2.5. Efficiency of matrix computations

|

n — ooif f(n)/g

Definition 2.5.1 : Asymptotic notation

Let f(n) and g(n) be positive-valued functions. We say f(n)
(n) is bounded above as n — oc.

We say f(n) ~ g(n) (read “f is asymptotic to ¢") as n — oc if f(n)/

= O(g(n)) (read “f is big-O of ¢") as

'g(n) — 1lasn — oc.
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julia> A=rand(5,5)¢— 5%5 matrix g slormamts

5x5 Matrix{Float64}: d.is\kcibuttd wilorm on Co],

| 0.06591 0.51884  0.242821 0.635408 0.768054
0.166573 0.841503 0.792264 0.101489  0.765552
0.638743 0.0827899 0.590156 0.988749  0.180407
0.933442 0.0659737 0.130125 0.576933 0.293069

0.945042 0.0258474 0.698698 0.0742852 0.625173
S¥5 motriy g glommamts
julia> A=randn(5,5)¢ 4. shrbubed accorhing to a—
5x5 Matrix{Float64}: giwadavek normal atshibution.

0.635926 -1.2457 0.681756 -0.690417 -0.23843
1.57041 0.913337 -0.674098 -0.916852 0.226277
0.762292 -0.750406 1.1966 1.03318 0.0188612
0.76839 -0.955926 -0.740413 0.893575 0.328992
0.223616 1.35826 -1.08936 0.536711 -1.628

julia> x=randn(5) ulia> A*x

5-element Vector{Float64}: -element Vector{Float64}:
1.072342927649603 3.8597914689011867
-1.9156173536176098 0.8680338411588717
0.8729940313426149 2.220538329006034
-1.0867791538055305 1.8019858452776782
2.323197689693588 -7.678574011792943
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julia> @elapsed A*x
1.5624e-5
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julia> @elapsed A*x
J - 1.611le-5
(,g¥5 v
d} s julia> @elapsed A*x
st e 1.532e-5
oo lund.

julia> @elapsed for n=1:100; A*x; end

5.8694e-5
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julia> @elapsed for n=1:10000; A*x; end

0.002790617



julia> t100=@elapsed for n=1:100; A*x; end
4.3225e-5

julia> t10000=@elapsed for n=1:10000; A*x; end n
0.00409189 prec fakyl

julia> t10000=@elapsed for n=1:10000; A*x; end
0.002789153
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julia> ns = 1000:1000:5000 ¢_ Cavcy 5L M ~7®
ts = [1 & empty Lyert

for n in ns
A = randn(n,n)
X = randn(n)
time = @elapsed for j in 1:80; A*x; end

pushi (ts, time) R odd on elomand bo Hio ond) PR

ns 400:200:6000
ts []
for n in ns
A = randn(n,n)
X = randn(n)
time = @elapsed for j in 1:80; A*x; end

push! (ts,time) |

ghh=cﬂz

exishivg it & L
" ’ p(ns Tend)) = toend | o ®

scatter(ns, ts) o ® . ‘F




plot!(ns,ts[end]*(ns/ns[end])."2)
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unction mylu(A NN )
m,n=size(A) m*03115-jz
if m!=n
println("Need a square matrix!")
throw(exit())
end
U=zeros(size(A))
L=zeros(size(A)) YyV““L 5
Ak=copy (A) “oV"" ‘\\’C"“SW
. or k=1:n ' o N o o
W?W"‘ ULk, :]=Ak[k,:] & weLe®
n L[:,k]=Ak[:,k]/U[k, k] WY
Ak=Ak-L[:,k]*U[k,:]' & _~
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