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The	inductive	method	of	solving	the	problem	of	deflection	
of	the	symmetric	core	structures	of	complex	shape	in	
the	system	Maple	for	arbitrary	number	of	panels	

	
	

Приведен	алгоритм	вывода	точного	выражения	
для	прогиба	статически	определенной	плоской	
фермы.	В	решении	применен	метод	индукции	и	
специальные	операторы	системы	компьютерной	
математики	Maple.	Построены	графики	решения	
для	различных	высот	фермы.	Найдена	
асимптотика	решения	
	

The	algorithm	of	conclusion	exact	expressions	for	the	
deflection	of	statically	defined	flat	truss	is	proposed.	
Used	the	method	of	induction	and	special	operators	
in	the	computer	algebra	system	Maple.	Graphs	of	
solution	for	different	heights	of	truss	and	
asymptotics	are	obtained	
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The	geometry	of	the	truss	(Fig.	1)	is	specified	by	four	parameters:	n,	m,	a,	b.	Con-

sider	the	case	of	loading	the	truss	by	the	Central	power	at	m=3.	Determine	the	deflec-
tion	of	the	structure	depending	on	the	number	of	panels	n.	

The	problem	is	solved	symbolically	in	the	system	of	computer	mathematics	Ma-
ple	using	cut	nodes.	As	the	basics	program	is	used	[1],	tested	on	the	number	of	tasks	
for	plane	[2-11]	and	space	trusses	[12],	in	the	derivation	of	the	lines	of	influence	[13-
15].	A	review	of	some	analytical	solutions	obtained	by	this	method	is	given	in	[16,17].	
We	give	the	fragment	program	that	specifies	the	matrix	of	the	system	of	equilibrium	
equations	
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Fig.	1.	n=2	

	
>	for	i	to	m0	do	
>	Lxy[1]:=x[N[i][2]]-x[N[i][1]]:	
>	Lxy[2]:=y[N[i][2]]-y[N[i][1]]:	
>	L[i]:=sqrt(Lxy[1]^2+Lxy[2]^2));	
>	for	j	to	2	do	
>	jj:=2*N[i][2]-2+j:	
>	if	jj<=m0	then	G[jj,i]:=-Lxy[j]/L[i]:fi;	
>	jj:=2*N[i][1]-2+j:	
>	if	jj<=m0	then	G[jj,i]:=	Lxy[j]/L[i]:fi;	
>	od;	
>	od:	
	
It	marked	Lxy–	the	projection	of	the	rods	on	the	axis,	L	–	length	of	the	rods,	G	–	

the	matrix	of	system	of	linear	equations,	m0=16m+8n-4	–	number	of	rods,	including	
support.	Conditional	operator	if	jj<=m0	restricts	the	output	indexes	outside	the	ma-
trix,	what	happens	when	one	of	the	ends	of	the	support	rods	have	hinge	mounted	on	a	
pedestal.	The	 solution	 for	efforts	 (vector	S1)	obtained	by	using	 the	 inverse	matrix:	
G1:=1/G:	S1:=G1.B1.	Point	in	the	system	Maple	is	defined	multiplication	of	matrix	by	
a	vector.	

The	deflection	determined	by	the	formula	of	Maxwell	–	Mohr	
20 3
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D = å 		 	 	 	 	 	 	(1)	

where	 EF	 is	 the	 stiffness	 of	 all	 rods,	 iS 	–	 the	 forces	 of	 the	 force	P=1,	 il 	–	 the	
lengths	of	the	rods.	Three	control	rod	is	assumed	to	be	elastic	and	in	amount	are	not	
included.	The	number	of	tasks	shows	that	his	view	does	not	change	

3 23 3 2 2 21( ) / (2 )8 6n nEF P A a B b l n na b n a hbD + += + + ,	

where	 2 2l a b= + .	The	coefficients	in	the	solution	conveniently	are	allocated	by	
the	operator	coeff.	The	invariance	formula	follows	from	the	regularity	of	the	structure.	
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The	resulting	sequence	of	coefficients	 3a 	etc.,	The	operator	rgf_findrecur	of	Maple	on	
this	sequence	gives	the	corresponding	homogeneous	recurrence	equation.	By	induc-
tion	 on	 the	 ten	 farms	 obtained	 the	 following	 values	 (3 33 114 2) / 3n nA += + ,	

2(2 1) / 3n n nB += 	.	In	figure	2	the	curves	of	the	solution,	exhibiting	a	minimum	value	at	
some	values	of	n.	We	introduce	the	dimensionless	deflection	 ' / ( )EF PLD = D 	.	Taking	
L=an,	we	have	the	following	limit:	

3 3 2lim '/ / (3 )
n

n b h L
®¥
D = .	

	

	
Fig.	2.	Deflection	L=10m,	h=1m	m=3	
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