
�U�p�r�a�v�l�j�a�n�j�e� �r�o�b�o�t�s�k�i�m� �s�u�s�t�a�v�i�m�a� �p�o�m�o���u� �m�o�b�i�l�n�i�h
�u�r�e���a�j�a

�U�m�i�l�j�a�n�o�v�i���,� �T�e�r�e�z�i�j�a

�M�a�s�t�e�r�'�s� �t�h�e�s�i�s� �/� �D�i�p�l�o�m�s�k�i� �r�a�d

�2�0�2�3

�D�e�g�r�e�e� �G�r�a�n�t�o�r� �/� �U�s�t�a�n�o�v�a� �k�o�j�a� �j�e� �d�o�d�i�j�e�l�i�l�a� �a�k�a�d�e�m�s�k�i� �/� �s�t�r�u�
�n�i� �s�t�u�p�a�n�j�:� �J�o�s�i�p� �J�u�r�a�j� 

�S�t�r�o�s�s�m�a�y�e�r� �U�n�i�v�e�r�s�i�t�y� �o�f� �O�s�i�j�e�k�,� �F�a�c�u�l�t�y� �o�f� �E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�i�n�g�,� �C�o�m�p�u�t�e�r� �S�c�i�e�n�c�e� �a�n�d� 

�I�n�f�o�r�m�a�t�i�o�n� �T�e�c�h�n�o�l�o�g�y� �O�s�i�j�e�k� �/� �S�v�e�u�
�i�l�i�a�t�e� �J�o�s�i�p�a� �J�u�r�j�a� �S�t�r�o�s�s�m�a�y�e�r�a� �u� �O�s�i�j�e�k�u�,� �F�a�k�u�l�t�e�t� 

�e�l�e�k�t�r�o�t�e�h�n�i�k�e�,� �r�a�
�u�n�a�r�s�t�v�a� �i� �i�n�f�o�r�m�a�c�i�j�s�k�i�h� �t�e�h�n�o�l�o�g�i�j�a� �O�s�i�j�e�k

�P�e�r�m�a�n�e�n�t� �l�i�n�k� �/� �T�r�a�j�n�a� �p�o�v�e�z�n�i�c�a�:�h�t�t�p�s�:�/�/�u�r�n�.�n�s�k�.�h�r�/�u�r�n�:�n�b�n�:�h�r�:�2�0�0�:�0�2�9�2�1�4

�R�i�g�h�t�s� �/� �P�r�a�v�a�:�I�n� �c�o�p�y�r�i�g�h�t� �/� �Z�a�a�t�i���e�n�o� �a�u�t�o�r�s�k�i�m� �p�r�a�v�o�m�.

�D�o�w�n�l�o�a�d� �d�a�t�e� �/� �D�a�t�u�m� �p�r�e�u�z�i�m�a�n�j�a�:�2�0�2�5�-�0�2�-�0�8

�R�e�p�o�s�i�t�o�r�y� �/� �R�e�p�o�z�i�t�o�r�i�j�:

�F�a�c�u�l�t�y� �o�f� �E�l�e�c�t�r�i�c�a�l� �E�n�g�i�n�e�e�r�i�n�g�,� �C�o�m�p�u�t�e�r� �S�c�i�e�n�c�e� 

�a�n�d� �I�n�f�o�r�m�a�t�i�o�n� �T�e�c�h�n�o�l�o�g�y� �O�s�i�j�e�k

https://urn.nsk.hr/urn:nbn:hr:200:029214
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.etfos.hr
https://repozitorij.etfos.hr
https://zir.nsk.hr/islandora/object/etfos:4132
https://repozitorij.unios.hr/islandora/object/etfos:4132
https://dabar.srce.hr/islandora/object/etfos:4132


! !

!"#$%&'&()#*+,!&-.*+$/+.*!)/,!!0.1#/.*$*,!&+#2$ *

3.2$')#)*#'#2)/,)#45&2#6*/.%$5./!)".*& *

&53,/0.7&+!2&4*)#45,',8&+.*,!&+#2 *

!

!9:;<=>=?@=*AB;C=D*

!

!

!

!

!

!

!"#$%&'$(')*#+,+- ./01*.!.-$%01$*"+1+2!*

1+,0&(03*!#)4$'$ *

E=F>GHAI=*JKC*

!

!

!

!"#"$%&'()*%+&',-.%/(

!

!

!

!

!

,A=D:I6*LMLNO*



! !

!.E/P.+ *

"#!$%&' !#########################################################################################################################################!" !

"#"#!()*)+),!*-./012,03!4)*) !#####################################################################################################!" !

5#!$678%9:8;:< !7&=&>?@AB!?$?>8%&B !##########################################################################!5!

5#"#!70C0+2,-!2D2+)E-!F)!.)+40/-4)GHI!-!2,IG-4)GHI!0,0/-GI!###########################################################!J!

5#5#!$.4)E/H)GHI!40C0+2,-1!2D2+)E01!10C-/G01!)./-,)K-H01!####################################################!L!

J#!@&7AM><;<!><N;&9&OA:<!###################################################################################################!P!

J#"#!%-QI./)+R0412,-!4)FE0H!10C-/G-S!)./-,)K-H)!#########################################################################!P!

J#5#!T/D++I4!4)*G-!0,E-4!#################################################################################################################!U!

J#5#"#!@/HDVGI!,)4),+I4-2+-,I!###################################################################################################!W!

J#5#5#!84S-+I,+D4)!##################################################################################################################!"X!

J#5#J#!&2G0EG)!34)*-EG)!HI*-G-K)!##########################################################################################!"5!

J#J#!64034)12,-!HIF-,!')4+!#########################################################################################################!"Y!

J#Y#!7)FE0HG0!0,4DZIGHI!8G*40-*!?+D*-0!##################################################################################!"[ !

J#L#!!7-EI4.0*!C-C/-0+I,)!###########################################################################################################!"U!

J#[#!'-0!C-C/-0+I,)!#####################################################################################################################!5X!

J#P#!640+0,0/-!-!)/)+-!F)!.4-HIG02!DZ-E0!#######################################################################################!5"!

J#U#!\IC?0K,I+!,01DG-,)K-H2,-!.40+0,0/!#################################################################################!55!

Y#!78(%&:!67&O78B?@&O!7:<M<;:8 !################################################################################!5Y!

Y#"#!()S+HIE-!G)!2D2+)E!###############################################################################################################!5Y!

Y#5#!'-F)HG!,04-2G-V,03!2DVI/H)!#################################################################################################!5L!

Y#J#!?+4D,+D4)!.40HI,+)!###############################################################################################################!5[ !

Y#Y#!A1./I1IG+)K-H)!F)S+HIE)!G)!2D2+)E!#####################################################################################!5U!

Y#Y#"#!64-H)E)!,04-2G-,)!##########################################################################################################!5U!

Y#Y#5#!64-,)F!/-2+I!40C0+)!########################################################################################################!J" !

Y#Y#J#!?.)H)GHI!2!40C0+01!######################################################################################################!JJ!

Y#Y#Y#!64-,)F!.0*)+),)!2.0HIG03!40C0+)!#################################################################################!JJ!

Y#Y#L#!64-,)F!9-'87!1).I!-!D.4)E/H)GHI!.)+40/G-1!+0V,)1)!################################################!JL!



! !

Y#Y#[#!64-,)F!.4-HIG02)!DZ-E0!-!2DVI/HI!F)!G)E-3)K-HD!#############################################################!JW!

L#!><?>A78;:< !############################################################################################################################!Y5!

[#!(8@9:$]8@ !###########################################################################################################################!YY!

9A><78>$78 !##############################################################################################################################!YL!

?8^<>8@ !#####################################################################################################################################!YU!

8=?>78_> !##################################################################################################################################!YW!

^A%&>&6A?!##################################################################################################################################!LX!

67A9&(A!########################################################################################################################################!L"!

!



!

" !

QO!$",E *

$! *)G)QGHI1! 2E-HI+D`!40C0+-,)! HI! .02+)/)! FG)V)H)G! -! C4F04)2+Da-! 2I,+04! +ISG0/03-HI! ,0H-! 2I!

.4-1HIGHDHI!D!4)F/-V-+-1!.0*4DVH-1)!,)0!Q+0!2D!-G*D2+4-H)`!1I*-K-G)`!-2+4)Z-E)GHI!-!1G03)!*4D3)#!$!

2,/0.D! 40C0+-,I`! .02ICGD! E)ZG02+! -1)HD! 2I4E-2G-! 40C0+-! ,0H-! 0C)E/H)HD! 4)FGI! F)*)+,I! .0.D+!

.)+40/-4)GH)!-!G)*F04)#!$.4)E/H)GHI!+-1!40C0+2,-1!2D2+)E-1)!.D+I1!10C-/G-S!)./-,)K-H)!0103DaDHI!

,04-2G-K-1)! HI*G02+)E)G! .4-2+D.! 40C0+-1)! -! GH-S0E-1! RDG,K-0G)/G02+-1)`! V-1I! 2I! 0103DaDHI!

*)/H-G2,0!G)*3/I*)GHI`!D.4)E/H)GHI! -! 0.+-1-F)K-H)!4)*)! 2I4E-2G-S!40C0+)#!&EI! )./-,)K-HI! .4DZ)HD!

.4),+-VG02+!-!0103DaDHD!,04-2G-K-1)!*)!G)*F-4D!.402+04`!D.4)E/H)HD!40C0+-1)!-!DG).4-HI*I!4)*GI!

.40KI2I`!2EI!+0!.D+I1!GH-S0E03!.4-HIG02G03!D4Ib)H)#!

$!2,/0.D! *-./012,03!4)*)`!R0,D2!HI!2+)E/HIG!G)!4)FE0H! .4034)12,03!4HIQIGH)!F)!D.4)E/H)GHI!

40C0+2,-1!2D2+)E01!.D+I1!10C-/GI!)./-,)K-HI#!_-/H!4)*)!HI!-1./I1IG+-4)+-!RDG,K-0G)/G02+-!,0HI!aI!

