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Construction of a simple normal form of the resolvent matrix is a principal 
point of stability investigation for difference initial-boundary value problems. In 
our prPvious work [l] we proved the theorem on existence of a quasi-Jordan normal 
form of the resolvent matrix in the case when all the eigenvalues of the characteristic 
matrix form a unique parabolic class. In this work we show by concrete example how 
the quasi-Jordan normal form is constructed in the presence of uniform parabolic 
blocks. Tht' basis of generalized analytic eigenvectors for the resolvent matrix ( of 
ordt>r 12) is constructed from the corresponding basis for the characteristic matrix 
( of order tJ ). In the general case an interesting relation for the primitive roots is to 
be proved. We do this at the end. 

WP consider a difference system with the characteristic matrix 

[ 

(\' -1 

G= o a 
0 0 
0 0 

Put t = e;4, - l. We have that 

A
2 =[H H]-

/3 0 0 0 

The eigenvalues of G + tA2 are solutions of the following equation 

<let r a ~ /1 (\' + ~: - µ ~ ~t l = 
0 0 2a + (3t - µ -1 

/3t O O 2a - µ 

=(a+ f3t - µ)(2a + (3t - µ)[-f3 2t 2 + (a - µ)(2a - µ)] = 0. 

The eigenvalues of D(ei4>) are.,\;= 1 - 4sin2 f µ;, i = l, 2, 3, 4, and 

3a ~
2 

3a a 4(3 2t 2 
1
t1 3 = - ± - + /3 2t2 = - ± - 1 + -. -

' ' 2 4 2 2 a 2 ' 

µ2 = a + (3t, µ4 = 2a + (3t. 

If a > 4(3 , then Jµ;/ < 2.5a, Re(µ;) > 0.5a for all t = ei4> - l, Jtl ::=; 2. This gives 

J.,\;J 2 
= (1 - 4sin

2 t Re(µ;)) 2 +(4sin2 1 Im(µ;))2 < 



; ., 

which implies 1-X;I < 11 - 10a sin2 ½I . When 10a < 2, ef> = 0 is the unique deter
mining point for the considered matrix D: 1-X;(</>)I < 1, for</> i- 0. 

Eigenvectors of the Characteristic Matrix 

The right calculating shows that in the vicinity of ef> = 0 the matrix D is trans
formed to the view 

b = E - 4 sin 2 p__ 0 
[ 

µ1 

2 0 
0 

/3
2 

2 0( 3) µ1 = a- -t + t , 
a 

/3
2 

2 0( 3) µ3 = 2a + -t + t , 
a 

The corresponding basic vectors are 

0 0 l µ2 0 0 
0 µ3 1 ' 
0 0 µ4 

Jl2 =a+ f3t, 

µ4 = 2a + f3t. 

ei = [ (fi/a')L O(t') l ' 
(/3/a)t + O(t2

) 

[ 

(f3/a
2
)t+O(t

2
) l 

e2 = (2/3/a3;~ 0(t2) ' 
(f3/a2 )t + 0(t2) 

[ 

(/32/a)t2+0(t3) l 
,, ~ fit - (fi' / a\,, + O(t') ' 

,, ~ [ (-NarO(t') l · 
We present here only the principal parts of the expansions of eigenvalues and eigen
vectors. On the whole all expansions here have integer powers of ef> only. They can 
be found by simple iterations from the corresponding relations defining µ; and ei. 

The structure of b and A; expansions show [2,3,4], that Dn( ei1>) generates bounded 
semigroups in the space L2 and in the uniform metric: 11Dn(ei1>)11 S c. Here c is a 
positive constant, independent of n. 

Eigenvalues and Eigenvectors of the Resolvent Matrix 

The resolvent matrix here is a matrix of order 12, depending linearly on spectral 
parameter z : 

M(z) ~ [-Ar A, 
-A21(Ao - zl) 

0 
I 

2 

-A;-
1 
A-1 l 

0 . 
0 

I 
1 

I 
l 
I 
I 
.! 

Here A-1 = G - A2, Ao = I - 2G + 3A2, A1 = G - 3A2 • The eigenvalues of the 
resolvent matrix are solutions of the determinant equation, which in the case of 
:: = I is det[G(1,; - 1)2 + A2(K - 1)3] = 

= (1,; - 1)8(,8(1,; - 1) + a)(/3(1,; - 1) + 2a)[2a2 - ,82(1,; - 1}2J = 0. 

Besides the principal eigenvalue Ii:= 1 (of multiplicity 8), we get 0
3 

= 1 -
1

, 
04 = 1 - 2,, 1 = a/ /3; 81,2 = 1 ± ../2, . T·his implies relations 01 + 0

2 
= 2, 

01 - 02 = 2../2,. Using formulas for eigenvectors of the characteristic matrix, we 
obtain formulas for [E1, E2 , E3 , E4, £1 , [ 2 , £3 , £4J vectors of the primitive basis [l J , 
corresponding to the principal eigenvalues Ii: = 1 of the resolvent matrix. We denote 

F1 = £1- /32 E3+f!_E4,F2 = E2- ~E1-
2
~E3+ ~E4,F3 = [3+,8E4;F4 = [4+f!_E1. 

a a a a a a 

The basic vectors corresponding to the principal eigenvalues are 

[~,&,~,~'~'~'A,~J= 

1 0 0 0 2 0 0 0 
0 -1 0 0 0 -2 0 0 
0 0 1 0 0 0 2 0 
0 0 0 -1 0 0 0 -2 

0 0 0 1 0 0 0 
0 -1 0 0 0 -1 0 0 
0 0 1 0 0 0 1 0 
0 0 0 -1 0 0 0 -1 
1 0 0 0 0 0 0 0 
0 -1 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 
0 0 0 -1 0 0 0 0 

The eigenvectors corresponding to 82, 03,4 are 

<I>2=E3-2,F3+4, o,o,1,o,o,o,o,o,o,o,o,o, 2[ J* 

<I>3,4 = 03,4E1 - E4 + (03,4 - l)(03,4F1 - F4) + 21
2(03,4, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, OJ*. 

Sign * transforms row-vector into column-vector. 

The basic vectors are expanded in basic vectors E;, [j, From these expansions 
we can find easily basis of vectors [ *, *, *, *, 0, 0, 0, 0, 0, 0, 0, OJ. Such vectors are in 
ME;, M[i· The following relations 

<l>3 + <I>
4 

= _l_(E1 _ E4 ) + F1 + [l, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0]*, 4,2 2,2 
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<l>3 - <l>4 1 • 
272 (

03 
_ 0

4
) = 272 (E1 + F1 ) + [l, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, OJ 

are true. As a result we obtain the following expansions for the basic vectors: 

* (33 (33 132 
[l,0,0,0,0,0,0,0,0,0,0,0] = ~(<l>3 - <l\4) + (-

2 3 - ~)E1 
4v2a3 a 2a 

/33 /33 132 132 
+-E3 - -E4 - -£1 + -£4 

2a4 2a3 2a2 2a2 ' 

* 132 132 132 (3 
[O, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, O] = -

2 
<l>2 -

4
~ E3 + -

2 
E4 + -

2 
E:i, 

4a a a a 

. * /33 132 
[o,o,o, 1,0,o,o,o,o,o,o,oJ = -~(<1>3 - <l>4) + - 2(<1>3 + <1>4) 

· 4v2a3 4a 

(33 (3 (33 (3 132 (33 ' 132 /J2 
--Ei + (- - -)E3 -(-+ - - -)E4-(l - -)£1 - -£4. 

2a3 a 2 2a4 a 2a2 2a3 2a2 2a2 

Therefore the resoivent matrix takes the following form in the primitive basis 
(we mark elements of order O(z - 1) by 1/; and omit elements of order o(z - 1)): 

1H(e;,i,) = 0 G1 +i/JA 1/;C = 
[ 

n L1 L2 · i 
~ 0 0 0 

0 W2 0 0 

0 0 W3 0 

0 0 0 W4 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 1/;D G2 +i/JB 

0 0 

0 0 

0 ijJ 

0 0 

0 ijJ 

0 ijJ 

0 1/; 0 1/; 
.......... 

Kt 1/J 1 1/J 

0 X:1 0 1 

0 1/J K2 1/J 

0 0 0 X:2 

0 ijJ O ijJ 

0 1/; 0 1/; 

0 0 0 ijJ 

0 1/; 0 1/; 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ijJ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ijJ 

if; 

ijJ 

0 

1/; 

0 

K,3 ijJ 1 1/; 

0 K,3 + ijJ O 1 + 1/; 

0 if; X:4 0 

0 0 0 X:4 + if; 

(1) 

., 
I 

J 

with a:32 =-I+ /i2/(2a
2
), d42 = -ti2/('2n 2

) and so ou. Nott'. that blocks A
2

1. B21 
,lr<' nil pot <'lits. 

Separation of the Matrix Jordan Boxes 

\Vt> n·move the block D in (I) by pPrforming a uumber of similarity transforma
tions. First we n,duct' the blocks (,'i + 1/•A .• (;2 + 1/.•B to the block-triaugular form. 
Th('se blocks havP the> follovi11g structuH' 

'.' /•l-[li·1/+11'A11+v•
312 R) 1 /+1J,A12 +11•.·3/

2Rj 2 ] 
l 'I + I / - . • 'l/2 I ' "l/2 :>I • 

1,•A21 + v,· R21 li·2/ + 1f'A22 + 1/•· 1,
22 

C j,B = [ ":ii_+ ifoB11 + 1/•·112Rf1 I+ ij,B12 + if,312 Rfz ] 
'2 + I ·1'•B + 1/,3/2[:>2 Ii- I+ ,l,B + ,/,3/2R2 . 

• 21 I I 21 4 '1 22 > 22 

IIPn' ,111 = Au+ A2 1 + A22 = /V = [ ~; ~ ] , N 2 = 0, B 11 = [ ~ : ] , 

B12 = B11, B21 = N, Hn = [ ~ ~l], B11N = B12 N = B
22

N = 0. 

Calculation shows tba.t 

[ -~ ~] (G1 + 1;,A) [ -~\' ~] 

tctkes block-triangular form, if X satisfies the following matrix equation 

[(,_1 - l-.'.2)1 - i/,N - 1j,:
3/2R1zlX = -1/•N - f 312R1

1 
- X(i/-N + lj• 312 R:

1
J+ 

+X(J + if•N + 1/1
312 R~z)X. 

WP solw this equation by the simple iteratiou mdbod, starting from X = 0 : 

((1,:1 - K2)/ - if•N - if,3/
2 
R12Jxv+l = -ij,N - if• 312 R11 - X''( 1/.•N + ,;,:ljl R:1 )+ 

+.\"'(J + ij,N + ij,:i;2R)2)X,.._ 

Calcula.tio11 giv<'S 

11,N .. 1,:l/2 
X1 = __ r-__ - _v __ R1

1 
+ O(ij,:3/ 2 ), X

2 
= X

1 
+ O(ij,'3/1). 

"1 - "2 K1 - l{z 

Similarity transformatiou 

I 0 0 0 0 0 
0 1 0 0 0 0 
0 0 I 0 0 0 
0 0 .\' I 0 0 
0 0 0 0 I 0 
0 0 0 0 V I 
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with 
11,N ,/,3/2Rl 

• ,, > '21 ( 3/2) x = --- - --~ + 0 ij, , 
I.J - K2 KI - "2 

1,,N 11,:i/2 R2 
y = --"-- _ 1 21 + 0(ij}/2) 

K3 - K4 fi:J - K4 
reduces thf' diagonal blocks G1 + 1hA, G2 + '!j•B to the views 

[
K1l+1b(K1-K2)- 1N+0(1b) f+1/•A12+~(1/J312 ) ], 

0 "2l-1/!(1{1-K2) 1N+0(1j 1 ) 

[ 
K3l + ih(K3 - K4)- 1 N + 0(1/1) I+ 1/•B12 + ~(ij,3/2) ] 

0 1{4/-1/J(/{3-K4) 1N+0(1/1 ) 

respectively. The principal parts of the rest blocks remain unchangPd. · By analogy 
we can rf'movf' the block 1/J D. First Wf' transform it to the block-triangular form. 
Similarity transformation 

with 

100000 
0/0000 
00/000 
000100 
0000/0 
00Z00I 

1/J 1/!2 
Z = ---D2 1 + 

2 
N + 0(1/;) 

!{I - K4 ( /{J - IC4) ( IC3 - 1C4) 

reduces the block D to the view 

[ 
-Z + 1/;Du 1/;D12 + 0(1/!312

)] 

