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y[x,a,XU,yU]::a.cosh —a+y, y'[x,a,XU]::sinh i
arcsinh (x):=asinh (x) For maple outputs
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m_ ge‘Lc[Om' x, a, XUL].ng[Om, X, a, Xy, YUL]

PE[a, Xurr Yurr Xur+ yUr]::eval Z m ge-y(x, 2 Xyp s yUL]

m_ ge-Lc[X, L, a, XUR]’ycg[X' L, a, Xyg, yUR]

L:=6m S:=12m HL::7m H_ :=5m m::O.lkg

Lagrange's multipliers method function

S_[Lc [0 m, X, @, XUL]+LC [X' L,a, XUR]] Lagrange's "G" function

HL_Y(Om' ar Xyp o yUL]

M= L.
m y(L,a,XUR,yUR]—HR L[U.,A-]=F—[Z[A"G']]
y(X'a’XUL' yUL]_y[X'a’XUR’ yUR] ' ’ T
LM(U#):: [a Xyp Yur Xor Yor A1 A2 Az )‘4]=:U#T
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eval 3.P]i’[a, Xyr 0 Yorr XUR,yUIJ—[Az Ay Ag )‘4] - LM

Target function: the transposed gradient

r#:=[1..9] ¢ (u#):= [a#::un#.u# G#:=0 LMa#::eval(LM(a#)]]

UnitsOf [h# 4 r#]
h#

r# r#

G# .y i= (LM (a# +col (h#, r#))— LMa#).

Numerical solver

T guess value
uo#:=[2m2m2m2m2m1111]

—’] -5 derivatives forward step

un# :=diag|UnitsOf (uo#) h#:=10 - un#



[a Xup Yur ¥vr Yur 21 22 A3 Ay ]:: un#.al nlegsolve

1<

uo# 0
UnitsOf (uo#) !

a=1.8041m Xy =3.834m Vg, =1.1423 m
Xy, =2.5377m Vyr =0.5241m
PE [a, Xy v Yyrr Xprv yUr]=40.6931 Ji Sanitiy check: normi(LM)=1.784-10—8
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x_:=|(0 .o X X =|X,X . L
r:=|(0m) 355 R ¥+ 300 I
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Xr }/[XL’ ar Xypr th]
augment | —,
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XR y[xﬁ' a, wz'y%R]
augment | —,
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Plot = 5
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augment | —,
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Xr }/[XL’ ar Xyrr be]
augment | —, o i
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Plot
2o 5614207 N Xy =4.4116127 m Vg =2.163828 m
T — Found in Mathcad
N m Xy =2.1353467 m Vyg i=1.4877577 m
PE [a, b S S yUr]=41.275 Ji Sanitiy check: |normi(LM)=2|
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augment | —,
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augment | —,
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Plot :=/
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augment | —,
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XL y[XL’a’XUR’yUR) 2 .
augment | —,
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Plot



