A=[6 8 8; 21 6 3; 18 8 6]
using Symbolics
@variables x,y
toy(i)=7-2*1i
tox(j)=2*j-1

R=[((x-tox(j))"2+(y-toy(i))~2)"0.5 for i=1:3,j=1:3]
z=3.2+1.7*sum(A.*R.70.91)/84

fs="fz(x,y)="*string(z)
eval(Meta.parse(fs))
using Plots

contour(0:0.05:6,0:0.05:6,fz)
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julia> gradf=Symbolics.gradient(fz(x,y),[x,y])
2-element Vector{Num}:
0.02023809523809524((16.38(-1 + x)) / (sqrt((-1
99999999) + (7.28(-3 + x)) / (sqrt((-3 + x)"2 + (-
+ (2.73(-5 + x)) / (sqrt((-5 + x)"2 + (-3 + y)"2)
+ X)) / (sqrt((-3 + x)*2 + (-3 + y)”"2)"1.0899999¢
sqrt((-5 + x)*2 + (-5 + y)*2)71.0899999999999999)
X)*2 + (-5 + y)©2)71.0899999999999999) + (19.11(-
-3 + y)"2)71.0899999999999999) + (7.28(-3 + x)) /
~1.0899999999999999) + (5.46(-5 + x)) / (sqrt((-5
999999999))
0.02023809523809524((16.38(-1 + vy)) / (sqrt((-1
99999999) + (5.46(-1 + y)) / (sqrt((-5 + x)"2 + (-
+ (19.11(-3 + y)) / (sqrt((-1 + x)*2 + (-3 + y)*2)
34+y)) / (sqrt((-5 + x)*2 + (-3 + y)”~2)"1.0899999
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R%[((X-tOX(j))“2+(y-toy(i))“2)‘e.E for i=1:3,j=1:3]
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julia> gradf=Symbolics.gradient(fz(x,y),[x,y])
2-element Vector{Num}:
0.02023809523809524((5.46(-1 + x)) / (((-1 + x)*
999) + (5.46(-5 + x)) /7 (((-5 + x)*2 + (-1 + y)"2
3+ x))/ (((-3 + x)*2 + (-5 + y)"2)70.5449999999
5+ X)"2 + (-3 + y)"2)70.5449999999999999) + (16.
1 + y)~2)70.5449999999999999) + (5.46(-3 + x)) /

49999999999999) + (7.28(-3 + x)) /7 (((-3 + x)™*2 +
) + (7.28(-5 + x)) / (((-5 + x)"2 + (-5 + y)*2)"0
+ x)) / (((-1 + x)"2 + (-3 + y)*2)70.544999999999
0.02023809523809524((2.73(-3 + vy)) /7 (((-5 + x)*
999) + (7.28(-1 +vy)) / (((-3 + x)™2 + (-1 + y)"2
=3 +y))/ (((-1 + x)*2 + (-3 + y)"2)"0.544999999
=5 + X)"2 + (-5 + y)"2)70.5449999999999999) + (16
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julia> gs="g(x,y)="*string(Symbolics.toexpr(gradf)) k‘?C;uﬂ17~
"g(x,y)=begin\n #= /x/floa/ejolson/.julia/package
de.jl1:685 =#\n (SymbolicUtils.Code.create_array) (
(), val{(2,)}(), (*)(0.02023809523809524, (+)((+)((+
)(5.46, (+)(-1, x)), (7)((+)((")(" =~ 1537 bytes - "(
+)(-3, y), 2)), 0.5449999999999999))), (/)((*)(7.28,

)(-3, x), 2), (7)((+)(-5, y), 2)), 0.544999999999999"
y)), () () () ((+)(-5, x), 2), (M)((+)(-1, y), 2))
ndll

i julia> eval(Meta.parse(gs)) b Tul ...
(generic function with 1 method)

julia> g(x,y)
2-element Vector{Num}:
0.02023809523809524((5.46(-1 + x)) / (((-1 + x)"2 + (-5 + y)"2)"0
999) + (5.46(-5 + x)) / (((-5 + x)™2 + (-1 + y)"2)"0.544999999999¢
3+ x)) /7 (((-3 +x)°2 + (-5 + y)*2)"0.5449999999999999) + (2.73(- $CAHb<RQ5
5+ X)*2 + (-3 + y)*2)"0.5449999999999999) + (16.38(-1 + x)) / ((( -
1 + y)"2)"0.5449999999999999) + (5.46(-3 + x)) / (((-3 + x)*2 + (- V=D
49999999999999) + (7.28(-3 + x)) / (((-3 + x)*2 + (-1 + y)"~2)"0.54

) + (7.28(-5 + x)) / (((-5 + x)*2 + (-5 + y)*~2)"0.544999999999999¢
+x)) / (((-1 + x)"*2 + (-3 + y)~2)"0.5449999999999999))
0.02023809523809524((5.46(-5 + y)) / (((-1 + x)"2 + (-5 + y)"2)"0
999) + (2.73(-3 +y)) / (((-5 + x)™2 + (-3 + y)"2)"0.544999999999¢
1+y)) /7 (((-3 +x)*2 + (-1 + y)*2)"0.5449999999999999) + (19.11(
-1 + X)™2 + (-3 + y)~2)"0.5449999999999999) + (7.28(-5 + y)) / (((
5 + y)~2)"0.5449999999999999) + (16.38(-1 + y)) / (((-1 + x)"2 + (
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gradf=Symbolics.gradient(fz(x,y),[x,y])
gs="g(x,y)="*string(Symbolics.toexpr(gradf))

eval(Meta.parse(gs)) :\0 colocun W’
jacg=Symbolics.jacobian(g(x,y),[x,y]) ‘é_"—/~” ﬁf‘a*‘”fr"
Dgs="Dg(x,y)="*string(Symbolics.toexpr(jacg)) AR Anas g asn
eval(Meta.parse(Dgs)) CE >4 t>
julia> xn=[2.0,3.0]

2-element Vector{Float64}:
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julia> xn=xn-Dg(xn...)\g(xn...) yy've Mms ’9% oma\ 4.

2-element Vector{Float64}:
1.4711335100162801 e QpOX....
2.6821612659034932
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julia> xn=xn-Dg(xn...)\g(xn...)

2-element Vector{Float64}:
1.5639700775842522
2.781032476478142

julia> xn=xn-Dg(xn...)\g(xn...

2-element Vector{Float64}:
1.6171501928978793
2.7650714968565913

julia> xn=xn-Dg(xn...)\g(xn...
2-element Vector{Float64}:

1.6164879700559405
2.76590753501586

julia> xn=xn-Dg(xn...)\g(xn...

2-element Vector{Float64}:
1.616487857748521
2.765906920091334

julia> xn=xn-Dg(xn...)\g(xn...

2-element Vector{Float64}:
1.6164878577491917
.765906920090973
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julia> scatter!((xn[1],xn[2]))
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