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(1) Euclidean n-space R" is defined as the set of all n-tuples (x!,---,x") of real numbers x' (a
“1-tuple of numbers” is just a number and R' = R, the set of all real numbers). An element of
R" is often called a point in R", and R!,R%, R? are often called the line, the plane, and space,
respcetively. If x denotes an element in R”, then x is an n-tuple of numbers, the ith one of
which is denoted x'; thus we can write

x=(x' ..., 1"
(1)
(2) Theorem: There are no four points in the plane such that the distance between each pair is an
odd integer. 2)

(3) Theorem: A rectangle R with side lengths 1 and x, where x is irrational, cannot be tiled by
finitely many squares (so that the squares have disjoint interiors and cover all of R). (2)

(4) Suppose that complete bipartite graphs Hy, H,, - - - , H,, disjointly cover all edges of K,,. Let X;
and Y} be the color classes of Hy. (The set V(H;) = X; U Y} is not necessarily all of V(K,).)
We assign an n X n matrix A, to each graph H;. The entry of A, in the ith row and jth column
is

® _

a..
1

1 ifiEXkandjeYk
0 otherwise

We claim that each of the matrices A; has rank 1. This is because all the nonzero rows of A,
are equal to the same vector, namely, the vector with 1s at positions whose indices belong to
Y, and with Os elsewhere. 2)
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(1) M. Spivak, Calculus on Manifolds



(2) J. Matousé€k, Thirty-three miniatures Mathematical and Algorithmic Applications of Linear
Algebra
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fly) = x* +2y* — 4xy
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