c12 2,( )
mod c13 2,( )

��
�
�
�
�
�
�
�
�
�
�
�
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�
�
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�
�
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�
�
�
�
��

��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��

:=

Vi opstiller vores polynomie igen, med de reducerede koefficienter, og definerer vores
reduktions-polynomie.  

pp x( )

0

13

i

mod cci 2,( ) x
i⋅�

�
�
��

=

:= m x( ) x
8

x
4+ x

3+ x+ 1+:=

pp x( ) 1 x
3+ x

4+ x
5+ x

6+ x
8+ x

9+ x
11+ x

13+→

Vi udfører polynomier division, og kan se resten: 

z x( )
pp x( )

m x( )
convert parfrac, x, x

5
x
3+

1 x
7− x

6−

x
8

x
4+ x

3+ x+ 1+
+→:=

Dette stemmer overens med FIPS, idet vi husker at -1 er kongruent med (1 mod 2). 
�


