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Using the above local coordinale expression of I we gel by covartanl differen-
tiatton :

(17) V=
(1% N RE =V I — Ry 10 By D0
(H') Vfl:,lr.l'. V',IE.;,.“ ]f-"-unh);:lij_“”m Tfth % Ity i ..-'n 1 h,'i'lmhl #*

Using these formulas we may get the essentiab coordinate expressions of the
sccond Bianchi tdentily :
() ¢ Plep=ePihiep, (i) eRGép = Ruéps
(iiiy IR Ep, =V, P}~V Pl
(V) Ry e pr=V i Rl —V R — R PR Ria P34 B 1 — Ry I3
(V) X AVRL A R PE =,

1id kY
(\I) : :Vl-']{,ﬂ!ij_"\mulfﬁhf *_Iflfr If ]{-‘"II‘);:,UJ =

ok

Remark that the identities (50) (i). (i) are quite obvious if we Lake inlo accounl
the expressions (30). (35). The identities (50) (i), (iv) give the partial  deri-

(50)

valives of Uhe tensar Tields R HM, with respect to the (co-) tangential
coordinales. The last identities (50) (v). (vi) are guite similar to the classical
local coordinaie expressions of the Bianchi idenlilies,
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ON THE GEOMETRY OIF THE TOTAL SPACE O1F AN INFINITE
DIMENSIONAL VECTOR BUNDLE
BY

DRAGOS TIRIM UL

The study of the differential geometry of veetor bundles by classical
met hods is nol convenient hecause some important geomelt rical ol)|0(l\ deflined
on the total space have (umpllmlvtl local forme. U'sing the ideas from bhe
Finsler geomelry. Professor R. Miroen has considerably simplificd Lhe
theory [‘)I [3]. The abject of Lhis paper is to exlend some of his resulls lo
véelor and manifolds modelled on Banach spaces.

1. Connections. Lel 37 be a smoolh Banach manifold. modelted on Banach
space M. A charl for M is given by a dilfeomorphism 5 U—o(U) where U
is open in M and () is open in WM. Given another charl for M we have Lhe
transition map

s V)=B U V). 1) =T (x).

Lel w: E— 3 be & smooth veelor bundle and (@, o, U) a local triviali-
zation for =:

Dim WL)—o(LYy = E, D)= (=(p). d ), w=x(p)=F,

where (9. U)is & charl for M and @ F,—1Tis a loplinear isomorphism ol
Banach spaces.
Given another Urivializalion (4, 9, V) we get the transition iap

Ut(zUn V) E=d(Un VY B Ua, )y =(e). T
where 1 : (U n V—L(E, E), T(x) b, 0L, is smoolh.

For the tangent bundle v TM— 3 we have Lhe Urivializalions Ty : TU—
—2(U) xM, where T3 is the tangenl map. In this case we have

U, 2y =((x), '(x)r) (17 denote the Fréchet differential of ).

For the tangent bundle o: TESIE the trivializations are (T'd, @,

= YU))
TE Y UN—=(U)«E - M=F
and the change of charls

U, a, 2, By =(l(x), T(a, U, T{x) (7)a+ T(x)b).



1

DRAGOS HRIMIUC

{ connection map for the hundle = Ea—:'\f {.\'I:;;H’!y U(;
connection) is a map N TE—I such Hm!‘ jor any !r‘n'u! f]";,-’;”h(;i‘i‘!::“t(ht-' 11,‘-;.1
of = there is « cooth map o, #o) LM, E) which gives
reprezentalioe of N by the formuly

(.1 (N (r @ 7. b) = (r. b Lo (r. )

