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a 6—(95—951)2 —+ ae_(x_$2)2

. B =max(z1,22) +4 -V, & = min(xy, x2) — 4 NI

function [ z ] = mb1( a, x1, x2 )
min(x1,x2)-4;

max (x1,x2)+4;

alpha
beta

z = quad( @(x) exp(-2%(x-x1).72)./(exp(-(x-x1).72)+axexp(-(x-x2).72)) , alpha , beta);

end
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iV: €sin (%)

2,2
i=0 €

function [ z ] = mb2( epsilon, N )
z = 0;
for i=0:N
z = z + sin(1/(1+epsilon~2%i"2));
end
z = z*epsilon;

end
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DIGITS:=20;
20
yr=(3%x"4-30%x"2+17*x-1) / (x"2+2*x-6+51in(x));
4 2
Ix =-30x +17x-1
2x +sin(x) +x -6

[z:=diff(y,x);
12x°-60x+17 (2x+costx)+2) (3x*-30x" +17x-1)

P ; : 2 g
2x+sin{x)+x -6 L2 x +sin(x) +x -6)

xl:=numeric::solve(z=0,x=-4); yl:=float(subs(y,x=op(x1)))
{-4.0395203150317279608}

79.31908528021276272

" x2:=numeric::solve(z=0,x=-3); y2:=float (subs{y,x=op(x2)})
{-2.9928714184864753268}

25.151955420273130803

jx3-.=numeric::501ve{z=0,x=0.3}; ; y3:=float(subs(y,x=op(x3)))
{0.30595169160348888646}

-0.28423590526319826083
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 use(linalg)

Warning: 'htranspose' already has a value, not exported. [use]
Warning: 'transpose' already has a value, not exported. [use]
Warning: 'det' already has a value, not exported. [use]

Ar=matrix(3,3,[1,r,5,2,-3,7,1,2,41)
45 . T
(2 -3 7)
1 .2 4
| p:=charpoly(A,x)
X3-2K2?£-2T-5-25IYﬁ-r-75-%25

subs(expr(p),x=1)

-r-8s

[Al:=subs(A, r=-8*s)

1-8ss
2 -3 7
1 2 4

eigenvalues(Al)

{1 1_\,"15 'l\‘ll'l.?‘ils \"’-5\".':?_454_1}
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function [ z ] = mb3( s )
A=[1-8ss ;2-37;1241];
b=[1;2; 41];

x = A\b;

z = norm(x) ;

end
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(N)
function [ a ] = posroot(v)
% find first positive root of the polynomial with coefficient vector v
rs=roots(v);
for i=1:length(rs)
if imag(rs(i))==0 && rs(i)>0
a=rs(i);
break
end

end

Q)
function [ r ] = findr( t )
% find r such that (r cos(t), r sin(t)) is on x"4 + 2*x"2 + y"2 + x*xy - x = 5
v=[cos(t) "4, 0, 2*xcos(t) " 2+sin(t) "2+cos(t)*sin(t), -cos(t), -5];
r=posroot (v) ;

end



0)]
function [ A ] = curvearea( ts )
% area A as a function of ts = (t1,t2,t3)
ri=findr(ts(1));
r2=findr(ts(2));
r3=findr(ts(3));
A=norm(cross( [r3*cos(t3)-ril*cos(tl), r3*sin(t3)-rixsin(tl) ,0],
[r2%cos(t2)-ri*cos(tl), r2*sin(t2)-ri*sin(tl) ,0] ))/2;
end

YT TIVYD W OIS0 NIN NOVYN 1NIAYY NMIND IR NINNDD ()
[a,b]=fminsearch(@(x) -curvearea(x), [pi/6, 2*pi/3, 4xpi/3])

LY YAPN
1.0959  2.6780  5.0398
b= -3.9937
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™)
In the procedure below | is a list of points, of the form [ [x1,y1], [x2,y2], [x3,¥3], ... ]

ds:=proc{a,b,r,1)
local mindist, maxdist, totdist, n, 1, d;
begin
n:=nops{l);
d:=sqrt{ (op(op(1l,1),1)-a)"2 + {opl{op(l,1),2})-b}"2 );
mindist:=abs{d-r);
maxdist:=abs{d-r);
totdist:=abs(d-r);
for i from 2 to n do
d:=sqrt( (op(op(l,i),1)-a)"2 + (op{op(l,i),2)-b)"2 };
if abs(d-r)<mindist then mindist:=abs{d-r) end if;
if abs(d-r)=maxdist then maxdist:=abs(d-r) end if;
totdist:=totdist+abs{d-r);
end for;
return{ [ mindist, maxdist, totdist/n ]});
| end_proc;

proc ds(a, b, r, 1) ... end

:sample runs:
‘ds(®,8,1,[[0,08],[1,0]1,[1,111)

2
[U‘ Ly ]

[ds(e,8,1,[[2,0]1,[0,2],[1,sqrt(3)],[-1,sqrt(3)1])
[li If 1]
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In the procedure below listcirc is a list of circles of the form [[al,bl,r1],[a2,b2,r2],...]1
and listpt is a list of peoints of the form [[x1,y1],[x2,y2],...]
f:=proc( listcirc, listpt, D )
local ans,i,j,p,c,d;
begin
ans:=null(};
for i from 1 to nops{listpt) do
p:=op(listpt,i);
for j from 1 to nops(listcirc) do
c:=op(listcirc,j);
d:=sqrt{ (op(p,1)-op(c,1))"2 + (op(p,2)-op(c,2))"2 };
if abs(d-op{c,3))=<D then
ans:=ans,p;
break;
end if;
end for;
end_for;
return{[ans]);
end proc;

proc f{listcirc, listpt, D) ... end

Sample runs

f( [[o,0,1],[0,0,2],[0,0,3]1], [[4,0],[5,0],[6,01], 3/2 )
[[4, 011

[f( [[e,0,11,[0,0,2],(0,0,3]11, [[4,0],[5,0],[6,0]1], 20 )
[[4, OL. [5, 0], [6, O]]
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™)
U20:=proc(x)
local a,b,c,n;
begin
a:=1;
b:=2%x:
for n from 2 to 20 do
c:=simplify(2*x*b-a);
ar=H;
bisiE:
end for;
return{c);
end proc

proc UZ0(x) ... end

plot(U28(x),x=-1..1)
y &
204
18 L
16+
14t
121
101
o1
B
4t
[\ T T
-fj \fos\Aoe 4 _&2/,2:

44+

Ve S i, X ) A,._

X

YT DY TPNPND PTIND Q)

function [ ¢ ] = u20( x )
a=ones (size(x));
b=2%*x;
for i=2:20

c=2%*x.%*b-a;

a=b;

b=c;
end

end

mMYyN
x=-1:0.01:1;
plot(x,u20(x))
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[ p:=U20(x);
1048576 x_" - 4980736 x © + 10027008 x - 11141120 x'* + 7454720 x'* - 3075072 x ' + 768768 x"

109824 x" + 7920 x -220 x” + 1

x1:=numeric::fsolve(U20(x),x=-08.95); x2:=numeric::fsolve(U20(x),x=-8.9);
[x = -0.9555728058]

[x = -0.9009688679]

[int(p, x=op(op(x1,1),2)..0p(op(x2,1),2))
0.09523809524

[ float(2/21)

0.09523809524