0 Z+ihDn . 

(:3) 

The principal parts of the rest blocks remain unchanged. But the main diagonal 
blocks are not block-triangular now: they take the form 

[
1C1l+ih(K1-K2)-1N+0(1/;) l+1/;N+0(1/J312) ] 

0( 1/;3/2) K2l - ·1/;( Ki - K2)-1 N + 0( 1/J) ' 

[ 
K3/ + 1/;( K3 - K4)- 1 N + 0( 1/;) I+ 1/; B12 + 0( 1/J312 ) ] 

0( 1/;2) K4/ - 1/;( K3 - K4t1 N + 0( 1/J) . 
The next step is similarity transformation 

I 0 0 0 0 0 
0 I 0 0 0 0 
0 0 I o o o I (4) 0 0 0 I O 0 
0 0 U 0 I 0 
0 0 0 V O I 

6 

~ 
r 

j 

l 
~ 

L 

with 

U = _ ihD21 _ 1/J
2
ND21 + 

(K1 - K4)(1{1 - K3) (K1 - K4)(K1 - K3)2(K3 - K4) 

+ ih
2
N + O(µ), V = ihD21 

(K1 - K4)2(K1 - K3)(K3 - K4) (K1 - K4)(K2 - K4) 

ih2ND21 - 1/;2N +O(;;i). 
(K1 - K4)(K2 - 1{4)2(K3 - K4) (K1 '- K4) 2(K2 - K4)(K3 - K4) 

Remark that U, V are matrices of 0( 1), but their principal terms are equal, so 
U - V = 0( y'?j). We used here simple relations N D21 = N, D21N = 0, 
K1 - K3 = -(i-.2 - K4). As a result the blocks D, G1 + 1/;A take the form 

[ 
0 y'?jR] ["'il+i/;(K1-K2)-1N+0(i/;) l+i/;cN+0(ij;3f2) ] 

0( 'f/J3l
2) 0 , 0( 1/;312) K2l -1/;( K1 - K2)-1 N + 0( 1P) 

with c = l -1/;/[(K1 - K4)(K2 - K4)]. The principal parts of the rest blocks remain 
unchanged. 

At last we do similarity trasformation 

with 

I O 0 
0 I 0 
0 0 I 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
I O 0 

W I 0 
0 0 I 

ij;I/2 R 'f/J3/2 N R 
W1 = ---- - -----

"'2 - K3 (K2 - K3)2(K3 - K4)' 

W = W1 + 1/;W1N + 1/;2NW1N + 0(i/;1/2). 
(K2 - K3)(K1 - K2) (K1 - K2)(K2 - K3)2(K3 - K4) 

After this the block D is 0( 1/;3;2) 0( ij;3/2) • 

(5) 

[ 
0(1/;3/2) 0 ] 

Thus we removed terms of order 1/; in the block D and in lower, left angles of 
the main diagonal blocks we have now matrices of order 0( ij;312). In the same way 
we can remove step by step the terms of orders 0( ij;312 ), 0( 1/;2) and so on, in order 
to reduce at the end the resolvent matrix to the block- triangular form: 

[ 
n ih'R.12 1/;'R.13 l 
Q gl 1/;'R.23 , 
0 0 g2 

(6) 

where n and the pricipal terms of 'R.23 are the same as in original form (1) and 

g = [ Ki/+1/;(K1-K2)-1N+0(i/;) l+i/;N+0(ij;312) ] 
1 

, 0 K2l-1/;(K1-K2)-1N+0(i/;) ' 
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92= [ K3[+1/;(K3-K4)-
1
N+0(1/;) I+1/JB12+O1(1j;312) ] . 

0 K4[ -1/;(K3 - K4)- N + 0(1/;) 

We explain shortly, how the terms of order 0( 1/;k), k 2'. 3/2 are removed. Let the 
resolvent matrix has been transformed to the view with main diagonal blocks 

gk _ [ K1I + 1/;(K1 - K2)-1 N + 0(1/;) I+ 1/;N + 0(1/;:3/ 2) ] 
1

- 1/;kA~l K2I-1/;(K1-K2)-1N+0(if;)' 

gk= [ K3J+ip(K3-K4)-1N+0(ip) I+ipB12+0(ip312) ] 
2 

lpk Bf1 K4[ - 1p( K3 - K4)- 1 N + 0( 1/,,) 

and let the block ipk Dk ( Dk is not power of D here) stays on the place of 1/; D. We 
perform one after another similarity transformations (1)-(5) with 

X = ipkA~l + ipk+l(NA~1 + A~1N) - 2ipk+
2
NA~1N + 0(1//) = 0(1;}-(1/2)), 

(K1 - K2) (K1 - K2)3 (K1 - K2) 5 

y = - ipkB;l + ipk+l(NBt1 + Bt1N) - 2ipk+
2
NBt1N + 0(1pk) = 0(1;/-(1/2)), 

(K3 - K4). (K:3 - K4)3 (K3 - K4) 5 

'!pk Dk .1.k+l N D.k .1.k+1 D.k N 
Z = 21 + '// 21 + '// 21 

(K1 - K4) (K1 - K4)2(K3 - K4) (K1 __:_ K4)2(K1 - K2) 

2ipk+2 N D;l N + 0( ipk) = 0( 1/;k-(1/2)), 
( Kt - K4)3( Kt - K2)( K3 - K4) 

U = + Z + ipNZ _ ipZN 
(Kt - K3) (Kt - K3)2(K3 - K4) (K1 - K3)2(K1 - K2) 

2ip2NZN + O(ipk-1/2) = O(1;/-l), 
{K1 - K3)3(K1 - K2)(K3 - K4) 

V _ _ Z ipNZ _ ipZN 
- (K2 - K4) + (K2 - K4)2(K3 - K4) (K2 - K4)2(K1 - K2) 

+ 2ip
2
NZN + O(ipk-1/2) = 0(ipk-1), 

( K2 - K4)3( K1 - K2)( K3 - K4) 

W = U - V _ ipN(U - V) _ ip(U - V)N 
(K2 - K3) (K2 - K3)2(K3 - K4) (K2 - K3)2(K1 - K2) 

2ip
2
N(U - V)N + 0(ipk-1) = O(ipk-(3/2)). 

(K2 - K3)3(K1 - K2)(K3 - K4) 

Calculation gives that main diagonal blocks are transformed into 

r Kil+ip(K1-K2)-1N+0(ip) I+ipN+0(1j;312) ] 
L 0( ij;k+(l/2)) K2I - ip( K1 - K2)-1 N + 0( 1P) ' 

8 

[ 

1,1/ + ij,(1,3 - 1,4 )-
1 N + O(ij,) I+ i/•B12 + O(iJ,:3f2) ] 

O(ij,k+(I/2)) n.i/ - ij,(1,3 - K4)- 1 N + O(ti') 

and a matrix of order O(ij,•·+(1/l)) stays 011 tlw place of ij;D. The principal terms 
of tllC' rest blocks of the rt-'solv<'nt matrix remain the same as in original form ( 1 ). 
Thus we proved, that the n•solvPnt matrix rPduces to th!:' block-triangular form by 
nonsingular ana.lytic similarity transformation. \Ve mean here rows in fractional 
powers of 1/' : ij, = 0 is branch point. 

Remark. \Ve can't in general hop<' to find holomorphic similarity transforma
tion t'V!'ll for sep<Lration blocks, corresponding to tlw cycles of the eigenvalues: "'The 
sum of tlw eigenprojections iu each c_v.-lP is single valued at ii• = 0 but nt-'ed not be 
holomorphic (it may have a pol<')"(!i). 