0103Da-+-! ,04-2G-K-1)! .4-H)ED!D! )./-,)K-HD`! .4I3/I*! *02+D.G-S! 40C0+)`! 2.)H)GHI! 2! 0*)C4)G-1!

40C0+01!+I!D.4)E/H)GHI!GH-1I#!&2-1!+03)`!)./-,)K-H)!aI!0103Da-+-!.4-,)F!-GR041)K-H)!0!2.0HIG01!

40C0+D`! .4-HIG02! DZ-E0! E-*I)! 2! ,)1I4I! 40C0+)! +I! 2DVI/HI! F)! G)E-3)K-HD! -! D.4)E/H)GHI! .)+40/G-1!

+0V,)1)#!$F-1)HDa-!D!0CF-4!C4F!4)2+!40C0+-,I! -! .0+4ICD!F)!DV-G,0E-+-1!D.4)E/H)GHI1!40C0+2,-1!

2D2+)E-1)`!4)FE0H!10C-/GI!)./-,)K-HI!F)!D.4)E/H)GHI!40C0+-1)!-1)!EI/-,-!.0+IGK-H)/!-!E)ZG02+#!@40F!

0E)H!4)*`!-2+4)Z-+!aI!2I!+ISG0/03-HI!-!)/)+-!,0H-!0103DaDHD!4)FE0H!+),EI!)./-,)K-HI`!2!R0,D201!G)!

T/D++I4!4)*G-!0,E-4`!,0H-!HI!HI*)G!0*!G)H.0.D/)4G-H-S!0,E-4)!F)!4)FE0H!E-QI./)+R0412,-S!10C-/G-S!

)./-,)K-H)#!&2-1!+03)`!C-+!aI!,04-Q+IG)!-!!"#$%&'(!C-C/-0+I,)!F)!D.4)E/H)GHI!2+)GHI1!)./-,)K-HI!+I!

)"' !C-C/-0+I,)!F)!-FE4Q)E)GHI!14IZG-S!F)S+HIE)!-!,01DG-,)K-HD!2)!2I4EI401#!640+0,0/-!-!)/)+-!F)!

.4-HIG02! DZ-E0! C-+! aI! ,04-Q+IG-! F)! .4-,)F! E-*I)! 2! ,)1I4I! 40C0+)! D! 2+E)4G01! E4I1IGD#! @40F!

-1./I1IG+)K-HD!RDG,K-0G)/G02+-!-!+I2+-4)GHI`!K-/H!HI!.4DZ-+-!.0DF*)GD!-!-G+D-+-EGD!10C-/GD!)./-,)K-HD!

,0H)!aI!0103Da-+-!,04-2G-K-1)!DV-G,0E-+0!-!.4),+-VG0!D.4)E/H)GHI!40C0+2,-1!2D2+)E01#!

QOQO!RKCKBKI*C=F>GHAIGS*JKCK*

$! +I04-H2,01! *-HI/D! 4)*)! .0+4ICG0! HI! .40DV-+-! -! 0.-2)+-! 2D2+)EI! -! )./-,)K-HI! F)! D.4)E/H)GHI!

40C0+2,-1! 2D2+)E-1)! -! +ISG0/03-HI! F)! -F4)*D! 10C-/G-S! )./-,)K-H)! F)! T/D++I4! ./)+R041D#! $!

.4),+-VG01!*-HI/D!4)*)!.0+4ICG0!HI!,04-2+Ia-!T/D++I4!4)*G0!0,4DZIGHI!-F4)*-+-!10C-/GD!)./-,)K-HD!

,0H)!0103DaDHI!D.4)E/H)GHI!2!40C0+2,-1!2D2+)E01#!

! !



!

5!

LO!$-/."'+.5+#* /,T,)!2& 0 *!$!)." ,0 *

@40F!.0E-HI2+`!G).4I*),!K-E-/-F)K-HI!DE-HI,!HI!C-0!D21HI4IG!.4I1)!0/),Q)E)GHD!2E),0*GIEG-S!

.02/0E)! -! 21)GHIGHD! 4-F-,)! F)! /HD*I`! .02ICG0! D! 0.)2G-1! -/-! -F)F0EG-1! 2-+D)K-H)1)#! $! +01!

,0G+I,2+D`! 4)FE0H! +ISG0/03-HI! -! G).4I*),! FG)G02+-! *0G02I! -G0E)+-EG)! 4HIQIGH)! ,0H)! FG)V)HG0!

0C/-,DHD!G)Q!Z-E0+#!:I*G0!0*!+),E-S!4HIQIGH)`!V-H)!2I!.4-2D+G02+!EIa!-+I,),0!02HI+-`!)!0.I+!2I!10ZI!

4Ia-!*)!HI!+I,!.4I*!. 40KE)+01`!HI!40C0+2,-!2D2+)E#!

70C0+2,-! 2D2+)E! HI! ,01./I,2)G! 2,D.! 1IbD20CG0! .0EIF)G-S! S)4*EI42,-S! -! 20R+EI42,-S!

,01.0GIG+-! ,0HI! 0103DaDHD! )D+0G01G0! -/-! .0/D)D+0G01G0! *HI/0E)GHI!40C0+)! D! -FE4Q)E)GHD!

4)F/-V-+-S!F)*)+),)! -!RDG,K-H)#!N)4*EI4!G)HVIQaI!V-G-!40C0+2,0!+-HI/0`!),+D)+04-!-!2IGF04-̀ !*0,!20R+EI4!

0CDSE)a)! .4034)12,I! )/304-+1I! ,0H-!2EI!E-QI!D,/HDVDHD!-!D1HI+GD!-G+I/-3IGK-HD!cIG3/#!*%+","-"./0

"1+$//"2$1-$30 *4d#! 70C0+-,)`! ,)0! 34)G)! FG)G02+-! ,0H)! 2I! C)E-! .40HI,+-4)GHI1`! ,0G2+4D-4)GHI1`!

D.4)E/H)GHI1! -! .4-1HIG01!40C0+)!e"f`! -1)!2EI!EIaD!E)ZG02+!D!2DE4I1IG01!2E-HI+D!-! .02+)/)!HI!

GI-F02+)EG-!*-0!2+4)+I3-HI!4)2+)!-!G).4I+,)!2E),I!4)FE-HIGI!FI1/HI#!70C0+2,-!2D2+)E-!2D!EIa!GI,0/-,0!

*I2I+/HIa)!.4-2D+G-!D!-G*D2+4-H2,0H!.40-FE0*GH-`!)! .4I1)!*02+D.G-1!.0*)K-1) !?+)+-2+-V,03!0*HI/) !

BIbDG)40*GI!TI*I4)K-HI!70C0+-,I!!cIG3/#!41+$%1.+"'1./05$($%.+"'10 ',0!'6'+"-73045!d!*0!5X55#!

30*-GI`!C40H!-G*D2+4-H2,-S!40C0+)!,0H-!2D!D!D.0+4IC-!-/-!),+-EG0!.02+)E/HIG-!D!4)F/-V-+-1!-G*D2+4-H2,-1!

2I,+04-1)!-FG02-!0,0!J! -! .0/!1-/-HDG)!HI*-G-K)!e5f#!8F-H)̀!D,/HDVDHDa-!8D2+4)/-HD!-! ;0E-! (I/)G*` !

*01-G-4)!3/0C)/G-1!+4Z-Q+I1!-G*D2+4-H2,-S!40C0+)`!.4-!VI1D!HI!@-G)!G)HEIaI!+4Z-Q+I!,0HI!V-G-!L5g!

D,D.G-S! -G2+)/)K-H)! D! 5X5"#!30*-G-#! :).)G`! ?HI*-GHIGI! 81I4-V,I! '4Z)EI`! 7I.DC/-,)! @04IH)!-!

;HI1)V,)!2D!+),0bI4!FG)V)HG-!-34)V-!G)!+4Z-Q+D#!</I,+40!h!I/I,+40G-V,)!-G*D2+4-H)!3/)EG-!HI!,D.)K!

-G*D2+4-H2,-S!40C0+)!F)*GHI! *E-HI!30*-GI`!.0+-2GDEQ-!+),0!)D+010C-/2,D!-G*D2+4-HD̀! ,0H)!HI! .4E0!

1HI2+0!*4Z)/)!0*!2)1-S!.0VI+),) !e5f#!?/-,)!5#"#!.4-,)FDHI!-F3/I*!GI,0/-K-GI!4)F/-V-+-S!-G*D2+4-H2,-S!

40C0+)#!!

!

!"#$%#&#!"#$%&'!#&'($)$*$!$+,-.*#$/.%$!#010*$!%023&+$/4!5657!89:!

!



!

J!

!&2-1!-G*D2+4-H2,-S!40C0+)`!DG)F)*!GI,0/-,0!30*-G)!FG)V)H)G!4)2+!G)!+4Z-Q+D!C-/HIZI!-!2I4E-2G-!

40C0+-#!7)F/03!+01D!HI!C4F!G).4I*),!+ISG0/03-HI`!2EI!EIa)!.0+4IC)!F)!)D+01)+-F)K-H01!+I!.0EIa)GHI!

2EHI2G02+-!0!.4I*G02+-1)!,0HI!+),E-!40C0+-!103D!*0G-HI+-`!,)0!Q+0!2D!EIa)!.4IK-FG02+`!21)GHIGHI!

34IQ),)!-!.0C0/HQ)GHI!2-3D4G02+-#!()!4)F/-,D!0*!-G*D2+4-H2,-S!40C0+)! ,0H-!-1)HD!*0C40!*IR-G-4)GI !

.4-1HIGI `! 2I4E-2G-! 40C0+-!2I! ,04-2+I! D! Q-40,01! 4)2.0GD!.0*4DVH)!.0.D+! +4)G2.04+)! -! /03-2+-,I`!

2-3D4G02+-`!1I*-K-GI`!D302+-+I/H2+E)`!.0/H0.4-E4I*I`!,Da)G2+E)`!-+*#!?+)+-2+-V,-!0*HI/!AT7h) !*0!5X55#!

