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I n t r o d u c t i o n 

The theory of transformations of two linear second order 

differential equatione of Oacobian form 

y- - q(t)y , (q) 

V" - Q(T)Y , (Q) 

with continuous coefficients q,Q has been expounded by O.B o -

r 0 v k a in /l/# 

If j, J are open intervals and te j# TeD. then by a trans­

formation of the differential equation (Q) into the differen­

tial equation (q) we mean the ordered pair [f ,h] of functions 

f(t)» h(t) defined in an open interval i, iC j, and having 

such properties that h(i) * I, ICO, f£C*2)(i), h£c(3)(i), 

f(t) h#(t) f 0 for every t£i f and that for every solution 

Y of (Q) the function 
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y(t) - f(t) Y[h(t)] (l) 

is a solution of (q) in i* 

The transformation problem for general equations of the 

n-th order has been studied by F#N e u ro a n in /2/ # 

In this paper we shall be concerned with the transforma­

tion problem for linear homogeneous differential equations of 

the second order in a general and Sturm forms. Let us recall 

that by a solution of a linear second order differential 

equation of a general form 

y" + a(t)y'+ b(t)y - 0 , (ab) 

where a,be C*0' (-j), we mean every function y, y^C* '(j) satis­

fying the equation (ab) identically* By a solution of a linear 

second order differential equation of Sturm form 

(P(t)y')'+ q(t)y -* 0 , (pq) 

where P.qeC^°'(j), p(t) ̂  0 in j, we mean every function y, 

yeC^ '(j), py #€C* '(j), satisfying the equation (pq) identi­

cally* 

Consider now the following general linear differential 

equations of the second order 

yM + a(t)y'+ b(t)y «- 0 , (ab) 

YM + A(T)Y'+ B(T)Y * 0 , (AB) 

where a,b€ C^0) (j), A,Bec'°'(a), and the linear differential 

equations of the second order of Sturm form 

(P(t)y')' + q(t)y = 0 , (pq) 

(P(T)Y*)' + Q(T)Y *- 0 , (PQ) 

where p,q<L C(0)(-j), p(t) / 0 in j , P.QeC ( 0 )(0), P(T) + 0 in 3. 

By a direct calculation we derive necessary and sufficient 

conditions set on the functions f • f(t), h « h(t) for every 

solution Y of (AB) and (PQ) to be transformed by equation (1) 
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into the вolution y of (ab) and (pq), resp c t i v ly., 

a) }-in**Г..-f!lČ'ţfeГв?}l&}i_ SЗЗЗSiЗSшщSSш -ŁЬSL SSSЗЗâ SíäSLøSІ 
a

L ЗSЗSLSшL І-2-ГJS 

Definit ion 1., JtУ^a^tдaдsjpjчiщtipд Д f ^ t j j ^gдnдrдl^li^nдaд js дoдd 

SfŚPL a.. i-t f »г£n-Li£i--. Я u £ t ì 0 Д ( A B ) i^-Ł^^-U^ЭДПâГДІ^l^inдaд js дoдd 

дrjd д d^i^fдгen^iдl^ дuдti^oд (ab) we^mдaд дn^oдdдrejá^pдlr [ f » n ] ^ 

дf^fдnct^oдs f ( t ) , h ( t ) , dej^iд d̂  1 n^aд дjţen^iдtдrval i , i c j , 

janid haviдg^sдch Дrдpдr r i s^tjт £ h ( i ) « I , Î C З , f £ C * ' ( i ) , 

h č C ^ ( i ) , f h # ŕ 0 j д r tc i , jmc[ І b д t ^ f д r ^ v дy^sдlдt^ioд Y дf 

(AB) thд junctipn y <tefiдвd[ bŷ  (1) ^n^i^is^ д SPÌУSłS^-J*!, (ab)„ 

funcţion h £h £aгдmetrIzдtipд Дf^tj i ^traдs-foдma11 oд [ f , h ] • 

Th prem 1« JLeĵ  (ab), (AB) ^ łЛtJi ^li ;nдaд ş̂  дoдd^ord r^d^ifjř д д -

^tiдl^equ t^ioдs^o^ a Двдeдa l̂ £ oдm^ ÄnSг£DX 8 » b č C (J )'• 

A,Bcc( ) ( Э ) . Thд dДffдrдn^iдl^eдuatjLoд (AB) is transf prm d 

into (ab) ІУ-и,tJi вwtдaдs<foдmatj;oд [ f , h ] l.f^aдd^oдl^ I^f^tji ^parд-

д ^tr^izдtj^oд h sдtis^fJL JS £ h дoдli^near JІ--ìí
iârдnjłiдlв^ дuдt<ioд 

4 ( A ( h ) h ' ( t ) - £ Ш - a ( t ) ) % £ (A (h )h ' ( t ) - І 2 І Ш - a ( t ) ) 2 * (2) 
* h Ҷ t ) 4 h Ҷ t ) 

