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Due March 9

Name

Be sure to re-read the WRITING GUIDELINES rubric, since it defines how your project will be
graded. In particular, you may discuss this project with others but you may not collaborate on the
written exposition of the solution.

“To those who do not know mathematics it is difficult to get across a real feeling as to the beauty, the deepest
beauty of nature. If you want to learn about nature, to appreciate nature, it is necessary to understand the
language that she speaks in”. -Richard Feynman (1918-1988)

Multiplication of Partitioned Matrices

It is sometimes useful to break a large matrix down into smaller submatrices by slicing it up with horizontal
or vertical lines that go all the way through the matrix. For example, we can think of the 4 x 4 matrix
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as a 2 X 2 partitioned matrix whose “entries” are four 2 x 2 matrices:

1 2 3 4
o 5 6 7 8 _[An A12]
98 7 6 Ay Az |’
|5 4 3 2
with A1 = [ ?1) i ] , Ao = { g i , etc. There is no need for the submatrices to be square or of the

same size. For example
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One of the most useful properties of partitioned matrices is how they behave with respect to matrix
multiplication. The following theorem describing how to multiply partitioned matrices is given without
proof.

Theorem (Partitioned Matrices, Matrix Multiplication - PMMM): Suppose we are given matrices A and
B for which the product AB makes sense and which are partitioned into smaller matrices A;; and B, as
shown below. Provided all the matrix products A;,By; are defined then
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is the partitioned matrix whose rs th “entry” is the matrix
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The Project

Let A be the partitioned matrix
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where A1 is an invertible, nonsingular n X n matrix, Ass is an invertible, nonsingular m x m matrix, Ao
is an n X m matrix, and O, is the zero matrix. Use multiplication of partitioned matrices to show that
A is invertible. Specifically, determine the partitioned (n 4+ m) x (n + m) matrix

Bi1 B
B =
[ Ba1 B ]

that satisfies
BA=1,inm

and then check that AB = I,,1,, is also satisfied.