Proposition 1. 1. I o, 0, arethe local components of N in the frintaliza-
tions (®, 2. ) respecfively (Vo9 V)0 Un V£ 0 then
(1.2) Ty (x, a)i=T'(1) (1.)a o (Hx), INRITDINESTN
Proof: We have : LN, =N, )
T } T () T (r)n.).
=(1(r), T{x)bh + T(r)m (r, )i (), 1) (e T L {i(x). (REITOTNEY) ‘
Repurk 1.1, Tn definition 1.1 il is sufficient to (l-(-mun(l ”le.l()(l'ill c:\{)':-.ttit{;-]
% 1 ;";‘m- :1 t;~i;-inli7.ill‘.;' covering of M because if exisl a local |‘( pn-ese‘ntt‘”“"
hlf,ll; (n-s;ml ~10 (M. l.') then according Lo (1.2) there s a local represents
with respee 5@k
§ fpny 5 v .I_ ‘ . . o ‘
N 11(;::p[;:r11 ‘}0 "( [;l [T:r a )l rivializing covering of M l-hvrc is & bl‘l’l()ﬂlh’ m&l_p.
(li")”i I-“_-»lm(.\l 1) which verilies (1.2) then there 1s a conneclion map & :
A e I Toval representation (1.1).
TE=I w has the loval representation (1.1 . = .
ik *1}{(’:‘;:{\':’?\ ITS. ‘The morphism N ¢ TE—IT s conlinuous Imcrlu gnfl“l)lﬁvf
fibres but nol in general onw TE—I'M {ibres. Ilj Nis lme:u) I(:p 1)15\\::;(1011(,1.:3
llhvn- N is called 4 linear conneclion map (shortly Yinear connection),
it with K in this casc. ) -
o In the lrivializations generated by (U, ) we gel

K (v, aon By =(, b1 () (u2)

here U ¢ o({)—LM. L5 E) is smoolh. The local connector ', corresponds
where U, ¢ (ML '
Jassical Chyistoifel symbols. - ‘ .
. lh("I‘l(l%“:n 1L Lel =1 =M be « smooth vector bundle. ‘Then the following
worem 11 Lel =i i

Definition L1

operties are equivalent o
e (i) There is a connecfion map N TE=E, "
iy VI splils TE (VE =Ker ="+ {he nerfieal subbunt_(), i
((:ii) (3‘)(;: T Ems VE « smoolh mor phism such thal g oi=1yg(is VE— 1L
is the canonical inclusion).
> - ' ‘ ' '
(i)::,(i{)m{li-t. 1 PE—=(TAD@&="(F) be the map given locally by

I, a, b)) = e b (x. @)

i ()., =°(T s 1 veelor
Then FF is vector bundle isomorphism. (=7(f2). = (TM) denoles the

j ed by ). ) ] =
hu“dh\}é(:“l?:tl\('g(im:{m(liz)llol\- Uhat I-. is is a toplinear isomorphism on the TE

and =(TAN@="(J) ‘ibres. . (FY ar
ol 'l‘I(w ch)angos of charts on = (TIN&= () are

O, a, % by =), T(@)a, (), T(x)b).

It onlv remains lo show that: U'F, =F U, We have

e E—

[ %)
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CF (v, by = Ul a2 b Fo (e, a)n) —(10), T (0, T 4
T, (. 0)2)
and FoU (ecas 3 By = () Te, POys, Ty (a0 T
e (1Y, T (7).

Therefore, according Lo (1.2), b-'h.f",v I, U, which is what we had Lo show. Fram
this Tollows that WS (TM)) and (7)) are subbundles of TFE, Bul
I ()Y =VE. This completes the prool of Lhe Firsl 2ssertion.

() =(ii). We can take ¢ just p: TE=VE,

(iii)y=(i). Locally in the triviadization genevated by (U7, =) ¢ has the following
form

gl ac by (v a GogF (eoay (L0} (s a ) g (. @) Lyl ayh),
bul

gl a0,y = a0, by=yi(r. )b =h,
g¥ oy S E-SLAL K E)
Hence go(r.a. nb)=(x, a, 0. b e (. a)2)
o, =45 2(U) < B LM, 1),

Sinee ¢ is a vector bundle morphism, in the trivializations generaled by (17, )
and (V, ), @, and e, are releled by (1.2). Therefore, we have found a connec-
tion N TE=E.

Theorem L2, Lel =2 E=JM a smonth vector bundle and M o Co-muni-
fold edmitting smonth parlifions of unily. Then there exisls N TE=E « connec-
lion muap.

The proof follows fron the preceding theorem and Proposilion 8, p. 59, [1].

Remark, Uhese resulls are known in the finite dimensional case and in
saome different Torms, in Lhe infinite dimensional case [3]. [6].