• è a ( t ) (A (h )h * ( t ) - І ^ Ü І . a ( t ) ) - в ( h ) h * 2 ( t ) • 
2 h ( t ) 

+ b ( t ) • 0 

in i , дnd Uie multipj.i r f Іa^gІvдn^bv^ £h jfoдmuia 

. - - ł ( a ( t ) d t \ ÍA(h)hҶ t ) d t 
f(t) » ^ Ą & ^ M ę Ł ] f ' . , t £ i , (3) 

Wh # (t)i 

whe rд k ţi 0 .is^a^mдl^tiдl^cдtjLvд cpдs^taдtA 
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£ro°j> Let the differential equation (AB) be transformed 
into (ab) by means of [f#h]. We seek conditions which the 
functions ffh must fulfil for the function y(t) - f(t)Y[h(t)] 
to be a solution of (ab) for every solution Y of (AB)* Since 
f,h€C* '(i). we can by differentiating twice the equation 

y(t) - f(t)Y[h(t)] 

obtain 

Y*(t) - f(t)h'(t)Y'[h(t)] • f'(t)Y[h(t)] . (4) 

y-(t) « f(t)h'2(t)Y"[h(t)]+[2f'(t)h'(t) • 

* f(t)h-(t)] Y'|h(t)] • f(t)Y[h(t)]. (5) 

Inserting now* y, y#, y" into (ab), we get the identity in i 

f(t)h'2(t)Y"[h(t)] +[2f'(t)h'(t) * f(t)h"(t) + 

• a(t)f(t)h'(t)] Yfh(t)] + 

+ [f"(t) + a(t)f*(t) + 

• b(t)f(t)] Y [h(t)] « 0 . 

which is true for every solution Y of (AB), Comparing this 
with equation (AB). then with respect to the assumption 

f ( t ) h # ( t ) / 0 for t € i . h ( i ) c 3 , 

we obtain 

3&SX— + i O l ^ + £ U L . B A f h ( t ) ] . t « i . (6) 
f ( t ) h ' ( t ) h ' z ( t ) h ' ( t ) [ n 

ni) .>«.-)*'(-) + bj^JL, , Bfh(t)l. t e i . (7) 
f ( t ) h ' z ( t ) f ( t ) h ' 2 ( t ) h ' 2 ( t ) L 

We can very simply deduce from (6) that 

-Ci_U . I fA(h)h'(t) - !£±Sl . a(t)l . (8) 
f(t) 2 1 h (t) J 
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Since f €C^2)(i), then -|~ € C^ 1), which enables us to write 

A(h)h'(t) - !£A±X - 8(t)£C(1)(i) . (9) 
h'(t) 

Since - ~ • / - ~ J + / - ~ ) , we obtain from (7) that 

f i l i S ! V + / i l l S ! ) m B(h)h'2(t) - a(t) i l i S ! - b(t) , 1 f ( t ) / I f ( t ) / f ( t ) (10) 

which on eliminating the expression -~ by means of (8), 
reduces to 

i/A(h)h'(t)- axsi. 8(t)V + i/A(h)h-(t)- axsi. 
2l h'(t) / *[ h*(t) 

- a(t)\2 +!a(t)fA(h)h'(t) -!£L$± - a(t)) -
/ 2 \ h'(t) ' 

- B(h)h'2(t) + b(t) - 0 

Thus the paranetrization h fulfils the differential equation 
(2)# On multiplying (6) by the function h'(j* 0) we get 

