julia> A=[2 043 ; -45 -7 -10 ;
4x4 Matrix{Float64}:

2.0 0.0 4.0 3

5.0 -7.0 -10

15.0 2.0 -4

0.0 2.0 -13

julia> Atrouble=[2 © 4 3 ; -
4x4 Matrix{Float64}:

2.0 4.0 3.
-2.0 0.0 2.0 -13
4

-10

1.0 2.0
-4l° . -710

1

julia> p=[1,4,3,2]
4-element Vector{Int64}:
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ulia> Atroublelp,:] ow \W%"\vs Mok (L X
x4 Matrix{Float64}:
2.0 0.0 4.0
-4.0 5.0 -7.0

1.0 15.0 2.0
-2.0 0.0

julia> using LinearAlgebra

julia> diagm(ones(4))
4x4 Matrix{Float64}:
. 0.0 0.0

0.0 0.0
1.0 0.0
0.0 1.0

A &
’T‘M‘)g‘j—,; ot RQ julia> P=diagm(ones(4))[p,:]
LA U'H PR 4 Matrix{Float64}:
JaX wes ny . . . .0 0.0
) ) .0 1.0
julia> P*A g'g
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> A=[2 043 ; -45 -7 -10 ;
4x4 Matrix{Float64}:
2.0 0.0 4.0 3.0

julia> p=[2,3,4,1]
4-element Vector{Int64}:

-4.0 5.0 =-7.0"-10.0
1.0 15.0 2.0 -4.5
-2.0 0.0 2.0 -13.0

julia> A[p,:]
4x4 Matrix{Float64}:

rows L o colMed row 1 450540 =7 =0 =1070
- . : 1.0 15.0 2.0 -4.5
= row 3 jo called w0 2 2.0 0.0 2.0 -13.0

2.0 0.0 4.0 3.0

TN

julia> P*A

4x4 Matrix{Float64}:
-4.0 5.0 -7.0 -10.0
1.0 15.0 2.0 -4.5
-2.0 0.0 2.0 -13.0
2.0 0.0 4.0 3.0

julia> P=diagm(ones(4))[p,:]
4x4 Matrix{Float64}:
0O 0.0 0.0

0.
0.
0.

1.

0 1.
0 o0.
0 o.
0 0.

function mylu(A)
m,n=size(A)
if m!=n
println("Need a square matrix!")
throw(exit())
end
U=zeros(size(A))
L=zeros(size(A))
Ak=copy(A)
for k=1:n
Ulk, : 1=AKk[K, :]
L[:,k]=Ak[:,k]/U[k,k]
Ak=Ak-L[:,k]*U[k,:]"
end
return L,U
end

julia> include("mylu.jl")
mylu (generic function with 1 method)

julia> L,U=mylu(A)
[1.0 0.0 -0.0 0.0; -2.0 1.0 -0.0 0.0; 0. . . .0; -1.0 0.0 -2.0 1.0], [2.¢
0

0.0 4.0 3.0; 0.0 5.0 1.0 -4.0; O. ; 0.0 0.0 0.0 2.0])



julia> L_ julia> norm(L*U-A)
4x4 Matrix{Float64}: 0.0

1.0 0.0 -0.0 o0.
-2.0 1.0 -0.0 O.
0.5 3.0 1.0 0.
-1.06 0.0 -2.0 1

julia> U

4x4 Matrix{Float64}:
0.0 4.0 3.
5.0 1.0 -4.

0.0 -3.0 6.

0.0

0.0 2.

julia> L,U=mylu(Atrouble)
([1.0 NaN NaN NaN; -1.0 NaN NaN NaN; 0.5 Inf NaN NaN; -2.0 Inf NaN NaN], [2.0 0.
0 4.0 3.0; 0.0 0.0 6.0 -10.0; NaN NaN -Inf Inf; NaN NaN NaN NaN])

julia> L
4x4 Matrix{Float64}: 4 ' <
1.0 NaN NaN NaN I_Ybb//LeW. Nob a0l Matncag

-1.06 NaN NaN NaN
0.5 Inf NaN NaN QN’UH am 1.V Mr?;ah‘m,
-2.0 Inf NaN NaN

julia> U In Clomwmtom )% atoct s gin

4x4 Matrix{Float64}: So\ve Ar oyp N o
2.0 0.0 4.0 3.0 § bl wstia

0.0 0.0 6.0 -10.0 SuSos oo Wt Surprs ot
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 NaN NaN B NaN orshlava L tlGs exovfle,

function mylu(A)

m,n=size(A)

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

end

U=zeros(size(A))

L=zeros(size(A))

Ak=copy (A)

for k=1:n
ULk, : 1=AK[K, :]
L[:,k]=AKk[:,k]/U[Kk,K] println("About to divide by ",U[k,k])
Ak=Ak-L[:,k]*U[k,:]" I

end
return L,U
end



julia> L,U=mylu(Atrouble)

About to divide by 2.0 .
0 0 e by ér// &Tcubhb \\Afvunul RnuUL -

About to divide by 0.0

About to divide by -Inf X Lot qummees é\_ Kok -‘H‘ow\l le...

