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We study non-negative solutions to anisotropic Trudinger-type operators
with measurable and bounded coe�cients, whose prototype is

ut −
N∑
i=1

Di

(
u2−pi |Diu|pi−2Diu

)
= 0, u ⩾ 0. (1)

More precisely, let Ω be an open bounded domain in RN , T > 0 and consider
the numbers

p+ := max
1⩽i⩽N

pi, p− := min
1⩽i⩽N

pi,
1

p
:=

1

N

N∑
i=1

1

pi
.

We study non-negative solutions to the equation

ut −
N∑
i=1

Diai(x, t, u,Du) = 0, (x, t) ∈ ΩT := Ω× (0, T ). (2)

assuming that the functions ai : ΩT×R+×RN → RN are Lebesgue measurable,
for all u ∈ R+, ξ ∈ RN , and continuous for almost all (x, t) ∈ ΩT ; and satisfy
the structure conditions:

N∑
i=1

ai(x, t, u,Du)Diu
1

p+−1 ⩾ K1

N∑
i=1

u
p+−pi
p+−1 |Diu

1
p+−1 |pi , 1 < p− ≤ p+ < N,

|ai(x, t, u,Du)| ⩽ K2 u
p+−pi
p+−1 |Diu

1
p+−1 |pi−1, ∀ i = 1, ..., N,

(3)
where K1, K2 are positive constants, and Du = (D1u, ...,DNu) is assumed to
satisfy weakly

Diu = (p+ − 1)u
p+−2

p+−1 Di

(
u

1
p+−1

)
, for i = 1, ..., N.

Our �rst main result is a Harnack inequality that holds without any restri-
ction on the gap between p+ and p−. The parameters N , p1, ..., pN , K1, K2

will be referred to as the data.
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Theorem 1. Let u be a non-negative, local weak solution to (2)-(3) in

ΩT . There exist positive constants C, C̄ depending only on the data such that,

for all cylinders

8ρ(x0)× (t0 − C̄(8ρ)p, t0 + C̄(8ρ)p) ⊂ ΩT ,

there holds

1

C
sup
ρ(x0)

u(·, t0 − C̄ ρp) ⩽ u(x0, t0) ⩽ C inf
ρ(x0)

u(·, t0 + C̄ ρp), (4)

where

ρ(x0) :=

N∏
i=1

{
|xi − x0i| < ρ

p
pi

}
.

Our second main result is the local H�older continuity of solutions. The proof
is based on the expansion of positivity for anisotropic p-Laplacian under the
additional assumption that the gap between p+ and p− is su�ciently small.

Theorem 2. Let u be a non-negative, local weak solution to (2)-(3). There
exists a number ϵ∗ ∈ (0, 1) depending only on the data such that, if

p+ − p− ⩽ ϵ∗, (5)

then u has a locally H�older continuous representative.
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ßÊIÑÍI ÂËÀÑÒÈÂÎÑÒI ÐÎÇÂ'ßÇÊIÂ ÏÀÐÀÁÎËI×ÍÈÕ

ÀÍIÇÎÒÐÎÏÍÈÕ ÐIÂÍßÍÜ

Äîñëiäæóþòüñÿ ëîêàëüíi ðåãóëÿðíi âëàñòèâîñòi ñëàáêèõ ðîçâ'ÿçêiâ àíiçî-

òðîïíèõ äâi÷i íåëiíiéíèõ ïàðàáîëi÷íèõ ðiâíÿíü, ïðîòîòèïîì ÿêèõ ¹ àíiçî-

òðîïíå ðiâíÿííÿ Òðóäiíãåðà. Äîâåäåíî ïàðàáîëi÷íó íåðiâíiñòü Ãàðíàêà äëÿ

íåâiä'¹ìíèõ ëîêàëüíèõ ñëàáêèõ ðîçâ'ÿçêiâ áåç äîäàòêîâèõ óìîâ íà ïîêàçíè-

êè pi. Êðiì òîãî, äëÿ ïåâíîãî äiàïàçîíó ïîêàçíèêiâ äèôóçi¨ âñòàíîâëåíî

ãåëüäåðîâó íåïåðåðâíiñòü ðîçâ'ÿçêiâ.
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