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What is known . . .
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Expanders
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Eigenvalue expansion and st-connectivity
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More on expanders. . .
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Constant expansion ⇒ logarithmic diameter

M HQ H O O�Q �¨ ∀λ < 1 < ∃ε = ε(d, λ) > 0 < D \C ; A ; 9 A l U 8 @? @ 8a D \] D @ A S U l D B| @

≤ n/2 U l? @ 8 A B/C @D U l 9= (n, d, λ) X7 8 9: ; <

|S| + |∂S| ≥ (1 + ε)|S|.

¬Q H 0 H G - 2 - H . ¨ y C U= = @C A @ >

(n, d, λ) X7 8 9: ; ; 9 D > B 9 V @ A @ 8 O(log n)m

­ 5 � � J¯® ° U 8 D U V @ ` = O(log n) 9= a ? @ 8 A @� s

; 9 D > n/2? @ 8 A B/C @D ^ B A ; B=

> B D A 9= C @ `m
Undirected st-Connectivity in Log-Space by Omer Reingold – p.7



Rotation map representation of Graphs
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The BIG picture
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Improving expansion: Powering
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Reducing degrees: replacement product
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Pushing further: zig-zag product
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Rotation map of G n H
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Zig-zag product doesn’t loose much expansion
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Main Transformation
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Properties of T
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T operates on components of G independently
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T is a log-space transformation
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We still need a good H
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Putting everything together
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