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264.3 264.8 280.3 280.8 2128.3 2128.8

240 269

237 263

232 249

225 242 261

221

216 239

261 277

𝟐𝟏𝟔 𝟐𝟑𝟗 𝟐𝟔𝟏 𝟐𝟕𝟕 𝟐𝟏𝟐𝟖.𝟑 𝟐𝟏𝟐𝟖.𝟖



𝛿𝐶𝑉

𝛿𝐶𝑉 = 0 
+𝐷 

𝛿𝐶𝑉 = +𝐷 

−𝐷 
𝛿𝐶𝑉 = 0 

𝛿𝑚 𝛿𝑚 



𝟐𝟔𝟗

𝟐𝟔𝟑

𝟐𝟓𝟐 223?

𝟐𝟔𝟎.𝒙

𝟐𝟓𝟐

𝟐𝟓𝟖 23.5





2𝑏+1 − 2𝑏 ⇒ 2𝑏



⇒



𝒫

𝒯

𝒫 ∈ 𝒯

𝛿𝑀 





𝒯

𝑝𝒯 =  Pr 𝒫𝒫∈𝒯

𝑝𝑚𝑎𝑥 ≔ max𝑝𝒯

𝛿𝑀

𝛿𝑀

𝛿𝑀 



𝒫 𝒫𝑟𝑒𝑑 𝒫𝑒𝑙𝑖𝑚  

𝒫 = 𝒫𝑟𝑒𝑑 + 𝒫𝑒𝑙𝑖𝑚

Φ 𝒫 = Δ𝑊𝑆𝑠𝑡𝑎𝑟𝑡, Δ𝑊𝑆𝑒𝑛𝑑 = Φ(𝒫𝑟𝑒𝑑)

Pr 𝒫 = Pr 𝒫𝑟𝑒𝑑 ⋅ Pr⁡[𝒫𝑒𝑙𝑖𝑚]

∀ 𝒫𝑒𝑥𝑡 Pr 𝒫𝑒𝑥𝑡 = Pr 𝒫𝑟𝑒𝑑,𝑒𝑥𝑡 ⋅ Pr⁡[𝒫𝑒𝑙𝑖𝑚]

𝑅𝑒𝑑𝑢𝑐𝑒 𝒫 ≔ 𝒫𝑟𝑒𝑑

𝒫𝑟𝑒𝑑

𝒫𝑟𝑒𝑑

𝒫𝑟𝑒𝑑



𝒟 𝑏,𝑒 ≔ 𝑏,… , 𝑒

ℛ 𝑏,𝑒 ≔ 𝑅𝑒𝑑𝑢𝑐𝑒 𝒟 𝑏,𝑒 = 𝑅𝑒𝑑𝑢𝑐𝑒 𝑃 𝑃 ∈ 𝒟 𝑏,𝑒 }⁡ 

𝑅 ∈ ℛ 𝑏,𝑒   𝛿𝑀:    

𝑝(𝑅,𝛿M) ≔ 𝑃𝑒𝑙𝑖𝑚  𝑅  𝛿𝑀’’ 
 
 

 

 

𝑝𝒯  𝒯 𝛿𝑀

𝑝𝒯 𝑅⁡ 𝑝(𝑅,𝛿𝑀)

p(R;±M) :=
X

P2D[b;e]j±M
R=Reduce(P )

Pr[P ]

Pr[R]
=

X

Pelim+R2D[b;e]j±M

Pr[Pelim]



𝑀 [𝑏, 𝑒]
∀𝑚1,𝑚2 ∈ 𝑀 :⁡⁡∀𝑅 ∈ ℛ 𝑏,𝑒 : ⁡⁡𝑝 𝑅,𝑚1

= 𝑝 𝑅,𝑚2
 

 𝑚1, 𝑚2 ∈ 𝑀  [𝑏, 𝑒] 

𝑎 𝑚1, 𝑎 𝑚2⁡⁡ 𝑏 − 1, 𝑒  

     𝑚1|𝑎,𝑚2|𝑎  steps [𝑏, 𝑒 + 1] 

 
 



ℛ 20,79 𝑀 𝑝𝑅,𝑀 

ℛ 𝑡,𝑡

[𝑡, 𝑡]

[𝑡, 𝑡]

ℛ 𝑏,𝑒

ℛ 𝑏,𝑒

ℛ 𝑏,𝑒+1 ℛ 𝑏−1,𝑒

𝑏, 𝑒 = [20,79]

𝑝𝒯

𝑝𝑚𝑎𝑥 ≔ max
𝒯

𝑝𝒯



𝑝𝑚𝑎𝑥







𝛿𝐶𝑉

Δ𝑊𝑆:

𝑝𝒯 𝒯 ≡ (Δ𝑊𝑆, 𝛿𝐶𝑉, 𝛿𝑀)

𝛿𝐶𝑉

Δ𝑊𝑆

𝛿𝑀 Δ𝑊𝑆, 𝛿𝐶𝑉𝑠

𝛿𝑀 ⇒



http://code.google.com/p/hashclash 

⁡⁡257.5

𝐶 = 211.97

𝑝 = 2−20.91

𝑝 = 2−8

𝑝 = 2−16.65



𝛿𝐶𝑉 ≠ 0

𝛿𝐶𝑉

257.5

𝛿𝐶𝑉

𝛿𝐶𝑉

⁡⁡⁡⁡⁡260.1 = 257.5 ⋅ 6
≈ 261

≈ 261



𝛿𝐶𝑉

𝛿𝐶𝑉

277.06 ≈ 𝜋/192 ⋅ 2160/2

𝛿𝐶𝑉

≈ 261

≈ 277.1










