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

(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

* 1 ifiEXkandjEYk
g 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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dim(V + W) = dim(V) + dim(W) — dim(V N W)
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abstract 0 00 O O (Vectors are regarded as abstract mathematical objects with particular properties.)

amount to 0 0 000 0O 0ODO (The Itd stochastic integral amounts to an integral with respect to a function.)
stochastic integral (0 O O 0O)

assign: 0 0 00O 0O (Each vector v can be assigned coordinates.)

axiomatize 00 O O O O (The first reaction of mathematicians for those paradox was to * axiomatize’ Cantor’s intuitive

set theory.)
anyhow O 0 0O 0O OO (You should study differential geometry anyway.)

be force todo OO OO O ODO OO (The objective of the flight control system is to force the missile to achieve he

steering commands.)

bipartite graph 0 0 0 O O

calAB:AOOOO BOOO (We call those number real number.)
claim 0 O O O (Newton claimed that he invented differential first )

class: O (Equivalent class)

column [ (Column vectors)

complete graph 0 0 0 0 O

condition [0 O (Necessary and sufficient condition.)

constantly 0 0 0 0O 0 0O (For real number x, x> > 0 is constantly true.)
contain 0 O (This set contains any positive integer.)

cover : [0 0 (The family of the intervals covers the real line.)



customary 000 O00ODOODO0O (It is customary in mathematics to write the equation above as follows.)
deal with ... 0 O (In this chapter we deal with a set of linear equations.)

defineAasB: AOOODO BODOOOOO (We define limit of a function as follows.)
Adenote B: A BOUODOODODO (V denoted a vector space.)

disjointly : DO OO0 (DO OODOO) (These sets are embedded in the space disjointly.)
distance : 00 O (The distance between the two points is 2.)

edge O (We call the set edge.)

element : 0 0O O O (Any element in the set A is also contained in B.)

entry : OO0 OO (Any entry of the matrix is positive real number.)

exclude O O O O (If several exceptions are excluded, this theorem may be true.)

exercise [J 00 0 O (This is an easy exercise.)

finitely many : 0 0 O O (The set contains finitely many elements.)

for instance [J J O (For instance, the equation satisfies with the property.)

a fortiori 0 O 0 O (Complex number satisfies it, a fortiori, so is real number.)

fraction O O (Partial fraction decomposition)

function 00 O (Continuous function.)

graph U O O (The graph theory.)

indeed 00 O (Indeed, the computation is a hard work.)

induction 00 O O (The formula is proven by induction.)

infinitely many : 0 O O O (The linear equation admits infinitely many solutions.)

in practice J 0 O O (In practice, it is difficult to prove the conjecture.)

integer: 0 O (Integer valued-polynomial.)

interior : 0 O (The interior of the set is an open set.)

irrational: 0 O O (Irrational number is the complement of the rational numbers.)
LetAbeB.: AO BODOUO (Let Ax = b be a linear equation over a field k.)

matrix 0 0 (O 0O O O matrices)(The matrix representation.)

namely O O O O (Namely, this example gives an counterexample of this conjecture.)

not necessarily J [0 0 O 00 O (The solutions of the equation are not necessarily positive real numbers.)
n-tuple: n 0 O (The n-tuple of real numbers constructs a vector in R".)

observe 0 0 0 O (OO O O )(Observing this formula, we recall an identity of trigonometric functions.)
odd: 00O O (Odd number.)

often 0 0 O O (We often omit the notation.)

pair : O O (The pair is called a twin prime.)



parenthesis (O 0 ) O O O (We need start from the innermost calculation surrounded by parentheses.)

property U O (Property X is understood as follows.)

rank 00 O O (Rank formula.)

rational : [0 00 [0 (A is a rational.)

rectangle: O O O (A rectangle is a quadrilateral with four right angles)

respectively 0 O O O (The two angles are 90° and 60° respectively.)

restrict attention to ... 0 O OO 0 0O O OO (The readers should restrict attention to the understanding of this formula.)
row: [0 (This vector is the first row of the matrix.)

set : 0 O (The set contains at least one element.)

Asothat B: BUO OO O OO A(There exists functions fi(¢) and f>(¢) so that f(¢) = fi(¢) + f>(¢), where fi(¢) and f>(?)
are an odd function and an even function respectively.)

square : O 0 O (The diagonals of any square are equal.)

A suchthat B: B 00 O OO A(There exists an integer n such that x = 2n + 1.)

suppose: O O O O O (Suppose that the set is not empty.)

take into account ... 0 0 O O O (If the assumption is taken into account, the proposition is false.)
theorem : [0 O (Fermat’s Last Theorem.)

There exists A: A OO OO DO (There exists an integer n such that for any real number r with r > n.)
tile: 0 OO OO (Tiling the plane with triangles.)

vector J O O O (The vector space is a set.)

vector space Vover K KOO OO OODOO V(Let V be a vector space over K.)

verify 0 O O O (We need verify that the solution satisfies the equation.)

vertex [J [ (A rectangle has four vertices.)

where A, 000 AOODOO OO O (The number i is a complex number, where i is the imaginary unit.)

with A: AOODOOODO (The equation at + b = 0 with a even.)
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