About to divide by NaN
. ([1.0 NaN NaN NaN; -1.0 NaN NaN NaN; 0.5 Inf NaN NaN; -2.0 Inf NaN NaN], [2.0 o.
0 4.0 3.0; 0.0 0.0 6.0 -10.0; NaN NaN -Inf Inf; NaN NaN NaN NaN])
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julia> Atrouble

4x4 H\trix{Float64}:
2.00 0.0 4.0 3.0
-2.0] 0.6 2.0 -13.0 J1s0p (5/*' v etin (g &0

1.0 /15.0 2.0 -4.5 Seo M Tk dreiston i<
-4.0 5.0 -7.0 -10.0
Lo Tt 2 o pessiRXe
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‘ i = argmax( abs.(A:[:,1]) )

abs

julia> abs.(Atrouble[:,1])
4-element Vector{Float64}:
2.0

julia> Atrouble[:,1]
4-element Vector{Float64}:
2.0

-2.0
1.0
-4.0
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' julia> argmax(abs. (Atrouble[:,1]))

§4




function myplu(A)
m,n=size(A)

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

end

U=zeros(size(A))

L=zeros(size(A)) T oW lﬁ; Colyrnk

Ak=copy(A) Mithh. Longgst

for k=1:n Y o “m
i=argmax (abs. (AK[:,k])) “am .
Ulk, : ]1=Ak[1, :]
println("About to divide by ",U[k,k])
L[:,k]=Ak[:,k]/U[k, k]
Ak=Ak-L[:,k]*U[k,:]"

end

return L,U

display(Ak)

julia> L,U=myplu(Atrouble) julia> Atrouble
About to divide by_-4.0 4x4 Matrix{Float64}:
About to divide by|16.25 2.0 0.0
About to divide by 5.538461538461538
About to divide by -0.1666666666666664
([-0.5 0.15384615384615385 0.0833333333333
-0.0; -0.25 1.0 0.0 -0.0; 1.0 0.0 0.0 -0.
25 -7.0; 0.0 0.0 5.538461538461538 -9.0769
1666664])

julia> include("mylu.jl")
myplu (generic function with 1 method)

julia> L,U=myplu(Atrouble)
4x4 Matrix{Float64}:
2.0 0.0 4.0
-2.0 0.0 2.0
1.0 15.0 2.0

-4.0 5.0 -7.0 -
About to divide by -4.0
4x4 Matrix{Floatfd4}:

0. 2.5 0.5 -2.0
0 -2.5 5.5 -8.0
0 16.25 0.25 -7.0
0 0 0

P

0
0
0
0

. 0.

. e 0.0 0.
About to divide by 16.
4x4 Matrix{Float64}:
0.0 0.0 0.461538 -0.923077
0.0 0.0 5.53846 -9.07692
0.0 0.0 0.0 0.0

)



julia> L julia> L*U
4x4 Matrix{Float64}: 4x4 Matrix{Float64}:
-0.5 0.153846 2.0 1.38778e-16 4.0
0.5 -0.153846 -2.0 -1.38778e-16 2.0
2.0
-7.0

0

.0 )
-0.25 1.0 .0 . 1.0 15.0
1.0 0.0 0 -4.0 5.0

julia> U julia> Atrouble

4x4 Matrix{Float64}: 4x4 Matrix{Float64}:

-7.0 -10.0 2.0 0.0 4.0

0.25 -7.0 -2.0 0.0 2.0
5.53846 -9.07692 1.0 15.0 2.0

-0.166667 W .49 5.0 -7.0

function myplu(A)

m,n=size(A)

if mi=n julia> L
println('.'Need a square matrix!") ix4 Matrix{Float64}:
throw(exit()) 1.0 0.0

end -0.25 1.0

U=zeros(size(A)) 0.5 -0.153846

L:zeros(size(A)) -0.5 0.153846

p=zeros(Int,n) sulias L*U

Ak=copy(A) 4x4 Matrix{Float64}:
for k=1:n -4.0 5.0 -7.0 -10.0
display(Ak) 1.0 15.0 2.0 -4.5

i=argmax(abs. (Ak[:,k])) -2.0 -1.38778e-16 2.0 -13.0
plk]=i | 2.0 1.38778e-16 4.0 3.0
Ulk, :1=Ak[1,:]
println("About to divide by ",U[k,k])

L[:,k]=Ak[:,k]/U[k, k]
Ak=Ak-L[:,k]*U[k,:]"
end

return L[p,:f],u




