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Ē

DeÞne an Event

1. When      happens then both          and          has  ÒhighÓ min-entropy 
2. When      happens then         |         has ÒhighÓ min-entropy. 

!X |E
!X |Ē
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X|E

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#
IF

THEN



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

Case-1:               is ÒsmallÓ. sup(X̃)

Case-2:               is Ònot smallÓ sup(X̃)

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

Case-1:               is ÒsmallÓ. sup(X̃)

Case-2:               is Ònot smallÓ sup(X̃)

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#

eH1

⇣
X | eX

⌘
� H1 (X ) � log(sup( eX ))

[DORS Ô08]



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

Case-1:               is ÒsmallÓ. sup(X̃)

Case-2:               is Ònot smallÓ sup(X̃)

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#

eH1

⇣
X | eX

⌘
� H1 (X ) � log(sup( eX ))

[DORS Ô08]

!H 1

"
X | !X

#
always ÒhighÓ



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

Case-1:               is ÒsmallÓ. sup(X̃)

Case-2:               is Ònot smallÓ sup(X̃)

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#

eH1

⇣
X | eX

⌘
� H1 (X ) � log(sup( eX ))

[DORS Ô08]

!H 1

"
X | !X

#
always ÒhighÓ

DeÞne  E = ;



Proof overview of the basic conjecture

X
2n

XTeX

Key-question
how to define such event for any general function ?

Given:

Case-1:               is ÒsmallÓ. sup(X̃)

Case-2:               is Ònot smallÓ sup(X̃)

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#

eH1

⇣
X | eX

⌘
� H1 (X ) � log(sup( eX ))

[DORS Ô08]

!H 1

"
X | !X

#
always ÒhighÓ

DeÞne  E = ;



Handling case-2 : A basic Lemma



Handling case-2 : A basic Lemma

Lemma (Flat Area)

For any     if             is Ònot too smallÓ then         such that: sup(X) ! EX



Handling case-2 : A basic Lemma

Lemma (Flat Area)

For any     if             is Ònot too smallÓ then         such that: sup(X) ! EX

:                   is ÒhighÓ H !
!
X|E

"
E¥   is ßat



Handling case-2 : A basic Lemma

Lemma (Flat Area)

For any     if             is Ònot too smallÓ then         such that: sup(X) ! EX

:                   is ÒhighÓ H !
!
X|E

"
E¥   is ßat
E¥   is large : |sup(X|Ē)| ⌧ |sup(X)|



Handling case-2 : A basic Lemma

Lemma (Flat Area)

For any     if             is Ònot too smallÓ then         such that: sup(X) ! EX

:                   is ÒhighÓ H !
!
X|E

"
E¥   is ßat

Proof Intuitions: 
H 1 (X) = 1 sup(X) = 9

E¥   is large : |sup(X|Ē)| ⌧ |sup(X)|
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|sup( eX|Ē)| ⌧ |sup( eX)|
&

Check if                   is Òsmall enoughÓ|sup( !X | øE)|



É.Proof overview: Case-2

X
2n

XTeX

Given:

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#
Case-2:               is Ònot smallÓ sup(X̃)

Lemma (Flat Area) ! E : H 1

!
"X|E

#
high
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high & |sup( eX | øE ^ øE 0)| ! | sup( eX | øE )|9 E0 : !H 1( ÷X øE ^E ! )



É.Proof overview: Case-2

X
2n

XTeX

Given:

               ÒhighÓ  &                  ÒlowÓ                                      H1 (X ) H!

!
"X

#
Case-2:               is Ònot smallÓ sup(X̃)

Re-apply Lemma on                      
to get another ßat area  

X̃|(Ē)
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high & |sup( eX | øE ^ øE 0)| ! | sup( eX | øE )|

Check if                        is Òsmall enoughÓ|sup( eX|Ē^Ē0)|
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