Proposition 1.2, Lel 72 E= M a smooth veclor bundle and o ={(d, 2, U),
(o, UY @ chart fer Moo vector bundie allas of rivializalion charfs. Suppose that
r eery (O, o, Uysod (PP, o(0) 2 E=a(U) 2 sueh fhat I (2, q) =
f: (x, l"j‘r‘)(,.r.((r)) wilh )lf‘ : ;;((la'))—;(l-f(li)) .s'muulh(m)ul F¥(r): E=E «a !7;(p!in3mr
isnmnr;ﬁai.wn. Then o =1l M, 5, U). (0, 5, U)sct] is asmooth veclor bundle
allus for =. Fhe proof is immediale.

Let =: =2 be a smoolh veetor hundle, N : THE—=ITa conneclion and
Foio(Uy = ExMaEao(U) «ExM B

Fo(r,a, b, 0y = (0, 0 ia b do(xa))).
Proposition L3, Lel o0=[(I',Td, &, = '(U)), (Td, d, =z (U))sf}

i
v

be « smooth veclor bandle allas of {rivialization charls on TE. (¢ _is the usual
veclor bundle atlas on TEN. Then the changes of charts in A are given by

U, ¢, 2, 0) == (1(2), T(0)a, U'{x)n, T()b).
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30

Pronf.
12T (F Ty (e a s hy=1I,
— I (H{x). T(o)a. . 1) )a-+-T()b — P(xye.(t, @)1 =
(). Ty (@) T (3) w4 T — T (x)e (v, )+
e (1), TR (), T{xya. P T(xyh).

s of charts are simpler. We oblain

U Fe' (a2 D) =1, U (a, a0 b —o (@, ) =

Remark. Tn the new atlas the chang
thus the same resulls as in [20 3]0 ina general setting.

2. Linear conneclions on the total space . Next we suppose thet there
exists N ¢ TE—=J a conneclion map. ;

We now want Lo construel smoolh
7F induced by N

We have the maps

allas of lrivializalion charts on

Forn(U)y 2B M E MM Eoso(U) 2 E XM EX M B Mk

P, bypeo v d) =(roao. by, eo. (2, aw v, d)
IT'_; sabisfies Lhe asserlions of Prop. 2%
Proposition 2.1, Lel o9 = (LT, TR)Y P TO, Uy (TO, .2 (U)E
=cd ¥ be a smoolh allas on Tef. Then the changes of charls are given by
U0 (i v by oo v ) =(1(2), Tya, (e T, P, TEe (X)) MYs
LrQ)ve T W+ T(d). '
Proaf.
We have:
Uo P, Ty) (F T, TRy =1, U !

and
TUMx o n by paoow dy =((t{x), T(rjum ey, Tyb s i, T2 (a4
+ T(e)e. () (A )y, T() (b T{a)d).
Thus
U0 (x, a0, by o d) —-!-2’1"["'1(1', a0 by e 0 —o (R, @, v, d)y =
), Ty ladn. T3 ). 'l"(.;\) (pwya + T(x)e—
Py e 17(0) GRG0, 1) (04 T =
— (1), Ty {a)n, Ty, F(a, Ty (et T(vye —
T (2, @yt (r), ()l (X 17 () (W
A (Y, THE) b+ T()d).

According lo (1.2) the asserlion follows,

Next we study linear connections in the vector bundle. o= TE—I
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A connection in Lhis bundle, K : 72— TI., is locally given by

(2.1) KA, a0 bspoeovod) (o, a0 v Qix.a) 0, 1) (u, ), d“-|-
40w, a) (D) s ),

where the local componenls

Ol - E—=LO - M Es M), Q2 o(l7) B LT B M

E: L)
are smooth maps. The changes of charls on T2F cre given by
U _(roa, b p oo, d) =) T)a, £ (@) (ha
=T, . Te) Gy T () (w) A1),
7Y (0w T (vad Ty (e =T (p)b 4 T(d).
The local components K_and K, are related by
KU, =UK,,

and lhus we eblain
r(OQL. @) 0 b) (pa ) =17(x) (W) -FEL(), T{EYya) ('(0)2,

() (yat TEY (e T (e (1)),
) QA @) () (o ) =T, @) (0 0) (. 0) =
2.3) P (e 2l T Qe =T (Wb 4 Qi) T(eyay ().

Py (da TEDY (@ T'(@) (w4 T{x)0).

