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12.1

Show that the dual of the dual of a linear program is the original program itself.

Without loss of generality, we shall assume that our primal program is a mini-
mization problem in standard form:

o . . n
minimize Y70, ¢z
subject to Z;-lzl ajjx; >b; i=1,.,m
QijZO j:L...,’I’L

As is shown in the book, the dual of this problem is:

o m

maximize Y .;" b;y;

subject to > aiyi <¢; j=1,..,n
inO i:l,...,m

This dual form is a maximization problem, thus we convert it to a more familiar
minimization problem by negating its objective:

o e . m
minimize > .7, —b;y;
subject to > ajy; <¢; j=1,...,n
y: 20 i=1,....m

The dual problem however is still subject to < constraints instead of the desired
>. To fix this we multiply the constraints by —1.

minimize ) ", —b;y;
subject to >, —ajy; > —¢; j=1,..,n
yi >0 i=1,.,m
Now the dual problem is in standard form and we can easily take the dual of it:
maximize Y7, —c;jz;
subject to 7| —a;;z; < —b; i=1,..,m

2 >0 j=1,...,n

Again, the dual of the dual in standard form is a maximization problem with



< constraints, thus to convert the problem to the familiar standard form, we
multiply both the objective and the constraints by —1.

o . . m
minimize > 07, ¢;z;
subject to 0 a2 > b i=1,..,m
% >0 j=1,..,n

And after this conversion we see that the dual of the dual is identical to our
original primal program with z and x being aliases to the same variable vectors.