The terms (uot equel to I) in blocks lying upper the main diagonal blocks can 
bP n·mon~d P<Lsily by using upper triangular matrix similarity transformation. First 
we n·mov1' the blocks i/'R12, 1f,R1:i in tlw first row of (6) by performing similarity 

I Q12 Qi:i o 
ll / 0 with Q 12 = -

0 

0 
(1 - W2)-l 

() 

0 
0 0 

() X 

t[ra11sform<Ltio11 l [ ( I _ wt)_ 1 

0 0 / O 
0 

(1 - W3)-l 
0 

0 l 
(I -w:i)- 1 

[ 

l 0 
O I 

xif,R12 x o O 

0 () 

-(J - WJ )-I 

0 
l 
0 

-(] _o Wz)-1 l + O(1;,:i/2). 
' 0 

I 

the matrix Qt:l is obtained from Q12 by substituting R 13 in place of R 12 . In the samt-' 
manuer we remove all perturbations in (G). We must 1hove from above to below in 
rows and from the left to the right in each row. At the end we constrnct the basis 
of analytic generalized eigenvectorn in which tlw resolvent matrix takes the simple 
matrix .Jordan form: 

[ 
!1 o o l 
0 J, 0 . 
0 0 J2 

Her<' n = diag(wi,w2 ,w:3,w4 ) is the same as in original form(!). Tlw blocks .J1 • ./2 
arc matrix .Jordan boxes: 

J = [ ,;,if+ 4,(,.,1 - ,;,z)-1 N + 0(1/1
) I ] 

1 
0 · ,;,2J-ip(,;,1-K2)-1N+O(i/•) ' 

I = [,;,:if+ 7/,(,..,:i - ,;,,i)- 1 N + O(if,) I ] 
'

2 
0 1-.:.1/-1/•(n:i-n,i)- 1N+O(U•) · 

h1 /!;t-'ll<'ral case we use rPsult, proved in lemma. lwlow. Above tlw sp<'cia.l simple 
case of I.:+ / = 1 was used. 
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Lemma. Tlw following rPlation 

k I: k 

L L ... L hi,+Ji+---+i, = 0, h = e,rp{-2iri/(k + l)}, 
J1=UJ2=J1 Jl=Jl-1 

holds. 

The proof is shown by induction in / with constant m = k + l. 
Remark that hk+1 = 1. For l = I our relation is trllf~: 

k . I - hk+J k 1 I: I L h11 = ---- = 0, h + = h + = 1. 
0 I - h 11= 

Let our relation is true for / ~ n. We show, that it's true then for / = n + 1 

k k k 

I: L··· I: ft11 +J2+ ... +Jn+1 = O, h = exp{-2iri/m}, k = m - n - 1. 
11=D]2=J1 Jn+ I =Jn 

After producing tlw first summation we have 

k k k 

I: L··· I: 
J1 =O J2=J1 Jn=Jn-1 

h.J1+J2+ ... +jn h.Jn - h.k+l 

1 - h. 

The last multiplier is zero, when Jn = k + I. So WP. can rP.place in original sum 

k k k k k k+1 k 

I: L··· I: by I: L··· I: I: 
JI =0 J2=J1 Jn+I =Jn Ji =O .12=11 in=in-1 Jn+I =Jn 

And we have tlw same after every next summation: WP. get function equal to O in 

Js = k+ I. So all upper limits, except the last, can be replace by k+l. Now consider 
the result of the first summation: 

The second part 

k+1 k+1 k+1 

I: L··· I: 
)I =0 J2=J1 in=Jn-l 

hj1+i2+---+Jn hin - h.k+1 

1 - h. 

-h.k+1 k+1 k+1 k+1 __ I: I: ... I: 1i.11+12+---+in = 0 
! - h. JI =O J2=J1 )n=)n-1 

by i11duction assumption. Now we must prove, that the first part 

! k+I k+I k+I _ _ _ _ -- L L ... L 7i11+12+ ... +Jn-1+2Jn 

} - h J1=0 J2=J1 )n=Jn-1 

is cqud to 0. After producing the first summation we get 

j k+l k+1 k+l _ . . ft2Jn-1 _ ft2(k+2} 
__ " " " fill +12+ ... +Jn-l ______ _ 
I - h. L, L, . . . . L, 1 - h2 

