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Epyao Eyx6eprep P5-5789 

0 BenH'maax sl • onpeJleneHHblX peKypcuell: sl+ I=UI Sl+ vIs I-I 

B pa6oTe JlaeTCSI SIBHbili: Bllll aeni!'II!H S 1 , onpe)leneHHbiX peKypcl!eli: 
Sl+t=UtSI+VISI-1 (i·;:::2) , KaK tPYHKUI!li: OT apryMeHTOB Sl, 5 2 , 

U 2, V 2 , ••• U 1- 1, V 1- 1 • nony'IeHHaSI tPOpMyna npi!MeHSieTCSI K 'II!CnaM 
c!>n6ona'I'II! 11 onpeJlOOI!Ten51M TpexJlnaronanhl!biX MaTpllu. 

Coo6~eHKa 06~e~HHeHHOro HHCTHTyTa aAepHWX HCC~e~OBBHHA 

.. ~&Ia, 1971 

Bruno Buchberger" P5-5789 

On Values 51 Determined by Recursion S l+l = U1 S1+V1 5 1_ 1 

An explicit form of value S 1 , determined by recursion 
sl+l =UISI +VIS I-I (i·::::2) as a function of sl • 52 I u2 I 

V 2 , ... U 1 _ 1 , V 1 _ 1 arguments, is given. The obtained formula · 
is applied to Fibonacci numbers and to three-diagonal matrix 
determinants, 
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PaccuoTpHM BeJIHqH 

(!.1) s,.
1

-=uiSi + v,S. 
r~e u1 , Vi ( l ~ 2) H S, 

HarrpHMep, Be~eCTB8HH&e 

i ~ 3 • 0608Ha1lHU 8aBHC 

cne~yll~HM o6paaou: 

(!.2) s, =G£ (S,,S.t, 

Hama ~eJID - ~aTD 

MolltHO rrpe~CTaBHTD 6, 

(1.3) 

a; ( s.):: s. 
O.t (S, ,S~) = S .t 
Ui (S,, S:., u,_, 

= v._ui·a (1,uJ, 

liTO Jiel'KO rrpoBepHeTCH 

ITOCKOJID~ B rrpaBO~ 11ac 

G'i-1 H Gl-.:, HBJIHeT 

peKypcH" BH~a (1.1)~ ~ 

(cu.teopeKy 3.1). 



( i >.-Z J , 

r.zte u,, v;. ( L ~ 2) H s., s.~. - aneueHTI>I rrpoHaBon:oHoro Kon:oua K, 

HarrpHMep, BellleCTBeHHble 1lHCJia. EcTeCTBeHHo, Tor.zta H Stt:. K ,ztJIH 

i ~ 3 • 0603Ha1lHU 3aBHCHMOCT:D B611H1lHH S;. ( i ~ 3) OT S,,S,_ ,u,, ... ,u,..,, v.z, ... ,lf_, 

cne.ztYillllHM o6paaou: 

(I.2) s, =G£ ( s,, S.t, u,., ... ,u;.,, V£, ... , ~.,) (i'>3) . 

Hawa uen:o - .ztan HBHoe npe,ztcTaBneHHe aTHX iJ.>YHKUHi1 G'i • · 

MolltHO rrpe,ztCTaBHT:O Oi B BH,zte: 

a:; ( s.) == s1 , 
.. 

O.t. (S,,SJ.)=S,. 

( I.3) Ui (S,, S,, u._, ... , 11;.1 , Vz, ... , V;.,) "' 

= v .. u,.1 (1, u,, u., ... ,u,.,, v,, ... , v,·., )S. +6{_, ( 1,u .. ,u,, ... ,u,_,, v~ •... , w., )$, , 

liTO nerKO rrpoBepHeTCH IIO,ztCTaHOBKO~ (1.3) B (I.I), 
IIocKon:o~ B rrpaBo~ llaCTH paBeHCTBa (I .3) rrepBI>IW apryMeHTOM ilJYHKUHi1 

~-r H ~-.t HBJifleTCH 1, orpaHHllHMCfl ~ ,zta11:&Hei1wey paCCMOTpeHHeM 

peKypcH~ BH,zta (I.I), r.zte 5,=1. Ilepeo603Ha1lHM TOr,zta S~ qepea u, 

(cu.nope11y 3.I). 



