> # Set the parameters and functions

Cc:='c"
d:='d"
u:="u"

A4 := (9144 c —39780) u® + (86412 c® — 3048 d3-318240d) u” + (310452 ¢ — 7620 d° — 378 d*
— 1166040 d?) u® + (6604 ¢’ + 26514 ¢® + 669699 c* — 19586 d° — 2438730 d°) u® + (9322 c®
+ 914250 ¢® — 508 d°- 33226 d’ — 53151 d° — 3050100 d*) u* + (4318 ¢ + 901644 c°
— 13049 d® — 149022 d’ — 2080980 d°) u® + (2286 ¢® + 604962 ¢’ — 120033 d® — 408240 d°) u?
+ (144477 ¢® + 332910 ¢’ — 48006 d°) u + 159120 ¢® — 36576 d°:

print(Output);

# find Sturm'’s sequence

for jfrom 0 by 1t0119 do

_ 404 " J '(4108 _404)_

100 120 \ 1000 100

q = 404 " j+1 (4108 _ 404)_
100 120 1000 100

u:='u"

S := sturmseq (A4, u);

57
signnum : —sturm(S u, 0, 10 )
with(ArrayTools) :

Slength := Size(S, 2);
X := Array(1.. Slength);
Y := Array(1.. Slength);

for i from 1 to Slength do
# Find sgn [s, .(0)]
| 4
u:=0;
X[i] := signum(S[i]);

] 57
# Find sgn |s. ( ”
’ A4\ 10

S
10 -
Y[i] == signum(S[i]);
end do;
print(['a'[j],a'[j + 171, sgn(s['A'[4,j11(0)), sgn(s['A'[4, j]11(5.7)) ] =[evalf (c, 5), evalf (d, 5), X

Output

=[4.0400,40406,[ 1 1 1 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]
=[4.0406,40411,[1 11 -1 11 -1 -1 -1][1 -1 -11111-1-1]]
=[4.0411,40417,[1 11 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]
=[4.0417,40423,[1 11 -1 11 -1 -1 -1][1 -1 -11111-1-1]]

=[4.0423,40428,[1 11 -1 11 -1 -1 -1],[1-1-11111-1-1]]
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5,a6,sgn(sA (0) sgn(sA )]= [4.0428,40434,[1 11 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]

4,5 4,5

6,a7,sgn(sA (0) sgn(sA )] [4.0434,40440,[ 1 11 -1 11 -1 -1 -1],[1-1-11111-1-1]]
4,6 4,6

7a8,sgn(sA (0) sgn(sA )]= [4.0440,40445,[1 11 -1 11 -1 -1 -1],[1 -1 -11111 -1 -1]]
4,7 4,7

S,ag,sgn(sA48(0) sgn(sA48 )]: [4.0445,40451,[ 1 11 -1 11 -1 -1 -1],[1-1-11111-1-1]]

sgn(sA4957))]-[40451 40457,[111 -111-1-1-1],[1-1-11111-1-1]]
( =[4.0457,40462,[ 1 1 1 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]
[4.0462,40468,[ 1 1 1 -1 11 -1 -1 -1],[1 -1 -11111 -1 -1]]
=[4.0468,40474,[1 11 -1 11 -1 -1 -1],[1 -1 -1 1111 -1 -1]]
[4.0474,40479,[1 11 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]

[4.0479,40485,[ 1 1 1 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]

!
I°
ol
I°
} [4.0485,40491,[1 11 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]
]: [4.0491,4049,[1 11 -1 11 -1 -1 -1],[1-1-11111-1-1]]
]= [4.0496,40502,[ 1 11 -1 11 -1 -1 -1],[1 -1 -11111-1-1]]
]: [4.0502,40508,[ 1 1 1 -1 11 -1 -1 -1],[1-1-11111-1-1]]
] [4.0508,40513,[1 11 -1 11 -1 -1 -1],[1-1-11111-1-1]]
ol

=[4.0513,40519,[1 1 1 -1 11 -1 -1 -1],[1 -1 -1 1111 -1-1]]
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] [4.0519,40525,[1 11 -1 11 -1 -1 -1],[11 -1111 -1 -1 -1]]
=[4.0525,40530,[1 11 -1 11 -1 -1 -1],[11-1111-1-1-1]]
=[4.0530,4053,[ 1 1 1 -1 11 -1 -1 -1],[11 -1111 -1 -1 -1]]
=[4.0536,40542,[1 11 -1 11 -1 -1 -1],[11-1111-1-1-1]]
=[4.0542,40547,[1 11 -1 11 -1 -1 -1],[11 -1111 -1 -1 -1]]
=[4.0547,40553,[1 1 1 -1 11 -1 -1 -1],[1 1 -1111-1-1-1]]

=[4.0553,40559,[1 1 1 -1 11 -1 -1 -1],[11 -1111 -1 -1 -1]]

”;_.‘_.;_.‘_.;_.‘_.

