
Outline

Induction - Structural Induction

K. Subramani1

1Lane Department of Computer Science and Electrical Engineering
West Virginia University

April 1, April 3 2013

Subramani Mathematical Induction



Outline

Outline

1 Structural Induction

Subramani Mathematical Induction



Structural Induction

Structural Induction

Main Idea

The forms of induction discussed previously, cannot help in proving properties of
non-linear structures, such as trees and graphs. Suppose we want to prove that a
property is true of a particular structure, say R. We show that the property is true for
the atomic structures. Assume that the property holds for every proper substructure G
of R. We then show that the property holds for R. This is called the structural induction
principle.

Caveats

(i) The notion of substructure and atomic structure is problem dependent.

(ii) Every structure is decomposable into substructures having the desired property.

(iii) The difficulty lies in proving that two substructures can be combined with the
property continuing to hold. Typically, creativity is required in choosing the
appropriate structures into which the given structure is to be decomposed.
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Structural Induction

Illustrative Examples

Example

Argue that a minimally connected graph on n vertices has exactly (n − 1) edges.

Example

Argue that every formula in propositional logic over a set of variables can be written
using only the symbols ∧, ¬ and true, over the same set of variables.
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