• 2. BcnoMoraTenbHHe WYHKgHn 

fipe,11BapHT8HbHO BB8,118M <{lyHKUllll )3 ll r 1 KOTOpHe B Tpeneli rJiaBe 

6y,11yT ~lrpaTb BalitHYIO ponb. HarJIH,liHO ((JyHKUHIO p MOlKHO onncaTb 

CJI8;I{YJOmeii llpOU8,11ypoll. JlJifl HaxOlK,118HUfl 3HaqeHllfl j?J ( m 1 k , J , t ) 

(m, k, 1, t - ueJIHe qJ.1cna, r;ne 16m , 0 ::5k::-m , 1 -t,J~(';) 

1 6 t ~ h'1 ) aannmeM j -oe coqeTanue cpe:z:tl4 Bcex cotieTaH14£t k aJieYeH-

TOB ua n1 , npuqeM coqeraHHa ~onxHH dHr» ynopn~otieHH cnoco6oM, yxasaHHWM 

Hllllte ,1\Jlfl CJiyqaa Jn = S 1 k =2. ECJill npH aTOM Ha Hamell · pHCYHK8 Ha 

t -OM M8CT8 j -oro coqeTaHHH CTOllT 3HaK o 1 TO llOJiaraeM 

j!> (m. 1 k. 1 j 1 t )=2, B npOTHBHOM CJiyqae p (m 1 k 1 J 1 t )=1. 
. rrl•S 

ITpHMep: ~ ..-.... 

1-oe coqeranue 
2-oe II 

j-oe coqeranHe (j=1, ••• ,(f)) 

t•t t•2 .... t•S 

p( s, z , 1 ,2)=1, a p< 5 ,2,3,2)=2. 

Taxoe narnH:z:tHoe onncanne WYHKU14H ; , KOHetiHo, HMeer TOJibKO Bcno

MoraTeJibH~ll xapaKrep. Cellqac :z:ta:z:tHM cTporoe onpe;nenenue aToll WYHKUHH 

( m? 1, k ,j , t ;:::. 0): 

4 

l 

(2.I} ~(m, k ,j ,t )= 

ITpOCTOii HH;I{YKUHeli nc 

,ItJIH Bcexm,k ,J,t c 0~/(, 

:z:taer roqno O,ltHO anaqenl4e 

YKaaannoe B~me narJIF. 

er onpe;neJieHHIO {2.I} :z:tJI~ 

c llOMO~biO WYHKUHH J 
.-t 

(2,2) t(m,l<,j,t) = L) 
l•l 

CnpaBe,ItJI14B~ CJ18.ltYIO~~ 

{2.3} J(1,0,-t,1)=d, 

(2.4} ~(1,1,1,-1)=2, 

(2.5} ~(m,k ,j,m)=m~k, 

(2,3} H (2.4} BH,ltH~ 

m =1, k =0,1 H ,ItJIH npc 

m H k > 0 (2.5} ;noKaali 
. em-~) (" CJiyqan H J t: k -1 H J 

aoBan BTopyiO H TperLD, JJ 

ITo:z:tpo6nocrH onycKaeu. 

B 

(2.6} 
(2. 7) 

aToll pa6ore .utoroB' 

( ~) = 1 

(;):O:z:tJIH k 



tOTOpwe B Tp8Th8H rnaBe 

> MO~HO onHC8Th 

m )?> ( m 'k , j. ·' t ) 
f kHfl 1 1 d ~(f) 
lX C01l8T8HHH k aJieUeH

!.II,D;01l8HH cnocoCSoY:~ yxasaHHWM . . 

I Ha Ha!lleM · pHCYHKe Ha 

, TO nonaraeM 

,k,j,t)=1. 