Bul these relatious arve not simple.
Lel us cousider on T°E and 7T the 7% and, 7% allas, respectively.
Then we have i
Proposition 2.2, Lel K: T*E—TE be u linear connection in the smoolh
vector bundle o TE—I. Then in the Incal Irivializations of <. o), K has the
following local representalion ’

K3, a2, b0 p, 6,0, d)y=(x, a, v Qlr, (x, @) (0, 8) (@ 0),
Q3 @) (008 () ),

where
QL. @) (0, 0) (u, ) =QUx, OO, b —o (, AR, € —o X, Q)
and v

.ﬁi(m, a) (. B) (o €} ==Q3(x, @) (1 b —o (3, @)2) (1, € - o (A, a)p)+

o (r, QL. @) (. b —o (x, Q) (@ —o (T du) — o2, @) (@ O,

F ﬁ; to(U) X ESLEE XM, ExM; M), (2 o(U) < E=LY{EXM. ExM; E),
(Q%. Q2 are the local conneclors in the natural trivializations).

& — Matematici
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Proof. Using the formula K,=F.T ([)Ix(lf T, ) we gel easily the
resulls after spme caleulations.
lht‘ou‘m 2 1. Lel I T TE be a connection map in the smooth pector

bundle TE— I locally fiven by (2.1). Then in {he frivializalion charfs (I T,
Ty, 11D, TU) and (I, 0F T, BT, TUY we get the [ollowing [mnsfm-
me fion [r-f mulae for (he local Crmneclms- .

t(@)Q N, @) (0, b) (2, €) =1 () ()2 ﬁ;({(:v), Ty (),
T(x)) ('(x)es T (X)),

@), @) O by, (e ) =T7(x) () H+OLUx), Ty (@)
T(x)b) (@), T(x)e)-

Proof. We get casily from the equalily : U?I\Z:I\ZUL
Remark 2.1. We have .

Qi @) (4 B) (s ©) =11Qg(w, @) (h, ) 142 Qi ) (O )+
"‘Q‘(v a) (b, p) 4205, @) (b, ¢) where nel, 120l

(2.3)

10, 22Q) are smooth maps from o(U)xE onto LM, M; M), L}(M, E; M),
L*(L, M ,I\I), L (B, E; M), respec tively,

For D- we have an 'mllogom decomposilion.

Lel ue TE. Then u=uv*+u', wsHE, vweVI. In the local triviali-
zation (F,T®, @, = '(U)), us T.—.“(U). We have

FLraty=(x, ¢, %, 0) = o(U) < E XA X0,
FoTO(u) =(, ¢, 0, by e o(U) X EXO 3K,
Let we T2, We have w—w* {w', wte T'(HE), weT(VE) and in a
local trivialization (I T(7,Td), I7,T®, TU), we U
For@r, @) @)=, . % 05 g, v, 0)
For 170) (W) =(x, a,0, b5 p, ¢,0,4d).

Definition 2.1. A connection K : T*E—TE in the smooth vector bundle

TESE is a d-connection if Kw" =K"(w") =0 (K" and KV are projections on
HE and VE).

Proposition 2.3. A connecloos £0: i "Ees T is a d-connection if and only if

21@; ﬁegg-lézllij::;:x.g'é —0,
Proof. i ) B
Ky, o7 5 g6 wd)=(x, ¢ vb 10 (00 1) 0G0 ) 4210, )+

+202(b. ), d+1QI0. p,)+lﬁg(> €) -+ 1020, ¢) -+, ©)),
Krh) =0, 102 =102=0, K'(n?)=0, *(Q}=207=0.
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Thus «a d-connection has the following local form
Kx an by poeswed)—=(roa, v3Lx, o) (o ) FCU, @ G 0),
d 12, @) (b )OO 0, o),

where we denofe 1,0 =100 1,2 =008 €1 =220, (2 =20)2,

Remark 2.2, We gel The following Lransformation [ormulae for the local
conneclors

F)LI a) () =" () ()r-FLLUR), T(@)a) (). (X))
CRCHR, @ (u ey =CL{Y, Ty ('(e). T)e),
T LA, a) (b, w) = T7Ce) (b A-LL @), Tl (T)b, 1(2)w),
T@YCAr, a)y (b €y = CEU(), T(x)a) (T()b, T(x)e)

These retalions generalize vesults from [2] to the infinife dimensional mani-
fulds.

