Number Systems

Base
x==x(.a1a2a3...a;...)86° 1<a; <p
Chopping
T = :I:(.alagag N ai)gﬂe

Rounding

5 { +(.a1...a:)88°, it < %

:I:[(.al...az-)gﬁe-l-(.0...1)5ﬁe], Ai+1 Z bl
Error

Error: e(x) = |z — 7|

Relative Error: re(Z) = |%i{

Linear Systems, Ax = b

THM: Given a matrix A, the following are equivalent
1. The Equation Az = b has a unique solution
2. A is invertible.

3. det(4) #0
4. Az = 0 has a unique solution, x =0
5. The columns of A are linearly independent

6. The eignevalues, A, of A are non-zero.

Gaussian Elimination: A=LU
Gaussian Elimination with pivoting: PA = LU

Norms

Properties of Vector Norms:
[zl =0, [z =0 =2 =0
Az = IA| |lz]|, A scalar
lz+yll <=l + llyll

Vector Norms:
loo o [[#]loc = maxy<icn |2
e ol = 30 |l

lo: |zl = (X, 2?)

Nl

Matrix Norm:
41 = mas (4wl /|l : w € R}

Properties of Matrix Norms:

[Al =0, A =0 A=0

[IAA[L = |AL A

1A+ Bl <Al + 1B

[Az| < Al ]|

[AB| < [[All [IB]
Examples of Matrix Norms:

loo Matrix Norm: || Al = maxi<i<p Z?:l |a; ;]

Iy Matrix Norm:  ||Al; = maxi<j<n D iy |5
o Matrix Norm: || A||2 = /p(A*A)
Stability
Condition Number: k(A) = ||A7Y] | Al
Residual: r=b— Az
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w(A) (ol [l]| 161l

Root Finding Methods

Newton’s Methods: =z, =2, — %

Tnp—Tn—1

Secant Methods: Tpt+l = Tp — f(.’L'n)m

Error Bound for Bisection Method:
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