=1, ••• ,cT)) 

1lH0 1 HM88T TOJihKO BCfiO

onpe,zteJieHHe 3TOH cpyHK~Hll 

1, 

jJ(m-t 1k-1,j,t) 
1 

(2.I) ~(m, k ,j ,t )= 2, 

ecJIH k =0 

ecnH k>O, j~(;:;), ttm 

ecm1 k> 0, )!: ('f/:!), t "'m 

Nm--~,k,j-(;'..";J,t),eCJill bO,j>('k::J, t#ln 

1, ecnH k>O,j>('k::)
7

t=Jn, 

llpOCTOH HH,D;yK~eH no nt ,D;OK83WB88TCH 1 llTO, no KpafiHeH Mepe, 

.ztRH Bcexm,k ,j,t c O!:ki=m , 1~j!:('J:) , 1~t~ m ~ (2.I) 

;ztaeT TOllHO O,D;HO 3H8ll8HH8 P (In 1 k 1 j , t ) • 

YKaaaHHoe Bwme HarnH,u;Hoe npe;ztcTaBJieHHe cpyHK~HH ~ y,u;oBJieTBopa

eor onpe,u;eJieHHIO (2.I) ;ztJIH 0 {: k::, m , 1 t:j d':) , 1 !: t -6 m • 

C nOYOIIU>Kl iflYHK~HH }> BB6,D;8Y HOBYIO iflyHK~HKl r 
t 

(2.2) t<m,l<,j,t) = l j>(m,k,j,r ). 
"f•f 

CnpaBe,u;JIHBW cne;ztyiD~He OTHomeHHH: 

(2.3) J>(1,0,-1,1)=d., 

(2.4) ~(1,1,1,-I)=Z, 

(2.5) ~(m,k,j,tn)=m+k, ecJIH O!:k!:m, 1~j~{':). 

(2.3) H (2.4) BH;ztHU H3 (2.I). (2.5) ~erxo npoBepHeTCH ;!tJIH 

m =1, k=0,1 H ,D;Rfl npOH3BOJihHOrO m H k =0 •. .l{Jifl TipOH3BOJihHOrO. 

k > 0 (2.5) ,D;OK83UB88TCH HH,D;YK~Hei\ nom ,npH1l8M Ha,D;O Bbl.l(8Jll1Tl'> 
. cm-4) (m-•) . (m) U:J!: k-i H K-1 ~J ~ /c H, COOTB8TCTB8HH0 1 HCTIOJih-

30B8T» BTOpyiD H Tp8ThKl 1 JIH60 ll8TB8PTYKl H llfiTYKl CTpOKH B (2.I). 

ilO.l{P06HOCTH onycKaeM. 

B 3TOH pa60T8 .~OrOBOpKMC.II fiOJih30BaThC.II cne,u;yn~HMH COOTHOW8HH.IIMH: 

(2.6) ( ~) = 1 

(2. 7) (~)=O.l(JIH k < o, 
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·p 
(2.8) n Ct = 1, 6CJIH ~ >f • 

t•t 
KpoMe TO~O, qaCTO 6y~ey CTaBHTh HOYepa HC00Jlh3Y6YHX COOTHOme-

HH~ H~ 3HaKoy paBeHCTBa, cnpaBe~JIHBOrO 6Jiaro~apH STHM COOTHOW6HHHM 1 

Hanp11uep, . r:u) 
~ (-I, 0,1,1) == "' 

3. flBHoe onHCaHHe BeJIHqHH Si 

BBe~eM COKpa~eHHy~ aariHCh 

{

u. , ecJIH 
(3.!). . (U,V)~ = t 

. vt , ecJIH 

f =1 

p =2 ' 

c noMO~hD KOTopoit wopMyJIHpyeu cJie~yD~D Teopeuy. 

Teopeua 3.I: IIycTh BeJIHqHH~ Si(i ~ 1) onpe~eJIHDTCH peKypcHe«• 

(3.3) s,= 1 , .. 
S:.=u,, 

S,;H • Ui $i +- V; S1_, 

Tor~a 

[~]-l 

(3.4) st = ~ 
k=o 

ltOKaaaTeJihCTBO: 

('-~-·) 

L 
1=1 

i =:4: 

i.,z: 

( i ~ 2)' 

l-lt-1 
TT f>U-k-t,k,J,t > 
I I ( u, v) (i.;,. 1 ) . 
t•1 (ti-k-1,k,j,t) 

S n
o '}(~,0,4 t) 

t= (it,v) · ' l!:!:JJUJ 
t•t ({o,o,1,t) - i, 

s~ = n (u, II /(1,o,1,t} (~J) 
t•f ll~,o.1,tJ - u1. 