2 i-iS! + J2liS! + a(t) - A(h)h'(t) « 0 (11) 

f(t) h'(t) 

which after integration yields 

In f2(t) • ln|h'(t)| + (a(t)dt - ( A(h)h'Ct)dt - ln|c|, 

c |- 0 f a constant, 

whence 
k - 4 (a(t)dt i(A(h)h'(t)dt 

f(t) « 7 > e z I e *» 

where k » * ffcj i c r 0, Hence the multiplier f is given by 

fornula (3)« 
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Suppose conversely that assumptions (2) and (3) on func­

tions f€C^2^(i)f h£C^2)(i) are satisfied. Then we have to 

prove that the transformation [f»h] transforms (AB) into (ab)„ 

Let Y be a solution of the differential equation (AB)* We 

will show that the function y expressed by equation (1): 

y(t) • f(t)Y[h(t)] is a solution of the differential equation 

(ab). With respect to (1), (4) and (5) we obtain 

f(t)Y(h) - y(t) 

f(t)h*(t)Y'(h) « y'(t) - ^SSl y(t) 
f(t) 

f(t)h'2(t)Y"(h) . y"(t) L (2f'(t)h'(t) • 
f(t)h'(t) 

• f(t)h"(t)) . (y*(t) -ilLUy(t)) -
f(t) 

- i l i i i y ( t ) . 
f ( t ) 

Inserting h(t) for the independent variable T in (AB), we ob­
tain with respect to the foregoing equations (10) and (11) 
following from (2) and (3), successively 

0 - Y"(h) + A(h)Y'(h) + B(h)Y(h) » L - . 
f(t)h#:Z(t) 

y"(t) L (2f'(t)h*(t)+f(t)h"(t))(y'(t) -
f(t)h (t) 

nUy(t)) -nUy(t)] * 
f(t) f(t) J 

+ A(h) i- (y'(t)- SÍSíl y(t)) + -i-- B(h)y(t) . 
f(t)h'(t) f(t) f(t) 

- L , fy-(t)- ( L (2f'(t)h*(t)+f(t)h"(t)) 
f(t)h'^(t)l f(t)h'(t) 

+ A(h)h'(t))y'(t) JSiSíl i (2f'(t)h*(t) + 
W(t) f(t)h'(t) 
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+ f(t)h-(t) - Z^SSl - A(h)f»£?MS± * B(h)h'2(t))y(t)] « 
f(t) f(t) 'J 

a r r r r ^ g r : fyW(t) + •wy'to+ t>(t)y(t)] . 
f(t)h *(t) 1 -

from which we see that y satisfies the differential equation 

(ab). 

Remark 1, In assuming that aGC^lfi), Aec^)(I), I • h(i), 

we obtain with respect to (9) that h£C^ 3)(i), and the para-

metrization h with respect to (2) satisfies at i the nonlinear 

differential equation of the third order 

- I h . t i + (Aitm + £ M . B(h)) h*2(t). 
K * 4 2 
2 * 

» SZiSl + -t-Jii - b(t), (12) 
4 2 

2 
•ire the symbol \ h , t l » * ~-i>SJi - ^ iL^SiX and denotes the 

L * 2 h ' ( t ) 4 h # 2 ( t ) 
wher 

Schwarzian derivative of the function h„ 

Setting in (ab) and (AB) a • 0 in j and A s 0 in 3 and 

writing -q and -Q instead of b and B, respectively, then the 

assumptions of Remark 1 are fulfilled and the equations (ab) 

and (AB) go over into linear second order differential equa­

tions of the Oacobian form 

y" a q(t)y . (q) 

Y" - Q(T)Y , (Q) 

where q€c(°'(;j)f Q£c(°)(3), whose transformations were stu­

died under the assumption that fee' 2', h£c( 3' by O.Borfivka 

in /I/. 

For this special case we get the following statements on 

functions f and h as a Corollary of Theorem 1: 
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Let (q), (Q) be linear second order differential equations 

of the Oacobian form, whereby q€C ( 0)(j), Q<-C(0>(3)# The dif­

ferential equation (Q) is transformed into the differential 

equation (q) by the transformation [f.h] by Definition 1 exactly 

if hcC^ )(i) and the parametrization h satisfies the nonlinear 

differential equation of the third order 

- { h . t j + Q ( h ) h ' 2 ( t ) * q ( t ) 

