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M a t h e m a t i c s  f o r  C o m p u t e r
S c i e n c e  a n d  A p p l i c a t i o n s

M 4 C S A

A n y  q u e s t i o n s  r e g a r d i n g  t h e  s e m i n a r  c a n  b e  d i r e c t e d  t o
n i e m a g a @ m a t m a n . u w m . e d u . p l  a n d  r a d o s l a w . k y c i a @ g m a i l . c o m

https://zoom.us/j/97883442091?pwd=WTNIc1dTdmlZbkQzUGh2SUJKNE51UT09


Seminar  Topic:
Boundary value problem, 

Hilbert formulas and related topics
 
 

                     
 
  B a r u c h  S c h n e i d e r

  U n i v e r s i t y  o f  O s t r a v a

T u e s d a y ,  A p r i l  5 ,  2 0 2 2 ,  1 1 : 3 0  C E S T ( G M T + 2 )
J o i n  Z o o m  M e e t i n g :  h t t p s : / / z o o m . u s / j / 9 4 7 2 2 4 0 2 5 6 6

M e e t i n g  I D :  9 4 7  2 2 4 0  2 5 6 6 ,  P a s s c o d e :  4 5 6 7 8 7

I n  t h i s  t a l k ,  w e  d i s c u s s  t h e  s o m e  p r o b l e m s  f o r  a
f i r s t  o r d e r  l i n e a r  p a r t i a l  d i f f e r e n t i a l  e q u a t i o n s  a l l

o f  w h i c h  s o l u t i o n s  a r e  h a r m o n i c  f u n c t i o n s .
 

M a t h e m a t i c s  f o r  C o m p u t e r
S c i e n c e  a n d  A p p l i c a t i o n s

M 4 C S A

https://www.researchgate.net/institution/University_of_Ostrava/department/Department_of_Mathematics
https://www.researchgate.net/institution/University_of_Ostrava/department/Department_of_Mathematics


Seminar  Topic:
Diamond Derivative of Interval-Valued

Functions on Time Scales under 
Generalized Hukuhara Difference 

and Its Applications
 
 

                     
 
 

M a t h e m a t i c s  f o r  C o m p u t e r
S c i e n c e  a n d  A p p l i c a t i o n s

M 4 C S A

T u e s d a y ,  A p r i l  5 ,  2 0 2 2 ,  1 2 : 1 5  C E S T ( G M T + 2 )
J o i n  Z o o m  M e e t i n g :  h t t p s : / / z o o m . u s / j / 9 4 7 2 2 4 0 2 5 6 6

M e e t i n g  I D :  9 4 7  2 2 4 0  2 5 6 6 ,  P a s s c o d e :  4 5 6 7 8 7

T r i  T r o u n g  
 U n i v e r s i t y  o f  O s t r a v a

A  " t i m e  s c a l e "  i s  a  n o n e m p t y  c l o s e d  s u b s e t  o f  t h e  r e a l  l i n e
( e . g . ,  t h e  s e t s  o f  i n t e g e r s ,  r a t i o n a l  o r  r e a l  n u m b e r s ,  o r  C a n t o r

s e t s ) .  I t  i s  c h a r a c t e r i z e d  b y  t h e  b a c k w a r d  a n d  f o r w a r d  j u m p
o p e r a t o r s  r e p r e s e n t i n g  t h e  s t e p s  f r o m  a  p o i n t  i n  i t  t o  i t s  l e f t

a n d  r i g h t  n e a r e s t  p o i n t s ,  r e s p e c t i v e l y .  I n  t h i s  t a l k ,  w e  p r o p o s e
t h e  d i a m o n d -τ  d e r i v a t i v e  f o r  i n t e r v a l - v a l u e d  f u n c t i o n s  o n  t i m e
s c a l e s  v i a  t h e  g e n e r a l i z e d  H u k u h a r a  d i f f e r e n c e .  W e  f i r s t  f o c u s

o n  t h e  d e f i n i t i o n  a n d  e s s e n t i a l  p r o p e r t i e s  o f  t h e  d i a m o n d -τ
d e r i v a t i v e  t h a t  a r e  n a t u r a l l y  i n v e s t i g a t e d  b a s e d  o n  t h e  l i m i t  o f