JlaJiee y~ ~OKaJB:eM, qTQ ~JIH i >;. 2 B6JIHqJ1H~ SL+I ' Si' s._, 
onpe~eJI_eHH~e wopuyJioit (3.4) ,y~oBJieTnopHDT (3.3). 

HcnoJihayH cJie.ztyDmyD coKpa~eaaym aanHCh: 

6 

~1 
;] 

\1. 

'~ 

;-.:tz,__ ' 

(3.5) ~ k . = n (t.i 
•d t=• 

ycTaHOBHM ~Ba paBeHCTl 

(3.6) u, . ~-t-•,l<,j == l!-t 

CaaqaJia ~oKa~ew ( 
l-1 

u.. ·P., ==u.· n (u,v '- ,_ ,o, 1 t•t 

H T8Kllt6 

P. =no 
t-o,o ,1+0 t·• 

IIpH k > 0 cnpane.ztJIHBl 

(3.7) 
f>Ci-k,lr. •• 

(U, \1\(l-J;.,k,j< 

( npi1HI1MaH BO BHI1M811116 1 

(3.8) pci-k,k, j +(' 

Itt 

(3.9) ¥ii-k,A, J~(; 
Teneph 

(

,'-A· I 

"Pt-~,K.,Jt(l~~;'):: f7 {u 
t•1 

(3.9), (J,f), (3,9) 

= 
i·J., u,·n {u, 

t•l 



a HCfiOJIL3Y6MUX COOTHOme

aro~apH 3THM COOTHOmeHHHM, 

opeuy. 

~ ,J ,t) 

,j,t) 

lltmHil SL+t , Si , S.:-1 , 

(3~3). 
.llHCL: 

(3.5) P -
- nm JHm,k,j,t) 

k . ( t.l, v) 
m, d t=• !On,k;J,~) 

ycTaHOBMM ~Ba paBeHCTBa (3.6) H (3.10) ,ItJI.fl B8Jll1\fi1H P,.,,t,j 

(3.6) ecJIH :Z~i, o::b;[<;•]-1.
1 

1 d !0 c·-~-·) 

CHaqana .ztOKaJKeM (3.6) .ztJIH k =0. B aTOM cnyqae j =1 
i-t j!>Ci-t,O,t,t) 12_,) i-• i 

u . . P. = u .. n r u v > = u, . . n .~. = n u. 
t t-1,01 1 ' tsf J J{i-f~O,.f 1 t J frf t•f 

H TaKlKe 

ni }>ti,C,t,fl~/7 P. = ( (..(, v) 1/t • 
t-0,0,1.,.0 t•t lfi,t',l,f l f.•f 

ilpH k > 0 cnpaBe,ztJIHBbl cne,zty10114110 paDOHCTBa: 

(3.7) 
f'Ci-k .I<, j • ('-;_~;'), i-A) 1-l.tl,t: .. •l 

(u,v) . i+•) . /..) 
~(i-l<,k,j+(k.f ,t-

"• 

(npHHHMaH BO DHHMaHHe, qTQ 
. ,'-~ ... ) /-(-f) 

1 ::j ~ .I + \ '.' :-.\ ·-' . 

(' I. l i!.!.._ /_ 1 -=,'> /.. " .. - J.. ' u :::: ~ ~ .I 

1 ..:. J. ~ I i · ~ -1) __ .. :--, !..:. 
1
. , ,·-A -1 '~ · ,' . .(. ' \ 

- - \ A - ---. - • ' \ A· 1 - I A • 

(3.8) 
. · ( i I.- 1 ) c.?.l) .• f> ( l - k , k , j + ~ . , . , t ) =· Jf!, 1 i -l · 1, /.. ,.i , f) .ztJIH . f " f' ' • /.. 

H 

(3,9) Y U-k, /.., j +(/-,' ), t)" ~ ( i-J.. -1 ,/.., j,f) ~,(.~ 1, t ... l., 

TenepL 

) 

.•' ~. ' ' •• • t ••• ~ '' \. .. ~ ' 

• ( i<~,' } , 1- • ( I\ l .r 

·' .. '. 4 •• • • ' ' '. ~ 

7 



T.e. (3.6) ~OK~38HO. 