and the mu l t ip l i e r f is given by the formula 

k 
f ( t ) « • • • • - * • • - • . k * 0 

b) Linear jДQgДd, order d i f f e r e n ţ i a l equations pf Şturm fprm 

D Л^Пъ it i0_ПL.З0 fiУ-*a_-.t£aй8І°£roJltii;0Д £f—tjhв^s_tҶtm_wli.nд iГ SPSPÏXL 
ЗríeJĹ _ІiX^JLгâniŁiÃ^_-. ДuJltJ;0Д ( p Q) ikn_Ł0^ tІl ^sІui!l r o_* iìnÃa__. ІPSPSâ 
ЗrŚPL áiІ^SLг_ân_ï.iJLi-* Дua*t_Ł0Д (P°*) ÄL —ro_EaД Jtn^°£°,£гÄc,_-.PJLii [ * • n ] 
дf^fдnдtjioдs f ( t ) , h( t ) , çtef i д çi J^n^aд дp n^iдtдrva^l i , i C j # 
ÄnІІ І ^ ^ Д ð ^ Д o J i дrдpeirj^iдs^tjia^t h ( i ) • I f I C З , f € C* Ҷ i ) < 

h € C ( 1 ) ( i ) . f ( t ) h Ҷ t ) ji 0 for t e i . fX- f íXCÜX . C ^ l t i ) , and 
П t ) h # ( t ) 

_t°J-SУSrX _L°iu-Łi_5_й ү Å^_-.til _«c,_kíX I , Дtika_Ł £Ҷйa_Łi_2й ( p Q) _ŁҺ_ü 
funcţioд y d -fiдв(d Jby__ дuдtivoд ( 1 ) jLn^iдterva^l i Ss

aJйmзolu-

І, i£n_-,0 Ì _LnЗL І І i £ t â г £ n i t i â i _ _ Дu.âtÌPSL (PЯ) • 

í n Ã ţцдctioп f w i j ^ b в _Eaii_âd__.tJi _-»ro_di_Łi£iik £ Än_І _ŁnJL 
Ҳuдction h _th Дв^amej^rj^zдtioд Д ^ t ^ e ^ t ^ дs^oдmati.oд [ f - h ] _ 

heoreя. 2_. L. t ( p q ) , (PQ) ^в^li^n ^ajг ^ дond^oдdдr^d^f^ дeдtjLai 

ÃЯДвІions of Sjŕurm f prm•_J.,whejгбbyi p , q _ c ' ' ( j ) # P /- O i n j , 

P . Q C C ^ Ҷ O ) , P Ѓ 0 i д 3 # The d i f f r e n t i a l ^ e д u a t i o д (PQ) i s ^ 

«ІГânJLf£гJ. _ì ik^iŁ^^Jl^^iŁ^Ì^І^Д^ik^A gqмatipп (PЯ) JäX^tJlв^tjгaдs^ 

Xoдюatjioд [f th] д x д c t l ^ i f ,th para met pizaţ ion h s^ajiв^fiвa^ i д 

i Jhд дoдli-nвajr läiX^_âгJLn_ŁiДi_w Дü_iti_1
0Д 
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0 \ «• 

+ i tp( t ) p íU"'cn / „ p i h j \ - \ 
2 \ P(h) W(t )h ' ( t ) ! ' 

^p(t)fpt^h'2tn\2f f<h), \ 
\ p (h) i i P ( t ) h ' ( t ) / 

- PU)nJ?l*B) Q(h) + q(t) - 0 (13) 

P(h) 

SPZL ins syiMPk^ss f £pj%k*sp-Px j , n e , i°imfsi1Jt 

f(t) - M|P(h)/p(t)h*(t)l . t£i , (14 

vvher̂ e k i^a^^nze^o^mult;i£liCiBt iyê  £ori8tain tA 

£rS°i# L e t t n e differential equation (PQ) be transformed 

into the differential equation (pq) by the transformation 

[f,h]« Let ue seek conditions which the functions f,h must 

fulfil for the function y(t) • f(t)Y[h(t)] to be a solution of 

(pq) for every solution Y of (PQ). By differentiating the trans­

formation equation 

y(t) - f(t)Y[h(t)] 

we obtain 

y'(t) . f(t)h'(t)Y'(h) + f'(t)Y(h) . 

