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Given spectrum. Spetrum of found matrix.

precision 15; accuracy 9; iterations=10;
g:=0.96, sp:=[0.95999999999952 1, time 2970700,
1.96775244887701, 0=1,96775244887522,
2.38196601125011, 0=2.38196601125278, A H%f
3.2038204263768, 0=3.20382042653208, )
3.38196601125011, 0=3.38196601 088368, degs t /
3.7961795736232, 0=3,79617957432827, ¥ et ]
4.2038204263768, 0=4,20382042508211,
4.61803398874989, 0=4,61803399114552,
4.7961795736232, 17957192296,
5.61803398874989,
6.03224755112299, 0=6.03224755104145,

7.03224755112299) 0=7.03224755112361}S APR

precision 25; accuracy 15; ﬁ/]_f_" nitial nonperturbed basic vectors 4 'k-.,., 02858 00
iterations=10; time 2871540 ms; were used for matrix computation &C 4
5p:=[0=0.9600000000000000000000001, sp := {1a=0.9665730234841419237367531,

0=1.967T5244887701010299377, .. la=7.028411685655399396123375)8
0=1.38196601 1250105151794829,  Solution of the system without 3 last

76 conditions of orthogonality el0.e11,¢12
0=3.381966011250105151606389,  sp := {la=0.9859537736356722366983022,
0=3.7961 wnl@=T7.003158151728631308074687)5
0=4.2038204263 1333,  Solution of "complete system" with
(=4.618033988749894849323346,  original basic vectors as initial data
0=4.79617957362320019982305,  sp := (0=1.007636440404440543026414,

0=5.618033988749894848279893, ... la=6.97504704940886626821059)§
0=6.031147551112989896960969,  Solution of "complete system” with

Mﬂwui solution of the systom without 3 last
as initial data
sp 1= [0=0.94766TR600TI0691 307434605,
- I=T7.032617631576653396822012) 5

o= (x1=0.291997448106443,x2=0.1 TRIZR1 53992361 ,x 3= - 0. 186022645965438,

unl=0.998576 168828071, ul= - 0.9327R0961152177, vi= - 0.925015887TRRA2R2,
te2=4.02435602840292, 1e3=4.04972793692043, ted=4.0257821958051,

(eS=3.96951490712544, 1c6=3.98278970903635,  te7=3.99240483917565,

teS=4.0409547T60039,  1e9=3,98986439657223, tel0=3.9T342847117483,
te11=3.96352710349044, 1612=3.98016499793694, vdl=1.00223348440354,
va2=1.03585243795544, vil3=1.08540573999103, vd4=0.951314233223938,
vd5=1.06073038832408, vd6=0.973102630070526, vd7=0.934027445097146,
vdB=0.982353002212367, wuS= - 0.969487082474759, wub= - 1.0107453464146,

unT= - LO3966627048992, uud= - 1.03760836148713, uull=- |.06095785166668,

wul 1= - 1024995740099, su2=19.135666402999,  sud=19.2399123533987, sud=17.9678784812291)$

it T )Y ionae
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The first basic cigenvectors:
original

1 DLBS87400 7230092 2450660301
2 0.3007504775037728368279988
3 0300750477503 7728368279988
4 0.1858740172300922450660301
5 0.26286555605956680301 28345
6 0.4253254041760199660907702
T D.4253254041 TG0 1 YGHOMTTIE
8 0.2628655560595668030128345
9 0.1858740172300922450660301
10 0.30075047 750377283682 79988
11 0.3007504775037728368279988
12 018587401 ”

P

g,

found

0.18587401 72300922 450660301
0.2919971 75888 7297319377807
0.2814351286391620855644183
0.1632306733923 704256265325
D.2TIR164740930681 260794912
0.431197727143034631426097
0.4227T42791688264 461499519
015238307 25999505 2 24369614
0.204306242395034 7888092356
0.317689039778151 7046416418
0.3070268652390383153711553
0.186037T302501354912111263
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REMARK. P
Following to B.N.Zakhariev we say that the constructed perturbed
symmetric five-diagonal matrix C corresponds to the discrete Schrodinger
equation with the nonlocal potential

Vi-1g — 25+ Y1y Yig-1 — 295 + Yiga
- h2 % h?
z o

+£u'¢'r’+1,j . ‘S:—lqwi'—l.j + ’?:jﬁ’:‘_p-i-l - i ﬂiJ-l¢iJ—-l = kwi.p

where Uyj = Oi—1yv+iy  &ij = Yi-N+gs  Ths = Y(i-1)N+y- Diag-

onal elements of C' matrix are 4 + 6, and the elements of second 1y

and (N + 1)—th diagonals are —1 + u, and —1 + v, respectively. J
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In general, when spectrum is perturbed arbitrarily, nine-diagonal symmetric
matrix with lacunas can be reconstructed of given spectrum and prescribed
symmetry of basic eigenvectors. This matrix is symmetric not only with
rupmtlanthllﬂd]ngdil;mnl;hut with respect to the second diagonal as
well.