30*-GI!C-/HIZ-!"`X"X!.40-FE0b)V)!2I4E-2G-S!40C0+)!*-/HI1!2E-HI+)!-!+0!-2,/HDVDHDa-!.40+0+-.-4)GH)!-!

-G+I34)+04I! 2D2+)E) ! eJf#! &VI,DHI! 2I! *)! aI!-G*D2+4-H)! 2I4E-2G-S! 40C0+)`! -),0! 1/)*)!-! D! 4)FE0HD`!

*0Z-EHI+-!2EI!EIa-!.04)2+!D!CD*DaG02+-#!7)F/03!HI!+01I!Q+0!1G03I!+E4+,I!H0Q!DE-HI,!.40/)FI!,40F!

4)GI!R)FI!4)FE0H)!2E0H-S!.40-FE0*)!+I!),+-EG0!+4)ZI!-GEI2+-K-HI!-!24I*2+E)!,),0!C-!02-3D4)/I!.0+4ICG0!

R-G)GK-4)GHI#!$!2,D.-GD!2I4E-2G-S!40C0+)!2.)*)HD!-!40C0+-!F)!.)+40/-4)GHI!-!2,IG-4)GHI!0,0/-GI!4)*-!

G)*F04)`!*I+I,K-HI!-!2.4HIV)E)GH)!.0+IGK-H)/G-S!2-3D4G02G-S!.4-HI+GH-#!

LOQO!/GUGBAI=*A;ABK9=*VK*FKBJG>=JK@D:*=*AI:@=JK@D:*GIG>=@:*

70C0+2,-!2D2+)E-!F)! .)+40/-4)GHI!-!2,IG-4)GHI!0,0/-GI!2D!0.4I1/HIG-! ,)1I4)1) `!2IGF04-1)!F)!

*I+I,K-HD! .0,4I+)`! +I41)/G-1! ,)1I4)1)! -! *4D3-1! 2-3D4G02G-1! +ISG0/03-H)1)#! ()! 1).-4)GHI!

.402+04)!̀+),E-!40C0+2,-!2D2+)E-!2I!G)HVIQaI!02/)GH)HD!G)!9-' 87 !cIG3/#!8"29+0($+$-+"'10.1(0!.2"1"2d!

+ISG0/03-HD!HI4!,04-2+-!E-20,0!.4IK-FGI!2IGF04I!F)!4I3-2+4)K-HD!.0E4)+,)!/)2I42,-S!F4),)!Q+0!4IFD/+-4)!

2+E)4)GHI1 !E4/0!*I+)/HG-S!-!.4IK-FG-S!1).)!0,0/-GI#!9-'87!+ISG0/03-H)!*0G02-!GI,0/-,0!.4I*G02+-`!

D,/HDVDHDa-!2.020CG02+!-FCHI3)E)GH)!3I01I+4-H2,I!*-2+04F-HI!-!103DaG02+!,04-Q+IGH)!+-HI,01!*)G)!

-! G0a-! eYf#! &E0! F)*GHI! HI! -FG-1G0!,04-2G0! HI4! 0103DaDHI! 40C0+-1)! *)! GI21I+)G0! 2G-1)HD! -!

.4-,D./H)HD!.0*)+,I!-!+-HI,01!G0aG-S!2)+-`!,)*)!G)HVIQaI!GI1)!/HD*-!D!.402+04-1)!,0H-!2I!2G-1)HD#!

$! 2E-HI+D! .02+0HI ! C40HGI! ,01.)G-HI! ,0H)! 2I! C)E-! 4)FE0HI1! 40C0+)!F)! .4DZ)GHI!2-3D4G02+-!0*!

.0+IGK-H)/G-S!.4-HI+GH-`!)!GI,I!0*!GH-S!2Di!

!

¥! :'7+'10 );1.<"-7 ! h! .0FG)+! .0! 2E0H-1!-G0E)+-EG-1! -! E-20,0+ISG0/0Q,-1! 40C0+2,-1!

4HIQIGH-1)#!;H-S0E!.4I.0FG)+/H-E!40C0+!=&'+̀!,0H-!2I!-F1IbD!02+)/03!02/)GH)!G)!9-'87!

+ISG0/03-HD`!10ZI!2I!,04-2+-+!F)!.)+40/-4)GHI!-!G)*F04!0,0/-GI#!

¥! >1"29+7-'&$! j ! 2.IK-H)/-F-4)G! F)! 4)FE0H! )D+0G01G-S! 40C0+2,-S! 4HIQIGH)! F)! 2-3D4G02+#!

;H-S0E-! 40C0+-`! .0.D+! 10*I/)!>1"29+7-'&$0 >?̀! 0.4I1/HIG-! 2D! 4)FG-1! 2IGF04-1)!-!

+ISG0/03-H)1)!F)!G)*F04!-!.)+40/-4)GHI!H)EG-S!.402+04)#!

¥! @'6./+0!'6'+"-7!j !R0,D2!2+)E/H)!G)!2+E)4)GHI!40C0+)!F)!G)*F04!2-3D4G02+-!D!.02/0EG-1!

0,4DZIGH-1)#!!



!

Y!

¥! =AB0!'6'+"-7 ! j ! GH-S0E! )D+0G01G-! 40C0+!=AB0=?! -1)! 103DaG02+! 2)102+)/G03!

G)E-3-4)GH)!D!2/0ZIG-1!0,0/-G)1)`!.4I.0FG)E)GH)!.4I.4I,)!-!-G+I4),K-HD!2!,04-2G-K-1)#!

¥! CD=*E0 )"2"+./0h!C)E-! 2I!4)FE0HI1! 40C0+2,-S! 4HIQIGH)! F)! 2-3D4G02+! -! 02+)/I! D2/D3I#!

;H-S0E!10*I/!CF!G!G)1-HIGHIG!HI!F)!.)+40/-4)GHI!-!G)*F04!.402+04)#!

?E-! G)EI*IG-! 10*I/-! 40C0+)! F)! G)*F04! -! .4DZ)GHI! 2-3D4G02+-`! 02-1! Q+0! ,04-2+I! G)HG0E-H)!

+ISG0/0Q,)!4HIQIGH)! D! .03/I*D! S)4*EI4)!-! 20R+EI4)!̀ -1)HD!-G+I34-4)GD! D1HI+GD! -G+I/-3IGK-HD#!

AG+I34)K-H)! 8Ah)! 0103DaDHI! +-1! 40C0+-1)!DVIGHI`! ./)G-4)GHI`! 4HIQ)E)GHI! .40C/I1)`! *0G0QIGHI!

0*/D,) ! -! ,04-Q+IGHI! 4)VDG)/G03! E-*)! e"Xf#! 6010aD! 8Ah)`! 40C0+-! 103D! .4I.0FG)+-`! *I+I,+-4)+-! -!

,/)2-R-K-4)+-! 0CHI,+I`! -G+I4.4I+-4)+-! 2IGF042,I! .0*)+,I! +I! DV-+-! -F! -2,D2+E)!-! .4-/)30b)E)+-! 2I!

.401HIGH-E-1!DEHI+-1)#!A),0!0E-!40C0+-!-1)HD!E-20,D!4)F-GD!)D+0G01G02+-!F)SE)/HDHDa-!D1HI+G0H!

-G+I/-3IGK-H-`!VI2+0!G-2D!.0+.DG0!)D+0G01G-!-!F)S+-HIE)HD!D/)F!0*!,04-2G-,)!EIF)G!F)!F)*)+,I!,0HI!

+4IC)HD!-FE4Q-+-#!>0!10ZI!D,/HDV-E)+-!./)G-4)GHI!1-2-HI`!.02+)E/H)GHI!.)+40/G-S!+0V),)!-/-!E4I1IG2,03!

4)2.04I*)!.)+40/-4)GH)#!602+0HI!4)F/-V-+)!4HIQIGH)!,40F!,0H)!HI!+0!103DaI!,)0!Q+0!2D!G)*F04G)!./0V)`!

kIC!-/-!*I2,+0.!)./-,)K-HI`!F)2ICG-!20R+EI4!-/-!10C-/G-!D4Ib)H#!$!0E01!4)*D!G)3/)2),!HI!2+)E/HIG!G)!

D.4)E/H)GHI! 40C0+2,-1! 2D2+)E-1)! 10C-/G-1! D4Ib)H-1)! +I! HI! D! 2/HI*IaI1! 0*/01,D! *I+)/HG-HI!

0C4)bIG)!+I1)+-,)!+),E03!4HIQIGH)#!!!

!

!

! !

!
!"#$%#%#!;4#<$.+$!#010*$!#4,02=!!"# $%&' >!()*+,$-.#"/0(1 %2' 30!450!%6' 30789: %; ' !

!
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LOLO!$FJK9>DK@D:*JGUGBAI=H*A;ABK9GH*HGU=>@GH*KF>=IKW=DGH*

@04-Q+IGHI!10C-/G03!D4Ib)H)! ,)0!2DVI/H)!F)!D.4)E/H)GHI!40C0+2,-1!2D2+)E01! .4DZ)!GI,0/-,0!

.4I*G02+-#!&G0!0103DaDHI! ,04-2G-K-1)`! .0.D+!D.4)E-+I/H)!0CHI,+)! -/-!020C/H)!F)!2-3D4G02+`! *)!2!

/),0a01!*)/H-G2,-!G)*3/I*)HD!-!D.4)E/H)HD!40C0+2,-1!2D2+)E-1)`!.4-2+D.)HD!,/HDVG-1!.0*)K-1)!-!

*0*HI/HDHD!F)*)+,I#!()SE)/HDHDa-!.4),+-VG02+-!10C-/G-S!D4Ib)H)`!D.4)E/H)GHI!40C0+2,-1!2D2+)E-1)!

.02+)HI!R/I,2-C-/G-HI!-!*02+D.G-HI`!0103DaDHDa-!CI2.4-HI,04GD!-G+I34)K-HD!D!.02+0HIaI!2-3D4G02GI!