Multiplying both sides by P(h)/f2(t)h'(t) and inserting for 

Y(h) from the foregoing equation gives after rearrangement 

aid Y'(h) - .y .W- y'(t) -
 pj,h)f>} y ( t ) . 

f ( t ) f z ( t ) h ' ( t ) f 3 ( t ) h ' ( t ) 

Performing the differentiation, we find that 

. £^mm Y'(h) • .J-(p(h)Y'(h))'- ( s tm y ' { t ) y_ 
f^(t) f ( t j u x ( t )h # ( t ) / 

•(W'l!) \'y(t) •"y)f'(t) / ( t ) , 
\ f ^ ( t ) h ' ( t ) ) r ( t ) h ' ( t ) 
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Since (P(h)Y'(h))* • - Q(h)Y(h)h'(t) and inserting for Y,Y
# 

yields 

. nil r "(h) y'
(t
) - 'f)f>) y(t)l • 

f ( t ) l f * ( t ) h ' ( t ) f 3 ( t ) h ' ( t ) J 

• - i - r- Q(h)h'(t) -dJJi]. ( — - E i i U — y ' ( t ) ) ' -
f(t)

 L
 f(t)

J
 f~(t)h (t) 

- (V)
f
'i') Vy(t) - -^flSJ

 y
'(t) 

f^(t)h'(t) . f
3
(t)h'(t) 

OГ 

( . , . f i M . . . y-(t>y • r- f i . h i t : . 2 i . t j . (fihjf.'jt) ,* + 

f 2 ( t ) h ' ( t ) ; l L V 4 (t)h'(t) f 3 ( t ) h ' ( t ) 

.>flqan,'i«3.]y(t) - o . 
f 2 ( t ) J 

This is a linear second order differential equation of Sturm 

form for the function y. It must be therefore identical up to 

the nonzero multiplicative constant with the linear differen­

tial equation (pq) which is of the same form. Consequently 

-y-EitU cp(t) (15) 
f

Z
(t)h'(t) 

t^lSMto - ( *;.t.P.h) )' • h'l'fflh) - cq(t) . (16) 
f 4 ( t ) h ' ( t ) f 3 ( t ) h ' ( t ) f z ( t ) 

From (15) we obtain 

P
<

h
l - cf

2
(t) . (17) 

p(t)h*Tt) 

Because of fCC^-)(i) it is obvious that also —i'iiU-—.. g c<
X
)(i). 

P(t)h*(t) 
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Hence 

( flM ) ' - 2 c f ( t ) f ' ( t ) . (18) 
P ( t ) h ' ( t ) 

From (18) and (18) we obtain 

•QSJL , A ( mm£lto )* J_JJ.)h>) . (19) 
f(t) 2 f(t)h*(t) P(h) 

f * 2 
From (16) on substituting for ~~ from (19) and for f from (17) 
we get 

A((p ( t) 8ÜJLІÙ-Ü (~MÌÙ • ) ' ) 
2 v P(h) P ( t ) h ( t ) (h) p(t)h (t) 

+ .I p(t) ( Pi,t.h:_tj ,- ( — i P C O }-2 . 
4 P(h) ' p(t)h'(t) 

_ R(.t.)h# (t) Q ( n ) + (t) _ 0 # 

P(h) 

From (17) we get that the multiplier f is determined by (14), 

where 

k 

Suppose conversely that the assumptions (13) and (14) on 
functions f and h are satisfied. We have to prove that the 
transformation [f.h] transforms the equation (FQ) into (pq). 

Let Y be a solution of the differential equation (PQ). We 
show that the function y expressed by equation (1) is a solu­
tion of the differential equation (pq). From the transformation 
equation (1) and from its derivative follows 

Y(h) * — i ~ y(t) 
f(t) 
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Y'(h) - i- y'(t) -
 S

 f
 <*)•• y(t) . 

f(t)h'(t) f
z
(t)h'(t) 

Multiplying both sides by -•»-•* gives 

f(t) 

- i - P(h)Y'(h) « -.--lili y'(t) - fl
h
J

f
>.) y(t) 

f(t) f
Z
(t)h'(t) f

3
(t)h'(t) 

whence by differentiating 

_ l l L U P(h)Y'(h) + - i — (P(h)Y'(h))' -
f Z ( t ) f ( t ) 

•( 5

 p<hi y*(t))* - ( T > f > > )* y(«) -v f ^ ( t ) h * ( t ) f 3 ( t ) h ' ( t ) 

. ^)f(t) / ( t ) . 

f
J
(t)h'(t) 

On substituting on the left hand side for Y*(h), we obtain 

- P J W ' i U , y'(t) • .^MC2..*) y ( t ) + -L- . (P(h)Y'(h))'-
f 3 ( t ) h ' ( t ) f 4 ( t ) h ' ( t ) f ( t ) 

- ( ~z±a}— ) - . ( w : . t ) ) ' y ( t ) . fihj„f„'i.t)„ y . ( t ) 

f ( t ) h ' ( t ) f 3 ( t ) h ' ( t ) f J ( t ) h ' ( t ) 