JI =O J2=J1 Jn-1 =Jn-2 

10 

By analogy with ahow WP gd., that all upper limits Pxcept tlw last. in original sum 

can lw r<'plac<> by J.- + 2 and the sPC01HI part is <>qtwl to 0 hy induction assumption 

again. Tlw first part here is 

! k+2 k+2 

(l-h)(i-/,2)L L 
.11 :::::0 fl=.ii 

k+2 I: 1,j1+J2+---+J,,-2+:i_;,,_,_ 

111-l =.in-2 

At. tlw <'lid of 11-th step we have 

k+11 fi(n+l).i, 

L ( ! - h )( ! - J,.2) ... ( ! - J,.n) 
.JI =0 

(! _ l,(k+n+ll(n+l)) 
. -0 

( I - h)( I - h2 ) •.• ( I - 1,n+1) - • 

lwrnusc of 11 + I = l by assumption and .f/+I = I by definition of h. 
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l:epJlIOKosa C.H.· . ES-97-168 
IToCTpcie1me KBaJH)KOp}la11osoii uopManbuciii cpopMbI pe30JibBCHTi1oi1 · · 
MaTpH~bi s:cnyYae napa6011w-1ecirnx ~scos O}lHopo}ll1oii CTPYKTYPbI 

. B Hawe ii npe}lwecTBy10meii pa6ofo [I] . }l0Ka3aHa. Teope},-!a cyrn.ecTBOBamrn 
KBa311:iKop}la11osoii uopManbHOH cpopMbI pe3011~seim1oii MaTpHUbI B~_cnyqae, Kor.na 
co6cTBetmbie 3Ha'-leHIUI. xapaKTepHCTH'leCKOH MaTpimbi o6pa3y-IDT emmfa13eHHblH 
napa6oJIH'-leCKHH 6JIOK. B npeMaraeMOH pa6oTe Ha KOHKpeTIIOM npnMepe n0Ka:fa1-10, 
KaK CTpO_HTC51. KBa3H:>Kopµai1osa HOpMaJibHa51 . cpopMa npH HaJIH'-IHH HeCKOJlbKHX 
napa6o.im''-leCKHX KJiaCCOB o~i-wpo.n11oit CTPYKT)'[>bL B pacci,1aTpHBa_eMOM CJI~ae 
KBa3H)K0p}lilllbBa. HbpMrulblla51 . cpopMa pe30JlbBeimioii- MaTpHUbl: HMeeT 6JIO'-IHO
}l"!aroHaJibHYIO c-rpj'KTypy; Ka)KJlbIH n·apa6011i1qec~uii 6110K HMeei- Ha }lHaromiJm 
MaTpH'-IllblH )((Op!l<illOB 51lUHK .. :B 3aKJ110'-le11irn Jl0Ka3bIBaeTC» COOTl!Ollletme }lJl51 nep
B006pa3HhlX Kotmeii, KOTOpoe HCHOJlb3yeTC51 npH 'nocTpo'e1mH HOpMaJibHOH cpop~ibl .. 

. .,. Pa6oia BbinOJll!e!la B Jla6oparnp1m Bbl'-IIICJIHTeJlbiWii' Te;;IHKH i;aBTOMa'fH33.Ul1H .. 
Ol15Il1. -· - . - . . . - . . - -

-~ _npenpHHT 06'l,e)l111ie11~oro· 1111crn-ryra imepnwC 11ccJ1e/loBaH11it. lly6na, 1997 
• - '. # • < - > 

Serdy~kova SJ. 
-C6nstructi6~ 'of Quasi-Jordan Normal Form of Res~lve11t Matrix 
in the> <;:ase 'of Uniform P.irabolic Blocks : _- ~ -__ · -_- . · : 

\. . 
ES-97-168 

·in our pre~lous work [l] we proved the theorem on existence ofa· quasi-Jordan 
normal. form ·of. the :resolvent matrix .in the. case wh_en_ aH _·the -eigenvalues 
of the characteristic ~atrix form 'a unique parabolic class. In the proposed work we· 
show by concrete example how the 'quasi-Jordan normal forin -is constructed 
in the presence of uniform parabolic- blocks. In this case. the quasi 0Jordan normal -
form of the resolvent riiatrixhas block-diagonal stru~tui:e. Each parabolic block ,has 
a matrix Jordan box '6n the diagonaL_An .interesting-relation. for !he primitive roots
is to be prov~d in the processof constructioniWe d9 this in conclusion. · .• . -

• ', • . ' ' •• . ·_,,! \ ., • ' ~ • - ' • - ' 

- The. investigation has been perf~rmed;:at the Laboratory of :co~puting 
_ Techniques· and Automation, JINR. 
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