0,E-4I#!;I,I!0*! ,/HDVG-S!+0V),)!,0HI!10C-/G)!)./-,)K-H)!F)!D.4)E/H)GHI!40C0+2,-1!2D2+)E01!10ZI!

-1./I1IG+-4)+-!2Di!

¥! !"#$%&#"'(&)*)+,-".%("'(&!j !0103DaDHI!,04-2G-K-1)!*)!D!2+E)4G01!E4I1IGD!.4)+I!

),+-EG02+-! 40C0+)`! 3/I*)HD! DZ-E0! .4-HIG02! 2! ,)1I4I! 40C0+)!+I! .4-2+D.)HD! 2IGF042,-1!

.0*)K-1)#!>),0bI4` !,04-2G-K-!103D!.D+I1!*-3-+)/G03!D.4)E/H)V,03!2DVI/H)!D.4)E/H)+-!

,4I+GH01!40C0+)`!2-1D/-4)HDa-!.0,4I+I!D.4)E/H)V,I!.)/-KI!.0E/)VIGHI1!.42+)!.0!F)2/0GD#!

¥! /"-01$-"2*-"'(&)*) '".*$"3*(" !j !40C0+-!F)!.)+40/-4)GHI!-!G)*F04!VI2+0!2I!02/)GH)HD!G)!

2D2+)EI! F)! ,)4+034)R-4)GHI! -! G)E-3)K-HD! ,),0! C-! 2I! 103/-! )D+0G01G0! ,4I+)+-! DGD+)4!

F)*)GI! 0,0/-GI#! B0C-/G)! )./-,)K-H)! +4IC)! .4DZ-+-! ,04-2G-K-1)! 2DVI/HI! 2! 3IGI4-4)G01!

,)4+01`!0C-VG0!.D+I1!9-'87! +ISG0/03-HI`!G)!,0H0H!103D!*IR-G-4)+-!-/-!)ZD4-4)+-!4D+I!

,4I+)GH)!40C0+)`!0FG)V-+-!034)G-VIG)!.0*4DVH)`!C)4-HI4I!-/-!.02+)E-+-!+0V,I!G)!.D+)GH-#!!

¥! 4%"'*-"'(&)*)#1#(&%")5"#"0"6"!j !,04-2G-K-!103D!2+E)4)+-!-!D.4)E/H)+-!.0.-201!F)*)+),)`!

.02+)E/H)+-! .4-04-+I+I!-! *0*HI/H-E)+-! F)*)+,I!40C0+D#! 8./-,)K-H)! 10ZI! +),0bI4! .4DZ-+-!

0C)E-HI2+-!-!D.0F04IGH)!,),0!C-!-GR041-4)/)!,04-2G-,I!0!G).4I+,D!F)*)+,)`!F)E4QI+,D!-/-!

C-/0!,),E-1!.40C/I1-1)!,0H-!2I!103D!.0H)E-+-#!

¥! 7#-8"."'(&)*)# *("$'190*6")j !,),0!C-!2I!02-3D4)/)!0.+-1)/G)!-FEI*C)!40C0+)!.0+4ICG0!

HI! 4I*0E-+0! 0*4Z)E)GHI! ,01.0GIG)+)! 2D2+)E)#! ?+03)`! 10C-/G)! )./-,)K-H)! 10ZI!

0CDSE)a)+-!RDG,K-0G)/G02+-!F)! .4)aIGHI!4)2.04I*)!0*4Z)E)GH)`!3IGI4-4)GHI! -FEHIQa)!0!

0*4Z)E)GHD!+I! .4DZ)GHI!.4-4DVG-,)!F)!4HIQ)E)GHI! .40C/I1)#!>),0bI4`!)./-,)K-H)!10ZI!

.4DZ)+-!*-H)3G02+-V,I! .0*)+,I! 0! ,01.0GIG+)1)! 40C0+2,03! 2D2+)E)`! 0103DaDHDa-!

,04-2G-K-1)!*)!.4)E0E4I1IG0!-*IG+-R-K-4)HD!-!4-HIQI!IEIG+D)/GI!.40C/I1I#!

¥! :'"%*0*6&) j ! .4DZ)GHI! 2DVI/H)! 2!E-FD)/G01 ! .4IFIG+)K-H01! 1I+4-,)! .I4R041)G2-! -!

),+-EG02+-!D2/DZG03!40C0+)#!



!
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64-1HI4!10C-/GI!)./-,)K-HI! F)! D.4)E/H)GHI! 40C0+2,03! 2D2+)E)! F)! .)+40/-4)GHI! -! 2-3D4G02+! HI!

)./-,)K-H)! F)! D.4)E/H)GHI! EIa! 2.01IGD+-1! 40C0+01!=&'+! +E4+,I! =02+0G! 'lG)1-K2#!@40F! 2E0HI!

C03)+0!,04-2G-V,0!2DVI/HI!cIG3/#!H7$%0 "1+$%,.-$30 I4d̀ ! 0E)! )./-,)K-H)! GD*-! 2EI! 4)G-HI! 2.01IGD+I!

FG)V)H,I!F)!D.4)E/H)GHI!40C0+2,-1!2D2+)E01!c?/-,) !5#J#d#!:0Q!HI*)G!.4-1HI4!10C-/GI!)./-,)K-HI!F)!

D.4)E/H)GHI!40C0+2,-1!2D2+)E01!HI! -! )./-,)K-H)!"!'6'+0J'<$K0 &E)! )./-,)K-H)!G)1-HIGHIG)!HI!F)!

D.4)E/H)GHI!E4/0!.0.D/)4G03!7001C)!40C0+2,03!D2-2)E)V)!+I!.4DZ)!,04-2G-V,0!2DVI/HI!F)!*)/H-G2,0!

D.4)E/H)GHI`!./)G-4)GHI!-!.4)aIGHI!D2-2)E)GH)!̀2EI!,),0!C-!DG).4-HI*-/)!KHI/0,D.G0!-2,D2+E0!V-QaIGH)!

c?/-,) !5#Y#d#!!

!

!

!"#$%#'#!50#$.+$)%0!.-)4(/4!&3($%&?$/4!'&!-3#&<(/&+/4!#010*02!!"#$!8@@:!

!

!
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!
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NO!2,/&()#5#*)#45,',8&+# *

60+4ICG0! HI! -F4)*-+-! 10C-/GD! )./-,)K-HD! ,0H)!2I! 10ZI! .0,4I+)+-! G)! 10C-/G-1! D4Ib)H-1)! ,0H-!

,04-2+I!-&?!-/-!8G*40-*!0.I4)+-EG-!2D2+)E#!604I*!4)FG-S!4)*G-S!0,E-4)!cIG3/#!,%.<$L'%Md!F)!4)FE0H!

E-QI./)+R0412,-S!cIG3/#!<H/+"&/.+,'%<d!10C-/G-S!)./-,)K-H)`!F)!4I)/-F)K-HD!0EI!)./-,)K-HI!0*)C4)G!

HI!T/D++I4!4)*G-!0,E-4#!64034)12,-!HIF-,!,0H-!2I!,04-2+-!F)!-1./I1IG+)K-HD!T/D++I4!)./-,)K-H) !HI!')4+#!

8./-,)K-HI! HI!G).4)E/HIG)! D! 4)FE0HG01! 0,4DZIGHD! 8G*40-*! ?+D*-0! 2! -G2+)/-4)G-1! T/D++I4! -! ')4+!

.4-,/HDVK-1)! cIG3/#!&/H2"17d#!$!0E01! .03/)E/HD!C-+!aI! *)G!DE-*!D!T/D++I4!4)*G-!0,E-4̀!GHI30ED!

)4S-+I,+D4D!-!,01.0GIG+I`!.4034)12,-!HIF-,!')4+̀!4)FE0HG0!0,4DZIGHI!8G*40-*!?+D*-0!+I!GI,0/-,0!

C-C/-0+I,)!CIF!,0H-S!GI!C-!C-/0!103DaI!-1./I1IG+-4)+-!.0+4ICGI!RDG,K-0G)/G02+-!)./-,)K-HI#!!

NOQO!"=?:F>KBXGJHAI=*JKV9GD*HGU=>@=Y*KF>=IKW=DK**

'-HI/HIGHI! .4034)12,03! ,0*)! cIG3/#!-'($6.7$ d! G)! E-QI! ./)+R041-! .02+)HI! 2EI! .0.D/)4G-HI ! D!

4)FE0HD!.4034)12,-S!4HIQIGH)!F)!10C-/GI!)./-,)K-HI#!7)F/03!HI!+01I!Q+0!2I!+),E-1!.4-2+D.01!10ZI!

FG)V)HG0!21)GH-+-!E4-HI1I!-!+40Q),!4)FE0H)!)./-,)K-HI!+I!H0Q!E-QI!GHIF-G03!)ZD4-4)GH)!-!0*4Z)E)GH)#!

64I1)!2+)+-2+-K-!E-QI!0*!WWg!2EHI+2,03!+4Z-Q+)!10C-/G-S!0.I4)+-EG-S!2D2+)E)!V-GI!-&?!-!8G*40-*!

0.I4)+-EG-!2D2+)E!c>)C#!J#"#d#!?+03)!2I!E-QI./)+R0412,-!4)FE0H!10C-/G-S!)./-,)K-H)!EIa-G01!C)F-4)!

G)!*-HI/HIGHD!*-HI/)!-/-!K-HI/03!,0*)!-F1IbD!+I!*E-HI!./)+R041I#!!

64E-!0,E-4-!F)!4)FE0H!E-QI./)+R0412,-S!)./-,)K-H)!+I1I/H-/-!2D!2I!G)!kIC!+ISG0/03-H)1)!JDA8 !̀

N.#.=-%"&+0-!E$6O"$L̀!)!.4-1HI4!2D!B9'1$P.& `!4'1"-!-!*&.-9$0@'%('#.#!'4D3) !2,D.-G)!0,E-4)!F)!