(3.I0) Vi ·.Pi-k-z,k,j =f'.-k-1,KH,j ecmi .J."'i ,o<>k "'Li}-1, 
1<>j ~ ('-t'J. 

cHaqana aaueTHY, qTo t\nfl ~oKaaaTen:ocTBa pa:seHCTBa ( 3. IO) 

(3.II) 
. jl,(i-k-\kt1,j,i-l~1' (4.1),(4:>) 

{uv) • 
I yCi-k-1,kt1,j.i-k-1) v, J 

(11CllOH:b3Yfl j .. ( i- k.- 4) 
k ' 

k .. L± 1- 1 ~ k+ 1 ' ,_ 1.. -1 _, u 

I' .. (i-k-1.) 1 ._··~I i-k-1\ \ 
"J-" k --=!;> -J-\ kt1) ), 

(3.!2) 
. (1.1) . 

;'>(.i-k-1,_kt-1,_j,t) • ):>(i-k-4)<),t) ~Hfl •l£•t< L-k-1 

(3 .• !3) )'l.i-k-1, b1~j,t) .... .r(i-k-.t,.k,j,l:) ~n.a "it. h i-k-1, 

11 

Tenep:o ~ 

~•-k-2 ,>,(i-k-1, kt1,j, n J Mt-k-1, k.1.L i-k-1) 
i'. = (LL v) • (u.,v) =-

•-k-1, l-.1_,j D - r(i-k-1, k.1,j;l:) r<•-k-1_ kt1,j, i.-k-1) 

(,!..11)' \,.!..11 )_. 1..!.-1~) 
i-k-2. 

n M•-k-l k,j,t) n 
V. • (u.,v) ' • v, · '•-k-2. k ' 

L (. k l k ' 1 ) ' ,J ' t•1 r '- - , ,J, • 

T.e. (3.10) TOE6 ~OKa3aHO. 

VITaK, MOllteU. Tenep:o B!IqHCHflT:b ., i-k·z.J 
[i¥3-1 l'"t-1) tb-1 ( I< 

l.l.• s.;. V• s. ~ ~ ~ U.• • 'f', k 1 k ' + ~ ~ v.' pi·k·l k J• 
I. ~ I. L•1 L_ L-._ I. .. - • , ,J L_ ~ " "' 

koo j .. 1 k·o J•1 

[~J-1 ( •-k·1) ri1-1 c·~~o:-z.l 
C,~.')~,1o) ~ k ~ ~ y 

- / ..,.-- 1'. k. . ci-kk-1). + . L-- r•-k-1 ~<·-~ J. .. • - L- .... ,f' ... li- -1 ·~.... ... ,. 
k•o j•-1 ao J 

8 

I 
"-

a) 

BII~enHu ~Ba cnyqaE 

i. = 2 n. ( 71.~1 ) • 

t:1
] .. [t1·ti~1 1-1 

H1-1 ( ~-t- 1 ) ~ 
I1TaK1 Y = ~ == 

kao j"1+( 

t-k) h}l l i< 

' .. ~ ( L P,_k, k,j 
.____ , (H:-1) ·· k. 1 J ,., + \ k-1 

[t}1 ( ikk) ~ 
.. ) c ~'.:-k,k,j + L. 

k·1 J '1 

H1 <'kk) 1.'~') 
r- L_ i\-k,k;j ; L 
k•o j•1 k•c 

b) i= 2'h.t 1 (n'21. 

H1 ('~· 1)+ l'i::~) . 
Y " L ) r,.~-~ 

k •O , ( 1-k-1) 
J-1+'-k-1 

H1 \ 'i1l 
" L. ( ) f O:~k)<,, 

k-1 j•1 t ( t-Jc-1) 
k-1 



ecmi .to,i ,o"'k "l~]-1, 
1o,j ~ (i·t'J. 