(2.4)

Theorem 2.2, Lel M be o smooth Banach manifold  admitling smooth
parlitions of unity. Then the maps

Ko(eoa by oo, v dy=(u, aov4-000) On ), d-Dee(e, a) ()

(where T, o(U)—L2 LM ;M) is a [ocal conneclor for a lincar conneclion
on M) are local components for @ d-conneclion K: T"E—TI.

Proof. We have the following transformalion formula for the local con-
nector

Ul (x) (2, ) == () wh-F Do () (1 (0, () ),
Differentiafing parliolly wilh respecl lo « in direction & we gel
T{x) Do, (:t. @y () po— T (WE Do (1), 7)) (TQ)NE(X)p.

Remark 2.3, The same Llechnigque may be used for the sludy of linear
connections in the vertical vector bundle VE—FE (Finsler conneciion).

Alinear connection K : T(VE)— VE is given by the local formula
Rr,a,0,bip0, 0, d)y=(x, a,0, d4+0 (2, ) (b, (1, ©)) =
(v, @, 0, d T (2, afby) +C (2, @) (b, c}) (h==v=0in (2.1)),
Tyt o(UYXESL(E M3 B, C, @ o(Uyx E=L(E, E; E).
The transition maps are
Uz, a,0, b)) =(l(x), T(x)a, 0, T(x)D),
U5 0,005 e, 0,d)=(t(2), T(x)a, 0, T(xb; @y T'() (@a+
+T(@)e, 0, 7'(2) (@b + T@)d).

The local components T, and I', are related by the equalions
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T(x)T (2, @) — 17 (@) (W T (1), T(x)a) (T(a)b, I'(2)e)

(5) 1-C(1(x). T(r)e) (T, T'() (p)a),

(2.6) T(x)C {2, «) (b, €) =C (I(x), T()a) (T, T(x)).

In the new trivializations K had the local form
K, TO K, 120y = K
K, (x, 0, 0, b) =(x, ¢, 0, d-+T (2, o) (¢, ) +C(x, 4) (0, € —ory(z, )u)=
(2, @, 0, A+, a) (b p)+C o, @) (0, o)),
where
(2, @) (b, ) =T, ) —Co( 5 @) (b, 0w, a)p),
and
Co(x, @) (b, ) =Cy(x, @) (b, ©).
1f we change Lhe trivializalions, U41\;;—"I{_,; U®(2.5) reduces to

@5 T2 @) 0, @) =T"() (Wb +T,(), T(2)a) (T(x)b, £'(@)u),

which is more simple. One oblains in a general selling Lhe same results as in [4].

3. The torsion and the eurvature of a d-connection, Let _XECE(L) be a
smooth veclor field. In natural charts X has the local expression.

X(r, @) =(x, ¢, X(x, a), X:(x, a)).

We wrile shortly

N =(XN1, X2) (principal parts).
In the new triviulizalions chorts

N(x, @) =(z, a, X"(x, ), X¥(x, a)
Shortly )

X =(X¥, X").
We have
NI =X' XV=X*+4+wXL

Proposition 3.1, Lef X, Y, € @(E). In the new frivialization charts we have

the following local expressions
X (x, @ b b =(x, a, X, XY5 A b, DX#(A, b —e)), DXT(M b —ed))
[X, Y] o) =(x, ¢ DYIXH, XY —XT)—DX*(Y", YV —a¥™),
DYV(X?, XV —oX")—DX"Y" YV —0Y )t (Y, YV —Y#)XH —
©(XT, XY —aXH)YT).
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The prool is immediate
Let X, Y=oB(l) and et K T*ESTI be a conneetion map.
We define the covariant derivalive by

i Vi E) = ()= (), (N, )= VY

where

V(N Y),

VN, Yy =KY XN,

Propesition L1 Tn fhe new (rivializalion charls VY has (he following
focal form

VY =(DYA(X?, XV N O (007 Y (XY, X), DY'(NL N —aXNT)4-
-i_lg('}"”. YUY (NI, XU (principad part of ViY),
Proof. We use the relation VY« KY N,
Next we study Lhe torsion and Uhe curvalure of o d-conueclion . Il K T2ES TE
is a d-connection we have Lhe following local Torm for the covariant derivalive.
V_\vY-—(DY"(,‘”, ,‘I.——(OX”)*FL'(Y”, '\H)_|_C|(')'H’ "\'l')‘ 1,)\'['(:\:”, xl'_w_ylf)_l_
+LYT X)L C(YT, X)),

