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5.1 Sequences:
- Separation of last term: Za = Z a+ta,

=i
- Telescoping sum
--Properties of Summation and Product series
- Convert base 10 to base 2 by division

- Factorial manipulation
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5.2 Mathematical induction:
1. Basis step. Show P(a) is true (choose 0 or 1 usually)
2. Inductive hypothesis. Suppose P(k) is true.
[write the formula in terms of k]
3. Show that P(k+1) is true. Manipulate P(k+1) to
a form where P(k) can be subbed in.
5.2 Sum of the First n Integers
a(n+1)
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Example: 3+4+5+6+ ... +1000=7
=14+2+3 44+ . +1000-(1+2)
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5.2 Sum of a Geometric Sequence
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5.3 Mathematical Induction (weak)
- Remember properties of Logarithms and properties of inequalities!
k(k + 1)-> product of two consecutive intengers is always even
Typical case statements in proofs: k+1 is prime/not prime,
k+1 is odd/even.
5.4 Strong Mathematical Induction
1. P(a), P(a+1).... P(b) are shown to be true.
2.Forany int, k = b, if P(i) is true for ints a <i<k,
then P(k+1) is true. -
. forall ints, n = a, P(n).
5.6 Recursion
Arithmetic sequence:
a=a,;+d OR a,=aq,tnd
Geometric sequence:
a,=ra,, OR a,=ayr"
Fibonacci: f, = fn—1+f-2Oan 1+f f/+1
1,1,2,3,5,8,13,21, ..}
Tower of Hanot: M, =2-M, , +1
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5.7 Solving Recurrence Relations by Heration
Arithmetic Seqﬁence: a,=a,_,+d —a,=a,+dn
Geometric Sequence: a, = ra, ; = @, =g,

5.9 General Recursive Definitions and Structurai Induction
McCarthy's 91 Function

_[n-10, ifn> 100

Zm&m«s 1), ifn < 100

Ackerman's Function

A, n)=n+1
A(m, 0}=A(m-1,1)
A(m, nj=A(m- 1,A(m,n- 1))

Recursive Function that is not "well defined”
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0.1 Graphs Sim LT No loops, or M‘d el
w,
- Simple; Complete; K ; Complete Bipartite K| K 3,2 % %w
Deg of each V is n-1; Total deg is n(n-1); v *
nin—1j

So, num of edges of K, is 3

Total degree is always 2 X number of edges
Total degree is always even
Always an even number of verticies with odd degree
162 Trails, Paths, Circuits
Path, Trail (+v), Walk (+v, +e)
Simple cct, cet
Closed walk
Euler Cct
Every V at least once, every E once-only,
Starts/stops on same V,
No V has odd degree
Euler Theorem: if G is connected and the deg of every Viseven
(and > 0) then G has an Euler cct
Hamiltonian Cct
Simple cct that includes every V {does not repeat) of G;
Does not need to use every edge;
Start/stop on same V
Hamiltonian Proposition: 1f G has Hamil. cct, then G has a
subgraph H with the following properties:
1. H contains every V of G.
2. H is connected.
3. H has same number of Eas V
4. Every V of H has degree 2

10.4 Isomorphism
Invariant graph isomorphism properties:
1. has n vertices; 6. has a simple cctk;
2. has m edges; 7. has m simple cct of length k;

3. has a vertex of degree k;
4. has m vertices of degree k;
3. has acct of length k;
10.5 Trees ‘
Def:. cct free, and comnected
For n verticies, a tree has n - 1 edges, so 2(n-1) degree in total

8.1s cor;nected;
9. has an Euler cct;
10. has a Hamiltonian cct.
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- 4.8 Division Algorithm

Euclidian Algorithan for finding GCD
ged(a.b) = ged(br)st -=q + -

Prime Factorization technique for finding GCD (min powers)

ab = ged(a,b) x Iem{a,by

8.4 Modular Arithmetic

a=b{modm) — mlla—b) - a=b+In

Properties:

a=c{modn)
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- rewriting GCD as a linear combmat;on
- find inverse modulo .
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Additional Topics
Chinese Remainder Thm
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Divisibility by N
9.1- counting,’pmbéblility
Where we have equal likelyness:
Num of outcomes in Event E
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P(E)= Total Num of Outcomes in S
Elementsinalist=n-m+ 1
9.2 Multiplication Rule 7 ' -4
Number of combinations with/without repetition ¥ o) nteqert fron
Permutations: (aka arrangements) ¢° a9
. . . wxgd *n *‘u«a.q
Ordering of a set of objects in a row pick . Qk el
For n unique items, there are n! permutations inst 4‘3“

Permutations of selected items in a set:

Pln.r)= n!r)z
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