[4.0559,4.0564,[ 1 1 1 -1 1 -1 -1 -1 -1],[11-1111-1-1-1]]

[4.0598,4.0604,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]

4
ayg aao,sgn(sA4 29(0)),sgn(sA4 29(57))] [4.0564,40570,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]
31,sgn(sA4 30(0)),sgn(sA4 30(57))] [4.0570,4.0576,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]
ag,,sgn(s, (0)),sgn(s, (5.7)\]=[4.0576,40581,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]
( 4,31 ) ( 4,31 )]
3 SON(S,  (0)),sgn(s, (5.7))]=[4.0581,40587,[1 11 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]
( 4,32 ) ( 4,32 )]
ay,59n(s, (0)),sgn(s, (57))]=[4.0587,40593,[1 11 -1 1 -1 -1 -1 -1],{11 -1111 -1 -1 -1]]
( 4,33 ) ( 4,33 )]
e SON(S,  (0)),sgn(s,  (5.7))]=[4.0593,405%8,[1 11 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]
( 4,34 ) ( 4,34 )]
(r™) = ™))
(rs™) (™))

[4.0604,40610,[ 1 11 -1 1 -1 -1 -1 -1],[11-1111-1-1-1]]



4,37

[a37,a38,sgn(sA4 37(0)),sgn(sA (5.7))]=[4.0610,4.0615,[ 111-11-1-1-1-1][11-1111-1-1-1]]

[4.0615,40621,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1111 -1 -1 -1]]

4,38

[a38, a4, sgn(sALL 38(O)) , sgn(sA (5.7)) ]

4,39

[asg,a4o,sgn(sA4 39(0)),sgn(sA (5.7))]=[4.0621,4.0627,[ 111-11-1-1-1-1][11-1111-1-1-1]]

[4.0627,40632,[ 1 11 -1 1 -1 -1 -1 -1],[11-1111 -1 -1 -1]]

4,40

[aAO, 3y, sgn(sALL 40(O)) , sgn(sA (5.7)) ]

4,41

[a4l,a42,sgn(sA4 41(0)),sgn(sA (5.7))]=[4.0632,4.0638,[ 111-11-1-1-1-1][11-1-111-1-1-1]]

[4.0638,40644,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0644,40649,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0649,4.0655,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0655,4.0661,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0661,40666, 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0666,4.0672,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0672,40678,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0678,4.0683,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0683,40689,[ 1 1 1 -1 1 -1 -1 -1 -1],[11-1-111-1-1 -1]]
[4.0689,4.0695,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0695,40700,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0700,4.0706,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0706,40712,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40712,40727,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40717,40723,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40723,40729,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40729,40734,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1 -1]]
[4.0734,40740,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0740,40746,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0746,40751,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40751,40757,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0757,40763,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40763,40768,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0768,40774,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40774,40780,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0780,40785,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40785,40791,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
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[40791,40797,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[40797,40802,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0802,40808,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0808,40814,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0814,40819,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0819,40825,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0825,40831,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0831,40836,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0836,40842,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1 -1]]
[4.0842,40848,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0848,40853,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0853,40859,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0859,4.0865[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0865,40870,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0870,4.0876,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0876,40882,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0882,40887,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[4.0887,40893,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0893,40899,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0899,4.0904,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0904,40910,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0910,4.0916,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0916,40921,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -111-1-1 -1]]
[40921,40927,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0927,40933,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[40933,40938,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0938,40944,[1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1-1]]
[4.0944,40950,[ 1 11 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
[4.0950,4.0955,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -111 -1 -1 -1]]
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[4.0967,40972,[ 1 11 -1 1 -1 -1 -1 -1],[11-1-111-1-1 -1]]
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=[4.0972,40978,[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.0978,40984,[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.0984,40989,[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.0989,40995,[1 11 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.099541004,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1001,41006,[ 1 1 1 -1 1 -1 -1 -1 -1],[1 1 -1 -1 11 -1 -1 -1]]
=[4.1006,41012,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[41012,41018,{ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]

=[4.1018,41023,[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]

=[4.1029,41035[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1035,41040,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1040,41046,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1046,41052,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1052,41057,[1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1057,41063,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1063,41069,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]
=[4.1069,41074,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]]

=[4.1074,41080,[ 1 1 1 -1 1 -1 -1 -1 -1],[11 -1 -1 11 -1 -1 -1]] (1)
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sgn(sA (O)),sgn(SA (5.7))]:[4.1023,4.1029,[ 111-11-1-1-1-1][11-1-111-1-1-1]]
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