4)FE0H!E-QI./)+R0412,-S!)./-,)K-H)!E-QI!GI!,04-2+-!JDA8 !F)!.4-,)F!EIa!2I!+I1I/H-!G)!.4I2/-,)E)GHD!

2E0H-S!,01.0GIG+-!D!-FE04GI!cIG3/#!1.+"#$d!,01.0GIG+I!-&?!-!8G*40-*!0.I4)+-EG-S!2D2+)E)!e"Yf#!$!

+D!2,D.-GD!2.)*)HD!Q.<.%"1!-!!$.-+R.+"#$#!T/D++I4!4)*G-!0,E-4!2.)*)!D!+4IaD!2,D.-GD!,0H)!2I!+I1I/H-!

G)!E/)2+-+01!-2K4+)E)GHD!34)R-V,-S!I/I1IG)+)!,04-2+Ia-!-FE04GD!,01.0GIG+D!./)+G)!F)!-2K4+)E)GHI!

!"#$%&'()*'+

),)-%.+
"#$%&'$! '() ! )*+,-#. ! /*'() ! 0#1#&2#! 3'#$&2, !

/0)-0-%*+

*0$')1*%+,+

).'(#-, +

45674! 8964! :6;8! :6<! :697! :6:<!

!

!

)*+#$' #&#!"#$%&'!.*&+/&!.</4*.%0A!*#D$E*&!201$(+$F!034#&*$<+$F!.-.*&<&!-!.<$1+/-!CGCHI!8@H:I!
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cIG3/#!-.1#.7 d#! ?/-,)! J#"#! H)2G0! .4-,)FDHI! .02+I.IG-! .04)2+! .0.D/)4G02+-! T/D++I4! 4)*G03! 0,E-4)!

+-HI,01!30*-G)`!+I!GHI30ED!+4IGD+GD!.0F-K-HD!,)0!E0*IaI3!E-QI./)+R0412,03!10C-/G03!0,E-4)!D!

5X55#! 30*-G-#!'0,! aI! 1G03-! -! *)/HI! +IZ-+-! ,! -FE04G01! 4)FE0HD!10C-/G-S! )./-,)K-H)! 21)+4)HDa-!

G)HC-+G-H-1!,04-2G-V,0!-2,D2+E0!-!2G)ZGI!.I4R041)G2I!,0HI!+),EI!)./-,)K-HI!.4DZ)HD`!*4D3-!aI!FC03!

EIa!2.01IGD+-S!4)F/03)!4I*DK-4)GH)!+40Q,)!4)FE0H)!-!0*4Z)E)GH)!)./-,)K-HI !G)!0CHI!./)+R041I!-.),!

0*)C4)+-!E-QI./)+R0412,-!4)FE0H#!

NOLO!3>;BB:J*JKC@=*GI9=J*

T/D++I4! HI!4)*G-! 0,E-4!0+E04IG03! ,0*)! cIG3/#!'&$1!7'H%-$0-'($ d!F)! 4)FE0H!E-QI./)+R0412,-S!

-FE04G0!,01.-/-4)G-S!cIG3/#!1.+"#$/;0-'<&"/$( d!)./-,)K-H)!-F!HI*G03!*-HI/HIG03!.4034)12,0!,0*)!

e" [ f#!64EIG2+EIG0!2D!3)!4)FE-/-!-GZIGHI4-!,01.)G-HI!O003/I`!)!4I.0F-+04-H!.40HI,+)!2I!10ZI!.40G)a-!

G)! 0.aI.0FG)+01! 2I4E-2D! F)! EI4F-0G-4)GHI! ,0*)! j ! O-+NDC! e"Pf !̀ Q+0! 0103DaDHI!*4D3-1 !

,01.)G-H)1) !-!-G*-E-*D)/K-1)! 2D*HI/0E)GHI!D!4)FE0HD!-!.0C0/HQ)GHD!0,E-4)#!T/D++I4!"#X`!+0!HI2+!.4E)!

2+)C-/G)!EI4F-H)!0,E-4)!2! ,0H01!HI! .0*4Z)G!4)FE0H!E-QI./)+R0412,-S!)./-,)K-H) !F)!-&?!-!8G*40-*!

./)+R041I!/)G2-4)G)!HI!D!.402-GKD!5X"U#!30*-GI #!?!EI4F-H01!T/D++I4!5#X!,0H)!HI!0CH)E/HIG)!D!0ZDH,D!

5X5"#!30*-GI!.4I*2+)E/HIG)!HI!.0*4Q,)!F)!H0Q!+4-!./)+R041Ii!\-G*0k2`!1)K&?!-!9-GDm#!8ZD4-4)GH)!

!

!"#$' #&#!6.30#4,1&!*#4+,0<&!%0#$E*4+/&!<$E43(&*J0#2.%$F!201$(+$F!0%<$#&!0,!CG@KI!,0!CGCCI!A0,$+4!8@L:!

!
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T/D++I4!4)*G03!0,E-4)̀!,0H)!D,/HDVDHD!.0C0/HQ)GHI!2+)C-/G02+-!-!.I4R041)G2-!+I!VI2+0!-!4HIQIGHI!GI,03!

,04-2G-V,03! F)S+HIE)!̀ *03)b)HD! 2I!D! .4)E-/D! ,E)4+)/G0!e"[ f#!T/D++I4!4)*G-! 0,E-4!2E),-1! *)G01!

2+HIVI!2EI!EIaD!.0.D/)4G02+`!)!*)!HI!0G!0FC-/H)G!+4IG*!,0H-!4)2+I!2EHI*0VI!-!C40HGI!EI/-,I!,01.)G-HI!

,0HI!2D!2E0HI!)./-,)K-HI!-F4)*-/I!02/)GH)HDa-!2I!G)!GHI3)`!+0!2D!.4-1HI4-KI!:AE `!D';'+. `!*/"6.6. !

P%'H&!-!$: .; #!>),0bI4`!G)!2/DZCIG0H!-G+I4GI+!2+4)G-K-!T/D++I4!4)*G03!0,E-4)!2+0H-!*)!HI!*0!2)*)!E-QI!

0*!YXX#XXX! )./-,)K-H)! -2.04DVIG0! .010aD!GHI3)̀!Q+0!HI!2)10! .0,)F)+I/H! *)! 2D!1G03-!4)FE0HG-!

.4034)1I4-!.4I.0FG)/-!Q-40,!2.I,+)4!.4I*G02+-!,0HI!-1!+)H!4)*G-!0,E-4!GD*-#!

;<=<><!/%(+?'&)6"-"60&-*90*6&))

&2-1! Q+0!0103Da)E)!,4I-4)GHI! E-QI./)+R0412,-S! )./-,)K-H)!*-HI/HIG-1! .4034)12,-1 ! ,0*01 `!

T/D++I4!4)*G-!0,E-4!.4)+I!H0Q!1G03I!.4I*G02+-`!0*!,0H-S!2E),),0!E)/H)!-F*E0H-+-!103DaG02+!C4F03!

.0G0EG03! DV-+)E)GH)! cIG3/#!9'+0 %$/'.(d̀ ! /-HI.0! -! .4-/)30*/H-E0!34)R-V,0! 2DVI/HI`! +I! 0*/-VGI!

.I4R041)G2I#!!

J'+ 0%$/'.(!HI!-FDFI+G0!,04-2G)!FG)V)H,)!,0HD!T/D++I4!4)*G-!0,E-4!.4DZ)!4)FE0HG-1!.4034)1I4-1)#!

6010aD!GHI!HI!103DaI!E-*HI+-!.401HIGI!D!)./-,)K-H-!D!2+E)4G01!E4I1IGD!CIF!.0+4ICI!F)!.0G0EG-1!

.0,4I+)GHI1!K-HI/03!.40HI,+)!-!3DC/HIGHD!2+)GH)!)./-,)K-HI#!;),0G!Q+0!2I!.401HIG)!G).4)E-!D!,0*D!

-!,/-,GI!3D1C!F)!.0,4I+)GHI!9'+0%$/'.(!FG)V)H,Ì!DV-+)E)HD!2I!2)10!G).4)E/HIGI!-F1HIGI!-!F)!1)GHI!

0*!2I,DG*I!)ZD4-4)!2I!,04-2G-V,0!2DVI/HI#!&E0!0103Da)E)!.4034)1I4-1)!*)!D!E4I1IGD!-FE4Q)E)GH)!

)./-,)K-HI!I,2.I4-1IG+-4)HD!-!.0C0/HQ)E)HD!2E0H!,0*!CIF!3DC/HIGH)!E4I1IG)!G)!*D30+4)HGI!.40KI2I!

,01.-/)K-HI!-!.0,4I+)GH)!)./-,)K-HÌ!,)0!Q+0!HI!2/DV)H!,0*!EIa-GI!*4D3-S!4)*G-S!0,E-4)#!()SE)/HDHDa-!

0E0H!FG)V)H,-! .4034)1I4-1)!HI!0/),Q)G0!0+,4-E)GHI! -! -2.4)E/H)GHI!.034IQ,-!Q+0!DEI/-,I!DC4F)E)!

4)FE0HG-!.40KI2!)./-,)K-HI#!!

()! / -HI.0!-! .4-/)30*/H-E0!34)R-V,0!2DVI/HI!D!T/D++I4!)./-,)K-H)1)! F)2/DZG0!HI!EHI4G0!,0.-4)GHI!

-FE04G-S! 10C-/G-S! 34)R-V,-S! I/I1IG)+)! .4-/-,01 ! -2K4+)E)GH)! ,04-2G-V,03! 2DVI/H)#! >),EI! HI!

,01.0GIG+I! 30+0E0! GI103DaI! 4)F/-,0E)+-! 0*! .4)E-S!-FE04G-S! 10 C-/G-S! ,01.0GIG+-#!'0*)+G0!

+01I`!T/D++I4!4)*G-!0,E-4!GD*-!Q-40,!2.I,+)4!E/)2+-+-S!.4I*IR-G-4)G-S!34)R-V,-S!,01.0GIG+-`!.0FG)+-S!

