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julia> 1+1
2

julia> typeof(1)

Int64 Float64 is the 64-bit floating point

julia> typeof(1.0) We discussed last time...
Float64




Define functions simple way in Julia...

julia> f(x)=2*x-cos(x)
f (generic function with 1 method)

julia> df(x)=2+sin(x)
df (generic function with 1 method)

Define functions the complicated way...

julia> function g(x)
return x-f(x)/df(x)
end
g (generic function with 1 method)

Edit by pressing arrow up and then arrow back. Insert an additional
line in the REPL by pressing alt+return...

julia> function g(x)
println(x)}

return x-f(x)/df(x)

end

The initial condition for Newton's method...

julia> x0=pi/4
0.7853981633974483

Create a block of code by adding a line using alt+return

julia> x=xofj

ress ol + cetun o



julia> x=x0
for n=1:10 then enter the rest

x=g(x) of the loop...

println("x=$x")
endf]

The REPL is interactive so it will run when you press return
after-entering the final-end.

0.7853981633974483

X=0.46635291863256073 . L.
0.46635291863256073 It's double printing each number

x=0.45023140545751744 because there is also a printin

0.45023140545751744 : :
X=0.45018361171715576 in the function g(x)

0.45018361171715576
x=0.45018361129487355
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Press up arrow until you get back to the definition of g(x) in
the command history...

r

julia> function g(x)
println(x) Now press back arrow to move

Ireturn x-f(x)/df(x) the cursor into the block of code
end
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julia> function g(x)
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end




éjulia> function g(x)Jj

return x-f(x)/df(x) After deleting the extra printin
end using the backspace key press
return to evaluate the new
definition of g(x)

Now press up arrow to get back to the loop and press return again
to execute it...

julia> x=x0
for n=1:10
x=g(x)
println("x=%$x")

end
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Julia also has the ability to work with extended precision arithmetic,
similar to Python. Simply change the definition of x0 to be a big
number. Then the change is dynamically propagated throughout
the program...

julia> x@=big(pi)/4
0.7853981633974483096156608458198757210492923498437764552437361480769541015715495

julia> typeof(x0)
BigFloat

The type is no longer Float64, but instead a number with lots of digits.

It is possible to adjust how many digits the big numbers used...up to
hundreds, thousands and hundreds of thousands...one won't set any
world records for computing the number of digits in pi, but one can
definitely obtain far more digits than anyone would ever want...



Press up arrow to run the loop again...

julia> x=x0
for n=1:10
x=g(x)
println("x=$x")

end
=0.4663529186325607016422367282328381836281946065139949718074744473403897502717711
.4502314054575174333409916802358690636556523177884883481245062110783438236202845
.4501836117171557272350934340560426265188349414706100192274518606855481387024182
.4501836112948735730695051961364214655195311131860824360113674872311872379504519
.4501836112948735730365386967626818273203374170379551883550536888803572238898367
.4501836112948735730365386967626818273201365017230554340150584913636415669852217
.4501836112948735730365386967626818273201365017230554340150584913636415669852217
.4501836112948735730365386967626818273201365017230554340150584913636415669852217
.4501836112948735730365386967626818273201365017230554340150584913636415669852217
=0.4501836112948735730365386967626818273201365017230554340150584913636415669852217

The fact that only two more iterations for a total of six are needed to
obtain all the digits illustrates how fast Newton's method converges...

Tibe number os significant digits doubles at each iteration...

If you exit Julia, the workspace is cleared...Let's copy everything with
the mouse into an editor for safe keeping...

ote, we actually did this little bit at a time during class, but you can
lways scroll back through the terminal session or use the up arrow
ey to review all the commands you've typed...

hen copying text from the terminal window use ctrl+shift+c
to put things in the mouse...

hen pasting text into the editor using ctri+v s, ‘HUL U}@
ShaGk i,
3:\{\ *Wx SOMAIAS

t's often easier to work the other way...typing everything into the
ditor to begin with and then pasting things into Julia ag needed.

hen copying text from the editor use ctrl+c

hen pasting text into the Julia terminal use ctrl+shift+v



Here is the file from the editor...this file is also available by clicking
on the link from the class webpage...

=i vi newton.jl 3 _
x0=pi/4
f(x)=2*x-cos(x)
df (x)=2+sin(x)

function g(x)
return x-f(x)/df(x)
end

x=x0
for n=1:10
global x
x=g(x)
println("x=$x")
End

"newton.jl" 14L, 138B written

Save the file newton.jl in-a folder called sep02 to keep our work
for the class organized...note that since we are using the guest
account in the computer lab today, all our work will be lost when
the computer reboots, but never mind...I't post it on the web...

julia> exit()
s il

Use exit() to quit Julia... you can also type ctrl-d to exit...

Now, lets change to the sep02 folder and run Julia again...

$ cd sep02

Documentation: https://docs.julialang.org
Type "?" for help, "]?" for Pkg help.
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To load the file newton.jl type include...

julia> include("newton.jl1")}}

press return to run the script...

julia> include("newton.jl")
r Warning: Assignment to “x° in soft scope is ambiguous because a global variable by the
same name exists: "x° will be treated as a new local. Disambiguate by using “local x  to

suppress this warning or “global x° to assign to the existing global variable.
L @ ~/teach/466/2021/sep02/newton.j1:11

LoadError: UndefVarError: x not defined
Stacktrace:

inInclude

Ma 1
1 scope

[3] top-leve
d REPL[1]:1
in expression starting at /x/libb/ejolson/teach/466/2021/sep02/newton.jl1:10

julia>

Oh no! Thereis an error... And it fills the screen...
Remember, that Julia includes a just-in-time compiler running behind the

scenes to make things run fast... if all those turning wheels and gears
get stuck and this is what happens...the verbosity of the error message

from the REPL compared to from a file... All that stuff about soft scope
is related to x being used inside a for loop that is not inside a function...

These problems go away if one uses Julia like a programming language
and writes a main function such as one might in Java or C...
Never mind that... right now it is more convenient to work with scripts...

The problem can be fixed by adding global x inside the loop to resolve
the ambiguity that happens with the soft scope...whatever that is...



The new version of newton.jl look like

— vi newton.jl 4

Now it's possible to run the script from Julia...

julia> include("newton.jl1")
Xx=0.46635291863256073
X=0.45023140545751744
x=0.45018361171715576
x=0.45018361129487355
Xx=0.45018361129487355
X=0.45018361129487355
x=0.45018361129487355
Xx=0.45018361129487355
X=0.45018361129487355
X=0.45018361129487355
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Depending on the order in which the number are added one gets
a different answer...thus addition no longer satisfies the usual rules
of algebra once rounding is taken into account...

General rule: Add the smaller numbers first to get the more
accurate answer.

Let's try to make an example on the computer...



julia> a=1/3
0.3333333333333333

julia> b=1/4
0.25

julia> c¢=1/5
0.2

julia> (a+b)+c==a+(b+c)
false
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That was easy...maybe it
never works...

julia> a=1/2
0.5

julia> (a+b)+c==a+(b+c)
true

Maybe a=1/3 was the problem... try changing it...

So sometimes addition is associative...sometimes not...