Clearly (VoYY (v Y —0. Thus Uhe horizoutat and vertical buuodles
are parallel with respect Lo V.
The torsion [or a d-conneclion is defined by the usual formula

TN, Y)—=VY -V, N [N, YL
Since N=XY1-N" Y =YV7 1YY Lhen
TN, Y)Y =T(XI, Y L (XA, YD) TN, Y T(NY, YY)

Theorem 3. 1. In lhe new frivielizalion charts we hape the following local
forms

T(X”, Y”)' (L'(Y”, xu) —L[(X”, Y”), («)‘(Y”, 0)-3_-[1)"\1’[ —0)'(X”, OJX”)Y”),
TN, Y”) '(Cl(xr, Y, o' {0, XV)XH —L*(N%, Y”)),
TXY YY) (0, C(YY, X)) —CH(XY, Y.

Remark 3.1. The d-conneclion is wilhoul torsion if and onfy ii L1, C®
are symmelric bilinear maps, ('=0,

@'(h, N =", Ou)k, (0, D)p =L, p).
For the curvalure we have the formula
I{(-\" }" z) V_\'Vl'z _\7 i‘V_.\,Z '_V[\'. ] Jz-

Theorem 3.2, In fhe new (rivialization charfs we have the following local
s
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R(XY, YMZ! —DIN(XNY, —oXNY) (7, YTy~ DLYY !, —o Y)Y (27, XT) -
FLNLIZY, Y, XY L2 N, Y)Y 2N, o (N —
WY MY o (Y7, —aYT)XT).

R(XY, YMZT - DLNO, NT) (27, YH) - DEYH, - ) (20 N —
CLHCHZY, N, Y RO, Y XD O o', NN,
R(NY, YVZH =DEHO, XY (27, Y1) - DEH0. YT (2" X"+
LCHCHZT, YN ez, XDUYY)

for the horizontal component. The verlical component follows [rom the above {hree

relations if we substitute in () 2" with 2% and LY, CYowith 12, €7,
The last Lwo theorems generalize the results from [21, 131
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FINSLEFR SPACIS WLITH RECTILINEAT ENTRIEMALS
BY

WD NEANALIYY

Introduction. Finsler spaces witly reclilinear extremals have been CORnSi-
dered by many authors and reeenlly we have inleresting resulls  given by
M. ITashiguchi [1], M. Matsumotao [2] and T, Okada [B].
As it is well-known @ Finsler space is wilh rectilinear extremals it and only
i it is projectively flal [3], and it is characlerized by vanishing ol the so-called
Weyl tensor and Douglas tensor in case of dimension more thar two [2]
Interms of the Berwald conneelion ave these tewsars wrilten by Uhe i-eurvature
tensor M and ho-curvatore tensor 0o respeelively. ~

The purpose of the presenl paper is Lo sludy Finsler spaces I, wilh
rectilinear extremals in a rectitinear coordinate system [3]. Mber we are coneer-
ned with 17, of vanishing I and ¢, that is, locally Alinkowski spaces [, § 24],
the subsequenl two sections are devoled Lo considering P, with 1/ -0 and I
with G =0 respectively.

The author wishes {o express his sincere grolitude Lo Prolessor Di.
M. Malsumeoto forthe invaluable suggestions ind enconragement.

§ L Finsler spaces with rectilinear extremals. A Finsler space J9, is with
rectilinear extremals if and only i 7, is covered by coordinate neighborhoods
in every ncighborhood of which there exists @ function (v, yj (posilively
homogencous of degree 1 in yf) satislfying .

(1) (e, g) = —o{r. )y

where G'(r, i) =viy’ "2 und i, ave Christoffel symbols. Following Mals u-
molo [3]suchacoordinalesystem witl be e alled reefifinear and e function
p(x, y) is the projecftve fuctor. Irom [G] we have

: Proposition 1. A Finsler space I5, is with rectilinear cxlremals if and only
if lhere exists a coordinale system in « neighborhood of every poinl such thal one
of the following conditions holds '

) bl =83l s

@) Oy =—pslp —pud, —~ply —Lpp s
) =8,

(g) Lo = —i(Lp) s

6) akgu =—-2gij P gi”’f_gﬂ'l’-—.’thk—U_fpsk—‘lpcm—}«-’-ﬁuk )