,)0! L"(2$+̀!,0HI !.0HI*G02+)E/HDHD!-!DC4F)E)HD!.40KI2!2/)3)GH)!-!,4I-4)GH)!,04-2G-V,03!2DVI/H)#!%-QI!

0!0E0H!02G0EG0H!34)*-EG0H!HI*-G-K-!T/D++I4!4)*G03!0,E-4)!0.-2)G0!HI!D!.03/)E/HD!J#5#J#!!

T/D++I4!4)*G-!0,E-4!-2+-VI!2I!.0!.4DZ)GHD!-FG-1G-S!.I4R041)G2-!.4-/-,01!-FE0bIGH)!)./-,)K-H)#!()!

+0!HI!F)2/DZG)!,01C-G)K-H) !E-20,0!0.+-1-F-4)GI!1)Q-GI!F)!-2K4+)E)GHI!cIG3/#!%$1($%"120$12"1$d̀ !

DV-G,0E-+02+! L"(2$+! ,%.<$L'%M. ! -! 103DaG02+! ,04-Q+IGH)! :A>! cIG3/#!SH7+F"1F+"<$d! -! 8&>! cIG3/#!

.9$.( F', F+"<$d!,01.-/)K-H)#!B)Q-G)!F)!-2K4+)E)GHI!T/D++I4!4)*G03!0,E-4)!,04-2+-!34)R-V,D!C-C/-0+I,D!

cIG3/#!/"6%.%;d!=M".!,0H)!.4DZ)!C4F0!-!DV-G,0E-+0!-2K4+)E)GHI!5'!34)R-,I! G)!./)+G0!F)2/0G)!D4Ib)H)!



!

"X!

I/-1-G-4)HDa-!GI*02+)+,I! .0EIF)GI ! 2!+4)*-K-0G)/G-1! $A! 4)*G-1! 0,E-4-1)! ,0H-! VI2+0! 0E-2I! 0!

./)+R041 2,-1! ,01.0GIG+)1) #! $ V-G,0E-+02+!L"(2$+! ,%.<$L'%M.0.02+-3GD+)! HI!,40F! 4I),+-E)G!

.4-2+D.!,0H-!0103DaDHI!)ZD4-4)GHI !2)10!0G-S!HI*-G-K)!G)!,0HI!2I!0*G02-!.401HIG)#!&E)H!E-20,0!

0.+-1-F-4)G-!.4-2+D.!02-3D4)E)!1-G-1)/GD!.0+40QGHD!4I2D42)!-!1),2-1)/GI!.I4R041)G2I#!&2-1!+03)`!

T/D++I4! 4)*G-! 0,E-4! GD*-! *E-HI! E42+I! ,01.-/)K-HI!̀ :A>! -! 8&> !̀ ,0HI!2I! 103D! 0*)C4)+-! 0E-2G0! 0!

.0+4IC)1)! -! R)F-! 4)FE0H)! )./-,)K-HI#! :A>! ,01.-/)K-H)! 0103DaDHI! C4F0! .0G0EG0! DV-+)E)GHI! -!

R/I,2-C-/G02+! +-HI,01!R)FI!4)FE0H)! -! 0+,/)GH)GH)! .034IQ),)`! *0,! 8&>! ,01.-/)K-H)! 1),2-1)/G0!

0.+-1-F-4)!-FE4QGI!*)+0+I,I`!.4DZ)HDa-!-FG-1GI!.I4R041)G2I!D!.40*D,K-H2,-1!EI4F-H)1)!)./-,)K-HI#!

>),0bI4 !̀C-+G0!HI!G).01IGD+-!*)!T/D++I4!4)*G-!0,E-4!-F)!2ICI!-1)!HI*GD!2G)ZGD!-!EI01)!),+-EGD!

F)HI*G-KD!.4034)1I4)#!>0!FG)V-!*)!.02+0H-!0C-/HI!-FE04)!4I2D42)`!1)+I4-H)/)!F)!DVIGHI!+I!EI/-,!C40H!

C-C/-0+I,)!,0HI!103D!C-+-!-FDFI+G0!,04-2GI!D!4)FE0HD!)./-,)K-H)#!&E)!F)HI*G-K)!GI.4I2+)G0!4)2+I!-F!

*)G)!D!*)G`!)!HI*)G!0*!4)F/03)!F)!+0!HI!4I*0E-+0!)ZD4-4)GHI`!-2.4)E/H)GHI!.034IQ),)!-!.0C0/HQ)GHI!

T/D++I4!4)*G03!0,E-4)`!DF!.4)+IaD!,E)/-+I+GD!*0,D1IG+)K-HD#!

;<=<=<!:-@*0&60+-")

84S-+I,+D4)! T/D++I4! 4)*G03! 0,E-4)! HI! 10*D/)4G)! -! 2/0HIE-+)#! >),E)! )4S-+I,+D4)! 02-3D4)E)!

*02/HI*G0!.0G)Q)GHI!HI*G01!G).-2)GI!/03-,I!)./-,)K-HI!G)!2E-1!./)+R041)1)!CIF!0CF-4)!Q+0!2I!, n* !

G)!,0HI1!4)*-!1)Q-G)!cIG3/#!$12"1$d!4)F/-,DHI!.0!./)+R041-!e"Uf#!

O/)EG)!+4-!2/0H)!G)!,0H)!2I!*-HI/-!)4S-+I,+D4)!T/D++I4!4)*G03!0,E-4)!2D!c?/-,)!J#5#di!!

¥! A%1()+$-"#B&'1$)9+?&%("!cIG3/#!T<6$(($%0/.;$%d!j !G)/)F-!2I!G)!*GD!-!2/DZ-!F)!-G+I34-4)GHI!

T/D++I4!,0* )!D!4)F/-V-+I!0.I4)K-H2,I!2D2+)EI!,0HI!.0*4Z)E)!T/D++I4!4)*G-!0,E-4#!6-2)G!HI!D!

.4034)12,01! HIF-,D! 2.IK-R-VG01! F)! ./)+R041D! c:)E)! -! _oo! F)! 8G*40-*`! &CHIK+-EIh_p!

&CHIK+-EIh_oo!F)!-&?!-!1)K&?!-!_oo!F)!\-G*0k2!-!9-GDmd#!T/D++I4!,0*!10ZI!C-+-!.),-4)G!

,)0!2)102+)/G)!)./-,)K-H)!-/-!,)0!D34)bIG-!10*D/#!

¥! A%1()C"D*'&0cIG3/#!T12"1$0 /.;$%d!j !G).-2)G!HI!EIa-G01!D! .4034)12,01!HIF-,D!_oo`! )!

-1./I1IG+-4)! ,01.0GIG+I!G-2,I!4)F-GI!T/D++I4!)./-,)K-H2,03!.4034)12,03!2DVI/H)!cIG3/#!

*B40F0*&&/"-.+"'10 B%'2%.<<"120 41+$%,.-$d! D,/HDVDHDa-! C-C/-0+I,I! F)! -2K4+)E)GHI! 5'!

34)R-,I`! 4)2.04I*! +I,2+)`! *)+0+IVGI! -! 14IZGI! D/)FG0p-F/)FGI! 0.I4)K-HI`! .0*4Q,D! F)!

.4-2+D.)VG02+`! )4S-+I,+D4D! .4-,/HDV),)! -! E4-HI1I! -FE0bIGH)! cIG3/#!%H1+"<$d! ')4+!

.4034)12,03!HIF-,)#!

¥! A%1()1619'*3&!cIG3/#!5%.<$L'%M0/.;$%d!j !G)/)F-!2I!G)!E4SD!-!G).-2)G!HI!D!.4034)12,01!

HIF-,D! ')4+! +I! 2)*4Z-! C-C/-0+I,I! ,01.0GIG+-! E-20,I! 4)F-GI! ,0HI! 2I! ,04-2+I! F)! -F34)*GHD!

)./-,)K-H)#!;)!-2+0H!4)F-G-!G)/)FI!2I!-!.4-,/HDVK-!F)!FG)V)H,I!cIG3/#!,$.+H%$d!E-20,I!4)F-GI!



!

"" !

,)0!Q+0!2D!:?&;!2I4-H)/-F)K-H)`!3I0/0,)K-H)`!.4-2+D.!,)1I4-!-!2/-VG0#!>),)E!G)V-G!0103DaDHI!

D,/HDV-E)GHI!2)10!0G-S!FG)V)H,-! ,0HI!2D!.0+4ICGI!)./-,)K-H-#!?/0H!0,02G-KI!2)2+0H-!2I!0*!

GI,0/-,0!.0*2/0HIE)!c?/-,) !J#J#di!

o! >I1I/HG-!2/0H!cIG3/#!5'H1(.+"'10/.;$%d!j !2)*4Z-!02G0EGI!34)bIEGI!I/I1IG+I!,)0!Q+0!

2D!)G-1)K-HI!-!3I2+I`!,0HI !34)*I!E-QI!2/0HIEI#!

o! ?/0H! 4IG*I4-4)GH)!j ! ).2+4)S-4)! 4)*! 2!-F3/I*01! cIG3/#!/.;'H+ d! +),0! *)! 0103Da)E)!

34)*GHD!2+)C/)!0CHI,)+)!,0H-1)!2I!10ZI!D.4)E/H)+-!*-G)1-V,-!+),0!*)!2+)C/0!DE-HI,!

0*4)Z)E)!+4IGD+G0!2+)GHI#!

o! ?/0H!L"(2$+!0CHI,)+)!j !.4DZ)!k-*3I+!0CHI,+I!,0H-!.4I*2+)E/H)HD!0CHI,+I!4IG*I4-4)GH)!

-F! 2/0H)! 4IG*I4-4)GH)! .4I,0! ,0H-S! 2I! 2)2+)E/H)! *-F)HG! -! -G+I4),+-EG-! I/I1IG+-!

)./-,)K-HI#!

o! >I1I! ,04-2G-V,03! 2DVI/H)! cIG3/#!I40 +9$<$d!j ! C-C/-0+I,I! ,0HI! 2I! 02/)GH)HD! G)!

