fjunction myplu(A)

m,n=size(A)

if m!=n
println("Need a square matrix!")
throw(exit())

end

U=zeros(size(A))

L=zeros(size(A))

p=zeros(Int,n)

Ak=copy(A)

for k=1:n
display(Ak)
i=argmax(abs. (Ak[:,k]))
plk]l=i
ULk, : 1=Ak[1,:]
println("About to divide by ",U[k,k])
L[:,k]=Ak[:,k]/U[k,Kk]
Ak=Ak-L[:,k]*U[k,:]"

end
return L[p,:],U R
end R spnyg, Thivewy bk s k5o \swty ’Cwo.m?m\av

julia> Atrouble=[2 043 ; -2 0 2 -13; 1152 -4.5 ; -4 5 -7 -10]
4x4 Matrix{Float64}:

2.0 0.0 4.0 3.0

-2.0 0.0 2.0 -13.0

1.0 15.0 2.0 -4.5

-4.0 5.0 -7.0 -10.0

julia> L,U,p=myplu(Atrouble);

About to divide by -4.0

About to divide by 16.25

About to divide by 5.538461538461538
About to divide by -0.1666666666666664

julia> L_ julia> p
4x4 Matrix{Float64}: 4-element Vector{Int64}:
1.0 0.0 . .
-0.25 1.0
0.5 -0.153846
-0.5 0.153846

julia> U
| 4x4 Matrix{Float64}:
. -4.0 5.0 -7.0 -10.0
0.0 16.25 0.25 -7.0
5.53846 -9.07692

0.0
0.0 0.0 -0.166667




julia> L*U julia> Atrouble[p,:]
4x4 Matrix{Float64}: 4x4 Matrix{Float64}:
-4%0 5.0 . -4.0 5.0 -7.0 -10.0
1.0 15.0 . . 1.0 15.0 2.0 S )
-2.0 -1.38778e-16 . -2.0 0.0 2.0 -13.0
0.0

2.0 1.38778e-16 . . 2.0 4.0 3.0

julia> using LinearAlgebra

julia> Z=lu(Atrouble)
LU{Float64, Matrix{Float64}, Vector{Int64}}

L factor: ‘ﬂ,\& \)\M:'(V\

4x4 Matrix{Float64}:

1.0 0.0 .0 Coufing Vs
-0.25 1.0 .0
0.5 -0.153846 1.0 e (W)
-0.5  0.153846 0.0833333 . :
U factor: rwamng A me
4x4 Matrlx{Flo?;Gg}: 0.0 ‘\A)\/W\,(, ’YLX'\
0.25 -7.0 . ax
5.53846 -9.07692 R °/+
: -0.166667 Lot X A

julia> Z.p
4-element Vector{Int64}:
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Frobenius norm:

Definition 2.7.4 : Induced matrix norm

Given a vector norm || - ||, we define an induced matrix norm for any m x n matrix A as

| Ax||,

|A||, = max ||Ax||, = max
x| ,=1 x#0

vy R
— A “;\ = -’YYIOO({”A'X.”Q_': 2 f\y = _g Y\ous Tumple ’,FO(MMA.D\
Nlshid Lﬁﬁﬂhﬂm&

AN, = max A, o, = 1_% = Swmpla Jormilo,
VA My =max TAx] . W (= 1?5 = Sopla Jormila

julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
7.135129520059524

julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
8.187172882893039

julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
13.721318669956165

jutia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
' 16.23123686821306

julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
13.233650481237047

julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
2 TATRUAATAAT2Q2AQ




julia> x=randn(4); xunit=x/norm(x); norm(Atrouble*xunit)
18.68762368972806
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20.209531674397468

julia> opnorm(Atrouble)
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