~ana saweTHY, ~To 

-\i.l:<i-k-1 
J 

,nna -1" l: t. t-k-1, 

-v..p,,,k. 
'- L .. k .. "'.,. ,J 1 

'1 

~ 
f -Y. ;_. i.-k-1_\WI,j 

B~,nenHM ,nBa cny~aa 

a) i. = 2n. { 7\.~1 ) • IlpH STOM 

9 



H1 . (ikk) 

~ z:.z:::= fi·k,k,j 
k· 1 . j •1 

(i;,o) LH ( ikk) 
+ "r r. . ... "' ...,.-- P,. , , ..• ~ L•o_.o,J L_ L.__ .. -k.-",J 

J" 1 k~o •"•1 

['':}1 ( ii:kl 
= L 2_ fi-k,k,j ~ si.1 · 

k •o j•1 

Ha aTOM TeopeNa 3.I ~oKaaaHa. 

4. IlpH1161laHH!l 

IlpHB6~6M ~Ba npHMepa HCllOHh30BaHH!l npe~CTaBH6HH!l (3.4). 
IlpHNep·I: qHcna ~H60HaqqH. 

qHCJia ~H6oHa1l1lH ft ( t 21 ) onpe~eJieHii peKypcHelA 

(4.I) F"~ ,. T":t.,. '1 

F,.,." 2 F, t- F.:. 1 (~Jill i "i 2). 

Ilo~CTaBJifl!l 1..\.1 .. ~t = V.: .,. -1 ( L. 2. 2) B (3 .4) 1 nonyqaey H8B6CTH06 

ll!ipallteHHe ,llJI!l .t -oro 1lHCJia ~H60Ha1l1lH (CM., HanpHMep [2}, CTp.-!3): 
. [!!1}1 

(4.2) f, • t= c-t· 1
). 

K•O 
11M6HHO: 

Fr1·1 <i·t-1) t-k-1 . r.~!-1 c-t-1) t~1 J·1 
Ft ,. c ?= n 1 - L L i .. r c i-c-1). 

k•o l"" t•1 k•co J"•.1 k·o 

ilpHMep 2: 0np6,ll6HHT6Jlh Tpex~HaroHaHhHiiX MaTpH~. 

IO 

[ 
I 

I 
I 

r 
~ 
i 
I 
f 

llycn 
b, c,~. 

~ b ' ~2.. .1. 

(4.3) A = 

0 

- TpeX~HarOHaHhHaH MaTp 
I dt.t. (~. , ...... a,·Jb,t_.~,',,,.~b~~ C.. 

l.t'\ ., ·~ • 

Heit CTpOKe H MHHOp, npHI 

qaeM: 

(4.4) ...kt,. (.q.~,, ... , q-~1..,.. 
Lt1 , 

"' j,i. dd:, I.. 'lt,'"/ <1,_1 

-~·C· d,~J:.• (·~,_ .. 
L '- L•1 . ' 

3HaeM, 1lTO 

(4.5) d"tt~l.1)=b1. 

KpoMe Toro, no~araew 

\4· "') ..::lc\ • 1 , 

TaKHN o6paaoN, (4.4 

,llJIH BliqHCJI6HHH 

r,lle Teneph 
d,tit1 (.' 

U.;. = b,. (i '21) 

~opwyna ( 3. 4) ,llaeT aHaJ!ll! 

...l.c.tt< a.t.,"'" q.:-1 ,,b,..,...,"/ . .b.~-1"" 



ii.k) 
---- pi-k k . -
:---- c / ,J 
•1 

rpe~cr.raBJieHHll (3 .4). 

:3.4), nonyqaeu HaBecr.rHoe 

3M., HanpHMep [21, cr.rp.1.3 ): 

. 4 

llycn 
b, c.l. 

q" b.t c.~ 0 
(4.3) A= 

0 
b. :q, c, ,., ,., 

<:<. b. 
' .L 

- Tpex~MaroHaJI:&Hall MaTpMua. Ee onpe~eJIMTeJI:& o6oaHaqJ.1y.qepea. 

dc.\H ("~.~., ... ,<~,,\,,,, .. ),,, c1., .. ,,q) • Paan·arall onpe~emtTeJI:& no.nocne~~· 

He~ CTpOKe H MHHOp, npMHa~JieEa~« q 1,no llOCJie~HeMy CTOJI6uy, llOJiy

qaey; 

(4.4) ~t. '-,ql. .... ''"' .... e~t .... b ... .J,,,/.b~ .... C.z./ ,,,/ct) a 
Lt"1 , 

"'b. dc.t.(a. "' q,, b, ,.,1.~.,;"-.z.,'"•'i-1)-
L C. ,..,. / " / , I' 

- -1, c, dc.t1: 1 
( q 1 ,,,., q•·t· 6,, ... , 61-1.• ':.;."'• Ci·z). 

