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Let Ay, Ay, ..., Ap1,B1,Bs,...,B,,C1,Cs,...,C, be closed linear operators in a Banach
space Z with domains Dy,, Da,,...,Da,, ,, Dp,,Dp,,...,Dp,, Dc,,Dc,,...,Dc, respec-
tively, m — 1 < « < m € N, n,r,0,¢ € NU {0}, Z be an open subset in R x Zmtete
B € C(Z; Z). Consider the quasilinear multi-term fractional equation

Des(t) = mf A, DO 5 () + z BD™(1) + 32 Ol 2(1)+
LRt DY es(t), . DO (t), DU a(t), Da(D). . D (t)).

(1)

Here D? is the Riemann — Liouville derivative with § > 0 and the Riemann — Liouville
integral with v < 0,0 <y < s < -~ <ap, <a,m—1<o <m €7Z, ap—m #a—m,
[=1,2,...nyn<m<-<ypy<an—-1<v<n€Z v—n#a—m,i1=12...4q.
Some v; may be negative. Let us define p* := m*(a, a1, a9, ..., 00,11 + 1,2+ 1,7, + 1)
(see [1]), g := max{u*, 0}, so for solving the Cauchy type problem

Daierkz(tO) = Zk, k:0717"'7m_ 17 (2)
for equation (1) conditions are met
D (tg) =0, k= —r,—r+1,..., 45 —1;

Dormith () =0, k=0,1,....m—1,1=1,2,...,n
D’Yi_ni—i_kz(t()) :07 k:O717“‘ania 2:1’27761
Define by £(Z) the Banach space of all linear bounded operators on Z,

m—1 n r m—1 n m—1
= (Do, NP0 Deyr N-llo=D_ 1 llpa, + DI+ llos, + D 1 - e, -
j=1 =1 s=1 j=1 =1 s=r

A solution to problem (1), (2) on (to,t1] is a function z : (¢o,t;] — D, such that J" %z €
C™((to, t1]; Z2) N C™ Y[t, t1]; Z), D™z € C((to, t1; DA) j = 1,2, — 1, D%z €
C((to,t1]; Dpg,), I = 1,2,...,n, DYz € C([to,t1]; Z), i = 1,2,...,q, condltlon (2) are satis-
fied, inclusion (¢, D*~™¢z(t), DY"™=etl(¢), ... D 1x(¢), D“z(t), D2z(t),...,D%z(t)) € Z
for t € [to, t1] and equality (1) for ¢t € (¢, t1] hold.

Definition 1. A tuple of operators (Ay, As, ..., A1, By, Ba, ..., By, C1,Cy, ..., C,), which
are linear and closed in a Banach space Z, belongs to the class A™" (0, ag) for some 6, €
(m/2,7), ap > 0, if

(i) D is dense in Z;
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(ii) for all A € Spyq, :={p € C: Jarg(p —ao)| < o}, p=0,1,...,m — 1 we have

Ry - (1— mf )\ij]) € L(2);

j=p+1

(iii) for any 0 € (7/2,6y), a > ag, there exists such a K(6,a), that for all A\ € Sp,,
p=0,1,...,m —1 we have

m—1
Ry - (I— > Aﬂ'—mAj)

Jj=p+1

K(0,a)
< :
- A = al[A]*

Lz

Definition 2. Let p € {0,1,...,m — 1}; a strongly continuous family of operators {S,(t) €
L(Z) :t> 0} is called p-resolving for equation (1), if next conditions are satisfied:

(i) for t > 0 S,(t)[Da,] C Da;, Sp(t)Ajwr = A;Sy(t)x for all ¥ € Dy, j =1,2,...,m —1;
Sy(t)[Dp,| C Dp,, Sy(t)Bix = B)S,(t)x for all x € Dp,; S,(t)[De,] C De,, Sp(t)Csx = CsSy(t)x
for all x € D¢,

(ii) for every z, € D S,(t)z, is a solution of linear (B = 0) problem (1), (2) with z; = 0 for
every [ € {0,1,...,m—1}\ {p}.

A p-resolving family of operators for p € {0,1,...,m — 1} is called analytic, if it has the
analytic extension to a sector ¥, := {t € C: |argt| < ¢y,t # 0} for some ¢y € (0,7/2]. An
analytic p-resolving family of operators {S,(t) € L(Z) : t > 0} has a type (¢, ag) for some
vy € (0,7/2], ap € R, if for all ¥ € (0,1), a > ag there exists such a C(¢,a), that for all
t € 3, the inequality ||S,(t)|zz) < C(¥, a)|t|* ™ PeRet is satisfied.

Theorem 1. Let m —1 <a<meN g << - <a, <a m—1<a <m €N,
ap—my #Fa—m, m" i =mf(a,ar,00,...,05), 1> P> > 6,204, 7=1,2,....m—1,
B,l=1,2,...,n,C,,s=1,2,...,r, are linear and closed operators, D dense Z. Then there are
p-resolving families of operators {S,(t) € L(Z) : t > 0} of the type (y, ap) for equation (1) for
allp=m*m*+1,...,m—1,if and only if (A, As, ..., Apn_1,B1,Ba,..., By, C1,Cs,...,C,) €
A" (g, ag). Moreover,

m—1
1 4
S,(t) = Z,(t) == 3 AP R (1 — § j AﬂmAj> eMdN, p=m*m*+1,....m—1,
T j:P"rl

where D =TT Ul U T ={AeC: A=a+re%pe (-0,0)}, T ={NeC: )=
a+reet? r € [ro,00)}, 0 € (7/2,60), a > ag, ro > 0.

Theorem 2. Let m—1<a<meN <oy << ---<a,<a m—1<aoa<m eN,
ag—myFa—m, <Y< <vy<a-ln-1<vy<n€c€Zyv—nF#a-m,i=12...4¢q,
(Al, AQ, . ,Am_l, Bl, BQ, ceey Bn, Cl, CQ, NN ,Cr> S AZ’T(Q(), CL()), 2 € D, k = /LS,,MS + 1,. cey
m—1, Z be open in Rx Zme+ (£,,0,0,...,0, 2., Zus 41, - - - 2m-1,0,0,...,0) € Z, the mapping
B € C(Z;D) be locally Lipschitz continuous with respect to the phase variables. Then there
exists t; > tg, such that problem (1), (2) has a unique solution on (tg, t].
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