0 Г 

- ł — (P(Һ)Y'(Һ))' - ( - - y f Щ У ' ( t ) ) ' -
f ( t ) f Z ( t ) h ' ( t ) 

- ( pihïf'<«> )' y(t) - SЏUЉl У(t) . 
f 3 ( t ) h ' ( t ) f 4 ( t ) h ' ( t ) 
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Since 

0 « ~A~ [(P(h)Y'(h))' + Q(h)Y(h)h'(t)] -
f(t) 

•( g PW • y'(t))'- ( W ^ ) ' y ( t ) -
fz(t)n'(t) nt)h*(t) 

- P{h)'#2,(t) y ( t ) + J^_ Q ( h )iLia y ( t ) « (cp(t)y'(t))'+ 
f4(t)h'(t) f(t) f(t) 

• cq(t)y(t) « c [(p(t)y'(t))' • q(t)y(t)] f 

i.e. y is a solution of the differential equation (pq)« 

Remark 2. In assuming that the coefficients pfP are of class 

C(2,
f i.e. p€C ( 2J(i) f P£C ( 2 )(I) and p(t) ? 0 in i. P(T) t 0 

in I, I * h(i)f it follows with respect to the assumption given 

in Definition 2 

fltU-Ct-U e c(1)(i) (20) 
f J ( t ) h ' ( t ) 

that h € C ( 3 ) ( i ) and f e c < 2 ) ( i ) . 

Indeed, i t holds with respect to (19) and (17) that 

fl",),Cit.). . SshsULlSi ( p.".) • ) ' . 
f 3 ( t ) h ' ( t ) 2P(h) P ( t ) h ' ( t ) 

Consequently 

P 2 . ' ) h » ( p<") )'e c ^ U ) . ( 2 i ) 
p(h) p ( t ) h * ( t ) 

I f we set Z ( t ) « . i . . . • * • • ) • • , then by our assumption z e c t D n ) 
p ( t ) h ' ( t ) l ' 

and h ' ( t ) - • .f ..h.) . Since — P i i U . . . g C ( 1 > ( 1 ) . then h £ c ( - ) / i \ 
Z ( t ) p ( t ) Z ( t ) p ( t ) KX)' 
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.3^ 
Completely analogous can be deduced from (21) that h£C v y(i), 

as well as from (20) that f£C ( 2)(i). 

With respect to (13) the parametrization h satisfies in i 

the nonlinear third order differential equation 

.fh.ti + r i_ -_^ - i_^ -_u__ i ]h - 2 ( t ) -
1 > l - p ( h ) 4 P*(h) P(h) J 

. I jd-J. - A sglil - a_jJL , (22) 
2 p ( t ) 4 p z ( t ) p ( t ) 

wherefh.tj - A _-!__-. - 2 _i_|_il . 
I ' 2 h'(t) 4 h'X(t) 

Indeed, eetting for simplicity ••.-".- - X(t), yields from 
(17) that p(t> 

cf2(t) = --i X(t) , 
h (t) 

whence by differentiating 

2 C f ( t ) f ( t ) - x - ( t ) - . - i — x ( t ) ftrv.. . 

h (t) h'Z(t) 

From the foregoing relations we get 

i f'(*. - *'(t) . h"(t) 
f(t) X(t) h'(t) 

f' 2 
Substituting for -V- and f into (16) gives 

- 1 (>_.__u - __O_JL ) 2 __a_u ,fXM _ ( i (_a_u _ 
4 X(t) h'(t) X(t) h'(t) 2 X(t) 

- _-.i_a ) _aa_j,_!___, }- - ch*2_tj.i(h) _ c q ( t ) . 
h'(t) X'(t) h'(t) X(t) 
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Replacing X(t)p(t) for P(h) gives by rearrangement 

- ££iLi ( x ' f t ) h-(t) }2 _ ( _>£___ ( X ' ( t ) _ h"(t) ) } . + 

4 X ( t ) h ' ( t ) 2 X ( t ) h ' ( t ) 

+ Stiill h ' 2
( t ) - q(t) 

X ( t ) 

and on performing the operations indicated 

___JJL (x±_a _ 2
x : i t) ICSJI + xh.v } . 

4 X 2 ( t ) X ( t ) h ' ( t ) h ' 2 ( t ) 

. p * < * - ( x ' ( t ) _ h"(t) } _ £_£_, ( x-m _ x'2m _ 
2 X ( t ) h * ( t ) 2 X ( t ) XZ( t ) 