B)+I4-)/! c8G*40-*d! -/-! _D.I4+-G0! c-&?d! *-F)HG! 21HI4G-KI! ,),0! C-! 0103Da-/I!

,4I-4)GHI!)./-,)K-H)!,0HI!-F3/I*)HD!Q+0!2/-VG-HI!0G-1!-FE04G-1)#!

)

!

!"#$' #%#!M$'-&(+$!3#$%&'!&#F$*4%*-#4!N(-**4#!#&,+0A!0%<$#&!

!

!



!

"5!

;<=<;<!79'1.'")$-"#*.'")(&#*'*3" )

&2G0EG)!34)*-EG)!HI*-G-K)!,01.0F-K-HI!D!T/D++I4!4)*G01!0,E-4D!G)F-E)!2I!L"(2$+0e"Wf#!;)!

-G+I4GI+D`!D!V/)GK-1)̀! ,GH-3)1)!.)!V),! -!2)10H!2/DZCIG0H!*0,D1IG+)K-H-!DF!4)*G-!0,E-4!T/D++I4!!

GI4-HI+,0!2I!EIZI!R4)F)!=#$0S$0L"(2$+!cIG3/#!T#$%;+9"120"70.0L"(2$+d#!>0!G-,),0!GI!FG)V-!*)!D!T/D++I4!

4)*G01!0,E-4D!GI! .02+0HI! *4D3-!0CHI,+-!02-1!L"(2$+!0CHI,)+)̀!EIa! *)!HI!2E),-! *-0!,04-2G-V,03!

2DVI/H)! )./-,)K-HI! -F34)bIG! 0*!GH-S#! $ ! 2E0H0H!24Z-! L"(2$+! HI! ')4+! ,/)2)! ,0H)! FG)!,),0 ! -2K4+)+-!

0*4IbIGD! ,01.0GIG+D! ,04-2G-V,03! 2DVI/H)! ,)0! Q+0! HI! 3D1C`!I/I1IG+! F)! DG02! +I,2+)`! 2/-,) ! -+*#!

N-HI4)4S-H)!L"(2$+!0CHI,)+)!,0H-!V-GI! ,04-2G-V,0!2DVI/HI!G)F-E)!2I!H0Q!-!2+)C/0!k-*3I+!0CHI,)+)#!

64-1HI4! HI*G03! 2+)C/)!k-*3I+! 0CHI,)+)! E-*/H-E! HI! G)! 2/-K-! J#Y#!@04-HIG2,-!L"(2$+! 0C-VG0! HI!

A.+$%"./*&&!-/-!@H&$%+"1'*&&`!0E-2G0!0!HIF-,D!*-F)HG)!)./-,)K-HI!̀-!D!GHI1D!2I!G)HVIQaI!.02+)E/H)HD!

+I1I !C0HI! -!+I,2+)! ,0HI!2I! ,04-2+I! ,40F!K-HI/D! )./-,)K-HD#!E"(2$+!=-.,,'/( ! ,04-2+-!2I! ,)0! L"(2$+!

G)HE-QI!4)F-GI!F)!-F4)*D!F)2/0G)!)./-,)K-HI!+I!0103DaDHI!R/I,2-C-/)G!2D2+)E!-F3/I*)!,0H-!0/),Q)E)!

*0*)E)GHI!-!4)2.04Ib-E)GHI!.0*4IbIG-S!L"(2$+!0CHI,)+)!,)0!Q+0!2D!*&&:.%`!5/'.+"12*-+"'1:H++'1`!

)%.L$%̀!=1.-M:.%#!

!

!"#$' #' #!"#$%&'!.(0/4<&!0%0.+$?4!N(-**4#!#&,+0A!0%<$#&!

!



!

"J !

E"(2$+!0CHI,+-!2I!103D! ,01C-G-4)+-! ,),0!C-!2I!R041-4)/-!2/0ZIG-H-! I/I1IG+-!+I! -S!HI!103DaI!

.0G0EG0! ,04-2+-+-!DGD+)4! -2+I! )./-,)K-HI! -/-!V),!D! *4D3-1! )./-,)K-H)1)#!E"(2$+!0CHI,+-!D!T/D++I4!

4)*G01!0,E-4D!2D!*I,/)4)+-EG-`!Q+0!FG)V-!*)!0.-2DHD!,),0!C-!,04-2G-V,0!2DVI/HI!+4IC)/0!-F3/I*)+-!G)!

+I1I/HD!GH-S0EI!+4IGD+GI! ,0GR-3D4)K-HI! -!2+)GH)#!@)*)!2I!2+)GHI!L"(2$+!0CHI,+)!.401-HIG-`!0,E-4!

)D+01)+2,-!)ZD4-4)!2+)C/0!L"(2$+!0CHI,)+)!+I!*0/)F-!*0!0*4)Z)E)GH)!.401HIG)#!\-*3I+!0CHI,+-!-1)HD!

1I+0*D!6H"/(! ,0H)! *IR-G-4)! 2+4D,+D4D! -! 2)*4Z)H!L"(2$+! 0CHI,+)#! BI+0*)!6H"/(! 0*30E04G)! HI! F)!

E4)a)GHI!L"(2$+!0CHI,+)!,0H-!.4I*2+)E/H)!I/I1IG+!,04-2G-V,03!2DVI/H)#!;)HFG)V)HG-H)!.0*HI/)!L"(2$+!

0CHI,)+)!HI!G)!0GI!CIF!2+)GH)!cIG3/#!7+.+$/$77d!-!0GI!2)!2+)GHI1!cIG3/#!7+.+$,H/d#!=+.+$/$77!L"(2$+!

0CHI,+-!2D!GI.401HIGH-E-!2!E4I1IG01̀ !*0,! 7+.+$,H/!L"(2$+!0CHI,+-!103D!.401-HIG-+-!2E0H!-F3/I*!-/-!

.0G)Q)GHI! ,)0! 0*30E04! G)! -G+I4),K-HD! ,04-2G-,)`! .401-HIGI! .0*)+),)! -/-! *4D3I! .0*4)Z)HI#! !$F!

02G0EG-!2,D.!L"(2$+!0CHI,)+)!,0HI!GD*-!T/D++I4!4)*G-!0,E-4`!103DaI!HI!+),0bI4!,4I-4)+-!-!E/)2+-+I!

L"(2$+! 0CHI,+I! .4-/)30bIGI! F)S+HIE-1)! )./-,)K-HI#! 64-/)30bIG-!L"(2$+! 0CHI,+-! cIG3/#!-H7+'<0

L"(2$+7d!103D!C-+-!,4I-4)G-!0*!GD/I!-/-!2I!2I!103D!+I1I/H-+-!G)!EIa!.02+0HIa-1!L"(2$+!0CHI,+-1)̀!

,0H-!2I!10*-R-K-4)HD!-!.40Q-4DHD!,),0!C-!-1!2I!*0*)/I !GI, I !G0EI !RDG,K-0G)/G02+-#!E"(2$+!0CHI,+-!D!

T/D++I4! 4)*G01! 0,E-4D! *-F)HG-4)G-! 2D! *)! CD*D! C4F-`! DV-G,0E-+-! -! R/I,2-C-/G-`! Q+0! .4034)1I4-1)!

0/),Q)E)!2+E)4)GHI!.4I,4)2G-S!-!4I2.0GF-EG-S!,04-2G-V,-S!2DVI/H)!F)!GH-S0EI!)./-,)K-HI#)

! !

!

!"#$' #( #!"#$%&'!%0#$.+$)%0A!.-)4(/&!,420! N(-**4#!&3($%&?$/4!$!F$/4#&#F$/.%0A!.*&1(&!+/4'$+$F!<*=+/$!4(424+&*&!8CG:!

!



!

"Y!

NONO!-JGSJKHAI=*D:V=I*EKJB*

')4+! HI! 2DE4I1IG-! .4034)12,-! HIF-,! 0+E04IG03! ,0*)!4)FE-HIG! 0*! O003/I! -GZI GHI4)!2! K-/HI1!

.4DZ)GH)!IR-,)2GI!./)+R041I!F)!-F34)*GHD!10C-/G-S̀!kIC !-!*I2,+0.!)./-,)K-H)!e5"f#!@04-HIG-!')4+!

.4034)12,03!HIF-,) !103D!2I!.4)+-+-!2EI!*0!5X""#!30*-GI`!,)*)!HI!F).0VI0!GHI30E!4)FE0H#!;),0G!

GI,0/-,0!30*-G)!4)*)!-!-+I4)K-H)`!.4E)!2+)C-/G)!EI4F-H)!0CH)E/HIG)!HI!5X"J#!30*-GI#!&*!+)*)`!')4+!2I!

,0G+-GD-4)G0!4)FE-H)!-!DG).4HIbDHI!,),0!C-!.4DZ-0!.4034)1I4-1)!10a)G!)/)+!F)!4)FE0H!)./-,)K-H)#!

')G)2 !HI!')4+!-FDFI+G0!.0.D/)4)G!-!2EI.4-2D+)G!D!4)FE0HD!E-QI./)+R0412,-S!)./-,)K-H)#!>4IGD+G0`!

G)HG0E-H)!EI4F-H)!')4+!.4034)12,03!HIF-,)!HI!EI4F-H)!J#X#Y#!!

')4+! 2I! .0G02-! 2E0H01! .0*4Q,01! F)! GI,0/-,0! ,/HDVG-S! FG)V)H,-! ,0HI! 3)! V-GI!-FG-1G0!

)+4),+-EG-1! D! .4034)1I42,0H! F)HI*G-K-#! :I*G)! 0*! +-S! FG)V)H,-! HI! *)! ')4+! .0*4Z)E)! *-G)1-V,0!

+-.-F-4)GHI!cIG3/#!(;1.<"-0+;&"12d#!>-1I!0103DaDHI!.4034)1I4-1)! *)! *I,/)4-4)HD!E)4-H)C/I!CIF!

