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A Rectangular Dissection




Rectangular Dissections Induce Graphs

B

A bipolar graph induced by R.



Rectangular Dissections Induce Graphs

A quadrangulation based on segment contacts.



Rectangular Dissections Induce Graphs

A separating decomposition of the quadrangulation.



Rectangular Dissections Induce Graphs

An inner triangualation of a quadrangle.
Vertices correspond to rectangles.



Representation Problems

e Given a bipolar graph Gg find a rectangulation R
representing Gg.

e Given a planar quadrangulation Q find some R
representing Q.

e Given a triangualation of a quadrangle G find some
R representing Q (in this case R is called rectangular
dual, resp. floorplan of G).



Sketch: Bipolar Orientation

From the bipolar orientation compute its dual orientation.
Together they yield a rectangular dissection.
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Sketch: Quadrangulation

e Compute a separating decomposition.

e Separate the two alternating trees.




Alternating and Full Binary Trees

Proposition. There is bijection between alternating and
binary trees that preserves fingerprints.
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Sketch: Quadrangulation

e The two binary trees obtained from the separating
decomposition fit together.
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More Representation Problems

Add some conditions.

e F'ind a representing rectangulation R in a square.
(Trivial scaling)

e Find a representing rectangulation R in a square such
that all rectangles intersect the diagonal.
(We just saw a solution)

e Find a representing rectangulation R such that all
inner rectangles are squares.

The dissection of rectangles into squares
Brooks, Smith, Stone and Tutte 1940.



Squarings a la BSST

They interpret the bipolar graph as electrical network with
edges of resistance 1 Ohm. Consider an s — t flow in this
network. The distribution of current in edges corresponds
to a squaring.

Based on this theory they can give explicit solutions:

size(i,j) =
# spanning trees T with (1,j) on the s — t path in T
— # spanning trees T with (j,1) on the s — t path in T.



Squarings with Segment Contacts