3HaeM, qr.ro 

Kpoue r.roro, no~araeM 

\4 . ..;.) .::i..t1 .. 1 ' 

TaKH:Y o6paaow, (4.4), (4.5) H {4.6) .rtaJOT peKypcMJO BM~a {3.3) 

,ZJ;Jill BblqJilcJieHHll dc.t,t1 \ q.~,,, .. , a,, h"'",bi, c1 ,·•··'•\ 

r~e r.renep:& 
u.i. = b._ u '21) 

~opwyna (3.4) ,ZJ;aer.r aHaJIHTlilllecKoe npe;ztcTaBJieHHe ;ztJill 

II 



(4.7) 

1~,11e · 

(4.8) 

cl.c.tL (qz. .... ''',...at .. 1 ,,, ·"'_,;bL .. 1 ~ ~.z,./"\, c.~.1) ... 

r'+'} (l-k·t) . k 1..7 •1 k ,. ·1 

~.,-err 
k•o j•1 t•1 

r · b 
~b ~~\_ =\ ,_ 

-q.:.. 
t.'i 

f.>l.i-k-1, k,,;,q 
(. b, "!~) 

if' I.. i-k-1, k,J, t) 

, 8CJIIII f =1 · 

, ecmi . f =2. 

'--'~""); 

8Tl1Ml1 011p8,118JI11T8JIHMIII MOll\HO, Ha11pl1Mep, Bb!pa3ll'I'JJ SJI8M8HTbl 

oopa;HOH MaTpl1L\bl A -I ( CM .fi/), Tal\ liTO OTHOUI8Hl18 ( 4~ 7) II03BOJil18T 11 

HBHOe 11p8,11CTaBJI8Hl18 ,1\JJH06paTHOii ~laTp11L\bl ri .. · . 

llpoone!Aa B03Hl1ltJia B XO,I\8 OO!ll8iii paooTbl C r .EME;JI:OHHeiii\0/I/. 

B.I!yiiiCK11iii (MOCKBa) 11 r. 0COCitOB (nyoHa) ,11am1 L\8HHble COBCTbl. 

B.ranaKTl10HOB rrpocMoTpen pyccK11iii TeRCT paooThl. l!!M BCeM fl. BbipmKaiO .. 
PJiydoKyJO Cinaro.z~apnocT:o. 

JI11TEPATYPA 

I • B.Byxoeprep, r.A.EMCJI1HHeHRO. 

ilpenpl1HT 01Ui!t!, PII-5686, nyoHa, I97I. 

2 • H.H.Bopo61eB. q11cna ~uCioHaqll11. L1a.z~. 11 HayRa 11
, ill., 1964. 

PyKOIIHCh IIOCTYI1HJia B H3~aT8JlhCKHn OT~8JI 

19 MaR I97I ro~a. 

I2 

npenpHHTb! H coo6met 
HMHOrO o6MeHa 1 .yHHBepCH'l 
Hay'IHb!M rpynnaM H OTI1.91 

nonyqaTe1!SIM H311.8Hlfii 

SIBHTb HHHUHaTHBy B 6ecn1 

o6MeHa npHHHMalOTCSI Hay 
ny61!HK8UHH ITO T9M8THKe 

EnnacTBeHHbiii BHn • n· 

aTo penpHHTbi l oTTHCKH cT: 

B pstne cnyqaes .Mbi c 
6onee KpynHbiM nony'laTen 
C118Tb H8M K8KH9-1!H60 KHE 

:mypH81Ibi1 H311.810IUH9CSI B H 

ManaTenbCKHii oTnen E 
COB Ha Bb!Cbi1IKY H311.8HHii 

YK83b!B8Tb HH11.9KC aanpaiU 

nHCbMa ITO BCeM BOITp 

OTI1.91IbHbl9 H311.8HHSI C1!911.Y9'l 

J 
c 
~ 

Anpec 11.1ISI ITOCb!1IKH B 

6ecnnaTHoii nonnHcKH ·aa Ha 

.f1 