_ .tl._J_U + Z%*1 ) + ati l l h ' 2 ( t ) - q(t) 
h ( t ) h ' Z ( t ) X ( t ) 

ЛH 

I ,"" (t.) _ 1 h;m., + q(h) n . 2 ( t ) + 
2 h ' ( t ) 4 n ' ^ ( t ) p ( t ) X ( t ) 

+ J. (

 x ' < t ) + p ' ( t ) } h-(t) _ I ( x ' ( t ) j.- _ 
2 X ( t ) p ( t ) h ' ( t ) 2 X ( t ) 

. A f,:i.t) iOtj _ i x;2c.tj _ ana , 
2 p ( t ) X ( t ) ^ x 2 ( t ) p ( t ) 

where X • °-JU . Inserting for X into (23) yields 
P(t) 

(23) 
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- f h . t l - _ Ш t t h ' 2 ( t ) - i£__-tth-(t) • ì [ - ^ - t t h ' 2 ( t ) 
l ' P(h) 2 P(h) 2 l P 2 ( h ) 

- фhl h ' 2 ( t ) • SЖ h-(t) - ІŁ.Ш • фsl 1 • 
p 2 ( h ) p(h) P ( t ) P

2 ( t ) J 

л Ш f Ш h ' ( t ) -_a_a] лf£_-dh'( 
2 p ( t ) L P ( Һ ) P ( t ) • 4 I P ( Һ ) 

( t ) -
P ( h ) p ( t ) ' * l P ( h ) 

_ pjjtj, i 2 «__ sua # (24) 
p ( t ) J p ( t ) 

Equation (24) may be arranged into the form of (22). 

Putting in the linear differential equation* (pq), (PQ) 

respectively p • -1 in j, P • -1 in 3, then these equations 

go over into linear second order differential equations of 3a-

cobian form 

y" - q(t)y , (q) 

Y" » Q(T)Y , (Q) 

where q e C ^ t j ) , Q£c(0-*(3) and the differential equation 

(22) into the equation 

-{h.tj - Q(h)h#2(t) - q(t) 

and the multiplier f is given by the formula 

f(t) « , M V A , „ - , ^ 0 . 
tf|h'(t)| 

This repeatedly proves the Corollary of Theorem 1. 
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SOUHRN 

TRANSFORMACE DVOU LINEÁRNÍCH HOMOGENNÍCH DIFERENCIÁLNÍCH 

ROVNIC 2#8ÁDU OBECNÉHO A STURMOVA TVARU 

3ITKA LAITOCHOVÁ 

De definována transformace [f#h] diferenciální rovnice 
(AB) do diferenciálni rovnice (ab) a diferenciálni rovnice (PQ) 

do diferenciálni rovnice (pg) pomoci rovnice 

y(t) « f(t) Y[h(t)] , 

kde Y znáči řešeni rovnice (AB), resp, (PQ), y řešení rovnice 

(ab), resp., (pq). Osou nalezeny nutné a postačujíc! podminky 
pro funkce f,h za nichž transformace existuje. Dále se nachá­

zej! podminky, za nichž lze úvahy o transformacích rovnice obec­

ného a Sturmova tvaru provést pro lineární diferenciálni rovni­

ce Oacobiho tvaru. 
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РЕЗЮМЕ 

ТРАНСФОРМАЦИЯ ДВУХ ЛИНЕЙНЫХ ДИФФЕРЕНЦИАЛЬНЫХ УРАВНЕНИЙ 2-ГО 

ПОРЯДКА ОБЩЕЙ И ШТУРМОВОЙ ФОРМЫ 

ЙИТ1СА ЛАЙТОХОВА 

Определяется трансформация^, о] дифференциального урав­

нения (АВ) в дифференциальное уравнение (аЪ) и дифференциаль­

ное уравнение (Р< )̂ в уравнение (рд) при помощи уравнения 

у(*) = *(*) У [&(*)] , 
где у обозначает решение уравнения (АВ) или (Р<5>). у решение 

уравнения (аЪ ) или ( рд )• Найдены необходимые и достаточные 

условия по отношению к функциям ±9 Ь , при которых это преоб­

разование существует. Далее определены условия при которых воз­

можно рассуждения о преобразованиях уравнений общей и Штурмо­

вой формы перенести на линейные уравнения формы Якоби. 
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