i n t e r v a l - v a l u e d  f u n c t i o n s  o n  t i m e  s c a l e s .  W i t h  t h e  h e l p  o f  t h e
p r o p o s e d  d e r i v a t i v e ,  w e  c o n s i d e r  t h e  i n t e r v a l  d i f f e r e n t i a l

e q u a t i o n s  o n  t i m e  s c a l e s .  S o m e  n u m e r i c a l  e x a m p l e s  a r e
p r o v i d e d  t o  i l l u s t r a t e  t h e  n e c e s s i t y  a n d  e f f i c i e n c y  o f  t h e  n e w

c o n c e p t  i n  t h e s e  p r o b l e m s

https://www.researchgate.net/institution/University_of_Ostrava/department/Department_of_Mathematics
https://www.researchgate.net/institution/University_of_Ostrava/department/Department_of_Mathematics


Seminar  Topic:
Modelling and controlling turbulent flows

through deep learning
 
 

                     
 
 
 

M a t h e m a t i c s  f o r  C o m p u t e r
S c i e n c e  a n d  A p p l i c a t i o n s

M 4 C S A

T u e s d a y ,  M a y  1 7 ,  2 0 2 2 ,  1 1 : 3 0  C E S T ( G M T + 2 )
J o i n  Z o o m  M e e t i n g :  h t t p s : / / z o o m . u s / j / 9 4 7 2 2 4 0 2 5 6 6

M e e t i n g  I D :  9 4 7  2 2 4 0  2 5 6 6 ,  P a s s c o d e :  4 5 6 7 8 7

 D e p a r t m e n t  o f  E n g i n e e r i n g  M e c h a n i c s
 K T H  R o y a l  I n s t i t u t e  o f  T e c h n o l o g y

S t o c k h o l m

T h e  a d v e n t  o f  n e w  p o w e r f u l  d e e p  n e u r a l  n e t w o r k s  ( D N N s )  h a s
f o s t e r e d  t h e i r  a p p l i c a t i o n  i n  a  w i d e  r a n g e  o f  r e s e a r c h  a r e a s ,

i n c l u d i n g  m o r e  r e c e n t l y  i n  f l u i d  m e c h a n i c s .  I n  t h i s
p r e s e n t a t i o n ,  w e  w i l l  c o v e r  s o m e  o f  t h e  f u n d a m e n t a l s  o f  d e e p

l e a r n i n g  a p p l i e d  t o  c o m p u t a t i o n a l  f l u i d  d y n a m i c s  ( C F D ) .
F u r t h e r m o r e ,  w e  e x p l o r e  t h e  c a p a b i l i t i e s  o f  D N N s  t o  p e r f o r m

v a r i o u s  p r e d i c t i o n s  i n  t u r b u l e n t  f l o w s :  w e  w i l l  u s e
c o n v o l u t i o n a l  n e u r a l  n e t w o r k s  ( C N N s )  f o r  n o n - i n t r u s i v e

s e n s i n g ,  i . e .  t o  p r e d i c t  t h e  f l o w  i n  a  t u r b u l e n t  o p e n  c h a n n e l
b a s e d  o n  q u a n t i t i e s  m e a s u r e d  a t  t h e  w a l l .  W e  s h o w  t h a t  i t  i s
p o s s i b l e  t o  o b t a i n  v e r y  g o o d  f l o w  p r e d i c t i o n s ,  o u t p e r f o r m i n g
t r a d i t i o n a l  l i n e a r  m o d e l s ,  a n d  w e  s h o w c a s e  t h e  p o t e n t i a l  o f
t r a n s f e r  l e a r n i n g  b e t w e e n  f r i c t i o n  R e y n o l d s  n u m b e r s  o f  1 8 0
a n d  5 5 0 .  W e  a l s o  d i s c u s s  o t h e r  m o d e l l i n g  m e t h o d s  b a s e d  o n

a u t o e n c o d e r s  ( A E s )  a n d  g e n e r a t i v e  a d v e r s a r i a l  n e t w o r k s
( G A N s ) ,  a n d  w e  p r e s e n t  r e s u l t s  o f  d e e p - r e i n f o r c e m e n t -

l e a r n i n g - b a s e d  f l o w  c o n t r o l .

R i c a r d o  V i n u e s a  
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