
MATHEMATICAL METHODS
AND MODELLING

FOR STUDENTS OF CHEMISTRY AND BIOLOGY

Editors:
Ante Graovac, Ivan Gutman, Damir Vukičević

University of Dubrovnik
University of Split

Institute “Ruđer Bošković”
Hum naklada d.o.o.

ISBN 978-953-6954-40-7

MA
TH

EM
AT

IC
AL

 M
ET

HO
DS

 AN
D 

MO
DE

LL
IN

G
FO

R 
ST

UD
EN

TS
 O

F C
HE

MI
ST

RY
 AN

D 
BI

OL
OG

Y
G

ra
ov

ac
, G

ut
m

an
, V

uk
ič

ev
ić

, E
ds

. 

250,00 kn

KNJIGA KORICE 02.indd   1 16.12.2009   15:16:54














































































                


 








KNJIGA KORICE 02.indd   2 16.12.2009   15:16:54














































































                


 








KNJIGA KORICE 02.indd   2 16.12.2009   15:16:54




































































































































































































































































 



                

                
       
            
                

          

              



             
     


 
              



        


             


               
               




            
           
           

              
              
        




              


       





      

i



 

     



             

             





                

             
               
            
           
            







               

    












ii






































































29

        


 































   
      
        
        


             








          





            

           



        


 































   
      
        
        


             








          





            

           





30

J. ĐURĐEVIĆ et al.

        


 
















 




























         

    

 












      
          
                


           







             

          





            



        


 




             

            



            

     





             

 







            







31

J. ĐURĐEVIĆ et al. COMPARATIVE STUDY OF CYCLIC CONJUGATION

        


 
















 




























         

    

 












      
          
                


           







             

          





            



        


 




             

            



            

     





             

 







            







32

J. ĐURĐEVIĆ et al.

        


 



          

      

          











          







    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    





    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    


   


    
    
    
    
    

    
    
    
    
    



33

J. ĐURĐEVIĆ et al. COMPARATIVE STUDY OF CYCLIC CONJUGATION

        


 



          

      

          











          







    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    





    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    


   


    
    
    
    
    

    
    
    
    
    



34

J. ĐURĐEVIĆ et al.

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    







35

J. ĐURĐEVIĆ et al. COMPARATIVE STUDY OF CYCLIC CONJUGATION

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    







36

J. ĐURĐEVIĆ et al.

        


 

            



    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    



            
             



    
    
    
    
    
    
    
    
    
    

    




          



   







           



             

           







37

J. ĐURĐEVIĆ et al. COMPARATIVE STUDY OF CYCLIC CONJUGATION

        


 

            



    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



        


 




    
    
    
    
    
    
    
    
    
    
    
    
    
    



            
             



    
    
    
    
    
    
    
    
    
    

    




          



   







           



             

           







38

J. ĐURĐEVIĆ et al.

        


 

            





           







              





 





          

         

          



           



             











              

        





            

          

         

            


 

         








            


               



             










39

J. ĐURĐEVIĆ et al. COMPARATIVE STUDY OF CYCLIC CONJUGATION

        


 

            





           







              





 





          

         

          



           



             











              

        





            

          

         

            


 

         








            


               



             










MATHEMATICAL METHODS
AND MODELLING

FOR STUDENTS OF CHEMISTRY AND BIOLOGY

Editors:
Ante Graovac, Ivan Gutman, Damir Vukičević

University of Dubrovnik
University of Split

Institute “Ruđer Bošković”
Hum naklada d.o.o.

ISBN 978-953-6954-40-7

MA
TH

EM
AT

IC
AL

 M
ET

HO
DS

 AN
D 

MO
DE

LL
IN

G
FO

R 
ST

UD
EN

TS
 O

F C
HE

MI
ST

RY
 AN

D 
BI

OL
OG

Y
G

ra
ov

ac
, G

ut
m

an
, V

uk
ič

ev
ić

, E
ds

. 

250,00 kn

KNJIGA KORICE 02.indd   1 16.12.2009   15:16:54