LH#H, M=2+k+1,

e WG - e IR e

W, 4, W, 0 0 0 0 0 o0

: : i : : : E : 0 0

el i Pl Wi A W 0 i g 0. 6
C/ M: ' i i W, Abr Wi 0 i 0 O
- - ; H : Wi A Wi, 0 3 0

0 W, Ay W,

: 0 W, A

LH*H, M=2+k,

(A, W, 0 e ] 0 0 0 0 0 |

W, &4 W O .. 0 0 0 o 0

§ i : £ : i : : 0 0

o~ i Wald, Wis 8- F o0 D 0
) - P :

U “K - | i : H Wi Ay Wi 0 : 0 0

/ : : : W Ay Wi, O : 0

: : § 53 e R

H : 3 0 “,r= ﬂg WI

0 W, A

o B 0 ... 0 vi wi 0 0
1 5 T :

e i 0 H} a 0 ¢ 0 wi o

The blocks A;, W; are three diagonal matrices symiuetric with respect to
the both large diagonals. Very simple calculation shows, that the number of
spectra pointsf)are equal the nuuber of differcut elements of the matrix.
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EXAMFLE 1 : first niganvn1u1 is disturbed.

(0.96,25,9,10,862)%

18 digits after the point coinside in given and found spectra after
10 iterations!

Time: B5790 ms plus GC time: 370 ms comt:

spi = | p = {

]
0.36, 1a=0.9599999999999999935939979,
1.967752448877010102993724, 1I:1.§:TT:;§2235501§ -

2.381966011250105151795413, la=2,381966 e,
3.203820426276790799402898, la= 4 _3aTeaa,
3.381366011250105151795413, la= 831839,

3.796179573623200200587102, |a'E+THE1T9573ﬁ232ﬂﬂE!' 34148,
4.2038204263767997994028498, la=4 987984 97111,
4,.818033988749894848204587, la= J4848 085841,
4.796179573623200200597102, la=4,79¢ D0_682779,
5.6180339B8749894848204587, la=5,618( 568464820 aio8,

ll=¥.ﬂ
la=

6.032247551122989897006278,

'!IIIELIIIEEIEIIEFI 2855,
T.032247551122989897008278)8 :

32089897008 72418

EXAMPLE II : first pigenvalue is disturbed.
Result s not so good as above, 13 digits after the point
coinside after 10 iterations, but iterations converge!

Time: TOBS50 ms plus GC time: 250 ms comt:
{0.97,25,9,10,62)8

spi := { p = |
0.97,

1.96T7TO244887 7010102993724,
2.3819688011250105151795413,
3.203820426376799799402808,
3.381966011250105151795413,

8p :
lnnn,51gnguuuuggugggu_1515315?,
la=1,96775244B8770101_3870931,

la= 1_70504529,
la= 04 " B31600378,
la=3.3819660 _ 884441331,

3.796179573623200200597102, la=3,7 1072437313,
4.203820426376799799%9402898, la= 3820426376800_105085042,
4.61803398BT749894848204587, la= _227994763,
4.796179573623200200597102, la=4 36823200_144687512,
5.618033988T749894848204587, la= 173400815,
6.032247551122980897008278, 1a=8. 1 343023721,
7.032247551122989897008278)8 las= 475511229 a1 Diﬁﬂ?iﬁﬁﬂ]l

EXAMPLE III 5 eigenvalues are disturbed.

Initial spectrum with lacuna, 2-8 eigenvalues are disturbed - pressed
to the right <g(j)=g{1)+1.005*(g(j)-g{1))>8

Timea: BS430 me plus GC time: 370 ms comt;

{0.9677524488770101029937244,25,9,10,82)%
g{7)-g(8) is equal 0.4 approximately.
After 10 iterations given spi and found sp spectra coinside with

Il digits after the point.
: apl = |

T?!E#lﬂﬂ??ﬂ1§ 0993888727,
27524 ﬂﬁﬁ!lﬂiﬂlm

Z2.38903707 Ei! _ 24502234,

0.9677524488770101029937244,
1.9_72752448877010102993724,
2.38_9037079061370827039422,

. €42987 27202151, 3.2_150007068264208747884944,
_30825944, 3.3_940370790619T0627039422,
: 9240883 0785390339, 3._8103217092489311810858119,
: 426376792 53433042, 4.2038204263767997994028948,
5443711349, 4.618033988749894848204587,
554856528, 4.79617957362320020059T7102,
B7489894_8919553097, 5.618033968749094848204587,
32247 89 594998732, 6.032247551122989897006276,
71.0322 896_1394093)8 7.032247551122989897006276)8




