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The rules of algebra.

For example if z, y, and z are real numbersand z = y,thenz + 2 = y + 2.
The set of integers is closed under addition, multiplication, and subtraction.

In other words, sums, products, and differences of integers are also integers.
Every integer is either even or odd.

This fact is proven elsewhere in the material.
If = is an integer, there is no integer between x and = + 1.

In particular, there is no integer between 0 and 1.
The relative order of any two real numbers.

For example, % <lor4.2 > 3.7.
The square of any real number is greater than or equal to 0.

This fact is proven in a later exercise.
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Theorem 3.2. Let (X, f) be a generic Reeb graph with vertex set V(X) = {vy,va,..., Un }
denote the critical set S = {a) < ay < ... < a,} and assume that the l'(,lti(7(f.5' are sorted so that
f(vi) = a;. Let e > 0 be a value such that 2¢ # |a; — a;| for any i,j. Let W C V be the subset
of vertices where each w € W contributes to a point in Rely which has lifetime at most 2. Then
there is a bijection

O EWn~—R— O

O:V(X)\W = V(S.(X)),
and S:(X, f) is generic.
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Theorem 4.1 (Master theorem)
Leta > 1and b > 1 be constants, let f(n) be a function, and let 7'(n) be defined
on the nonnegative integers by the recurrence

T'(n) =aT(n/b) + f(n),

where we interpret n /b to mean either [n/b ] or [n/b]. Then T (n) has the follow-
ing asymptotic bounds:

1. If f(n) = O(n'*#»%~¢) for some constant € > 0, then 7'(n) = O(n'*#» %),
2. If f(n) = ©(n'#9), then T'(n) = O(n'°%>%1gn).

3. If f(n) = Q(n'"°89*€) for some constant € > 0, and if af(n/b) < cf(n) for
some constant ¢ < 1 and all sufficiently large n, then 7'(n) = O( f(n)). [
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