I,2./-K-+G03!G)E0bIGH)! +-.)! -/-! *)! 1-HIGH)HD! +-.! E)4-H)C/I! +-HI,01! -FE0bIGH)! .4034)1)#! &E)!

R/I,2-C-/G02+! 0103DaDHI! C4F-! 4)FE0H! -! .40+0+-.-4)GHI`! HI4!2I! IR-,)2G0! 103D! *0*)E)+-! G0EI!

RDG,K-0G)/G02+-!-/-!1-HIGH)+-!.02+0HIaI!CIF!.0+4ICI!F)!.401HIG01!+-.0E)!-/-!*I,/)4)K-H)#!64-1HI4!

*-G)1-V,03! +-.-F-4)GH)! E-*/H-E! HI! D! .4034)12,01! ,0*D! J#"#! A),0! ')4+! .0*4Z)E)! *-G)1-V,0!

+-.-F-4)GHI`!2+)+-V,-!HI!+-.-F-4)G-!HIF-,!cIG3/#!7+.+"-.//;0+;&$(0/.12H.2$d#!>0!FG)V-!*)!2I!+-HI,01!R)FI!

,01.-/)K-HI! .40EHI4)E)! -2.4)EG02+!+-.0E)! E)4-H)C/-! -! -F4)F)#! &E)! 2+)+-V,)! .40EHI4)! +-.0E)! .4DZ)!

.4I*G02+-! ,)0!Q+0!2D! .0C0/HQ)G)! .0DF*)G02+! ,0*)! -!.0HI*G02+)E/HIG0!4IR),+04-4)GHI#!&+,4-E)GHI!

34IQ),)! +-HI,01! R)FI! ,01.-/)K-HI! 0103DaDHI! .4034)1I4-1)! *)! -S! -2.4)EI! .4-HI! GI30! Q+0! 2I!

)./-,)K-H)!D0.aI!.0,4IGI`!21)GHDHDa-!4-F-,!0*!34IQ),)!+-HI,01!-FE0bIGH)!.4034)1)!-!.0C0/HQ)E)HDa-!

D,D.GD!,E)/-+I+D!,0*)#!64-1HI4!2+)+-V,03!+-.-F-4)GH)!*)G!HI!D!.4034)12,01!,0*D!J#5#!

 
 
 dynamic broj = 5; // varijabla "broj" mo!e biti bilo kojeg tipa  
 dynamic ime = " Pero " ; // tako"er i varijabla " ime "  
 
 
 dynamic rezultat = broj + ime ; // Izvr#ava se bez gre#ke,  
      // rezultat je "5 Pero "  
 
 
!

,-./-*0123$2.4$'# &#!"#$2/4#!,$+&2$)%0A!*$3$'$#&+/&!-!O&#*!3#0A#&2.%02!/4'$%-!



!

"L!

&2-1!+03)`! ')4+! .0*4Z)E)!-!2-3D4G02+!0*!GD/)C-/G-S!E4-HI*G02+-!cIG3/#!1H//07.,$+;d#!;D/)C-/GI!

E4-HI*G02+-!VI2+0!DF40,DHD!.40C/I1I !D!.4034)1-1)`!,)0!Q+0!2D!-FG-1,I!GD/)C-/GI!E4-HI*G02+-!cIG3/#!

RH//0&'"1+$%0$U-$&+"'17d!-!4DQIGHI !)./-,)K-HI#! ')4+!HI!*-F)HG-4)G!2!R0,D201!G)!21)GHIGHI!+),E-S!

.034IQ),)#!?-3D4G02+!0*!GD/)C-/G-S!E4-HI*G02+-!0103DaDHI!.4034)1I4-1)!*)!H)2G0!*IR-G-4)HD!,0HI!

E)4-H)C/I!103D!C-+-!GD/)C-/GI!-!,0HI!GI!103D#!>0!30E04-!,01.)H/I4D!*)!.40EHI4-!.4)E-/G02+!,0*)!-!

D.0F04-! G)! .0+IGK-H)/GI! .40C/I1I! .4-HI! -FE0bIGH)#! 64034)12,-! ,0*! J#J#! .4-,)FDHI! .4-1HI4!

*I,/)4)K-HI!GIGD/)C-/GI!-!GD/)C-/GI!E)4-H)C/I #!

>),0bI4`! ')4+! .0*4Z)E)! 02G0EGI! .4-GK-.I! 0CHI,+G0! 04-HIG+-4)G03! .4034)1-4)GH)`! Q+0!

.4034)1I4-1)! 0103Da)E)! ,04-Q+IGHI! ,/)2)`! .0/-104R-F1)! -! G)2/HIb-E)GH)! F)! -F34)*GHD!

043)G-F-4)G03`! 10*D/)4G03! -! .0G0EG0! D.0+4IC/H-E03! ,0*)#! 604I*! +03)`!') 4+!2)*4Z-! IR-,)2)G!

1IS)G-F)1! F)! )D+01)+2,0! D.4)E/H)GHI! 1I104-H01#! ;HI30E! 2),D./H)V! 0+.)*)! cIG3/#! 2.%6.2$0

-'//$-+'%d!EI01)!C4F0!D,/)GH)!2+)4I!-!2+E)4)!G0EI!0CHI,+I#!$! T/D++I4!4)*G01!0,E-4D!0E0!4IFD/+-4)!

EI01)!3/)+, -1 !)G-1)K-H)1) !2)!2+)/G01!C4F-G01!0*![X!0,E-4)!.0!2I,DG*-!cIG3/#!,%.<$70&$%07$-'1(30

,&7d! e55f#! ?D2+)E! )D+01)+2,03! D.4)E/H)GH)! 1I104-H01! D! ')4+! .4034)12,01! HIF-,D! 02/0C)b)!

.4034)1I4I!C4-3I!0! *I)/0,)K-H-!1I104-HI! -! 21)GHDHI!4-F-,! 0*!KD4IGH)!1I104-HI! cIG3/#!<$<'%;0

/$.Md#!%)ZG0!HI!G).01IGD+-!*)!*E-HI!E42+I!,01.-/)K-HI!D!T/D++I4!4)*G01!0,E-4D`!:A>!-!8&>`!GI!C-!

 
  
 int broj = 5; // varijabla "broj" je tipa int  
 String ime = " Pero " ; // varijabla "ime" je tipa String  
 
 
 int rezultat = broj + ime ; // Gre#ka! Ne mo!emo zbrojiti int i String  
 
 
!

,-./-*0123$2.4$ '#%#!"#$2/4#!.*&*$)%0A!*$3$'$#&+/&!$!3#4<4+?$/4!A#4E%4!3#$/4!$'<#E&<&+/&!3#0A#&2&!

  
 String ime = " Pero " ; // varijabla koja nije nullable  
 String? nullableIme = null; // nullable varijabla  
 
 ime = null; // Gre#ka: Vrijednost tipa 'Null' se ne mo!e    
 // dodijeliti varijabli tipa 'String'  
 
 nullableIme = " Luka " ; // Nema gre#ke  
 nullableIme = null; // Nema gre#ke  
 

!

!

,-./-*0123$2.4$'#'# !"#$2/4#!,4%(&#$#&+/&!+4+-(&1$(+4!$!+-(&1$(+4!<&#$/&1(4!



!
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C-/I!103DaI!CIF!.0*4Q,I! ')4+!.4034)12,03!HIF-,)!D!.0F)*-G-#!?+03)!2I!10ZI!4Ia-!*)! ')4+!-34)!

,/HDVGD!D/03D!D!.02+-F)GHD!E-20,-S!.I4R041)G2-!,0HI!T/D++I4!4)*G-!0,E-4!.4DZ)#!!

?-G+),2)!')4+! .4034)12,03!HIF-,)!E4/0!HI!2/-VG)!.0.D/)4G-1!.4034)12,-1!HIF-K-1)!,)0!Q+0!2D!

:)E)`!_`!_q`!?k-R+̀!@0+/-G!-!*4D3-#!(C03!+03) !HI!.4034)1I4-1)!,0H-!2D!EIa!D.0FG)+-!2!+-1!HIF-K-1)!

.4-HI/)F!G)!')4+!-FG-1G0!/)3)G#!')4+!.0*4Z)E)!-!FG)V)H,I!RDG,K-0G)/G03!.4034)1-4)GH)!,)0!Q+0!2D!

/)1C*)!-F4)F-`!RDG,K-HI!E-QI3!4I*)`!RDG,K-0G)/G-!0.I4)+04-!F)!1).-4)GHI`!R-/+4-4)GHI!-!-FE4Q)E)GHI!

02+)/-S!0.I4)K-H) ! G)*! ,0/I,K-H)1)#! &2-1! +03)`! ')4+! -1)! 2G)ZGD! .0*4Q,D! F)! )2-G,40G0!

.4034)1-4)GHI!.D+I1!.7;1-V.L."+!1IS)G-F1)#!>0!0103DaDHI!HI*G02+)EG0!4D,0E)GHI!C/0,-4)HDa-1!

0.I4)K-H)1)`!0*G02G0!0.I4)K-H)1)!,0HI!F)S+-HIE)HD!E-QI!E4I1IG)!F)!-FE4Q)E)GHI`!,)0!Q+0!2D!14IZG-!

.0F-E-!-/-!V-+)GHIp.-2)GHI!*)+0+I,I#!!

NOZO!/KV9GD@G*GIJ;[:@D:*.@CJG=C*!B;C=G*

AF4)*)!T/D++I4!)./-,)K-H) !103Da)!HI!D!4)FG-1!4)FE0HG-1!0,4DZIGH-1)`!)!G)HVIQa-!-FC04!4)FE0HG-S!

.4034)1I4)! 2D! 8G*40-*! ?+D*-0`!%-2D)/! ?+D*-0! _0*I! -! AG+I//-:! A'<8#! 7)F/03! +01D! HI! GH-S0E)!

.0.D/)4G02+!-!2.IK-R-VG)!.0*4Q,)!F)!T/D++I4!4)*G-!0,E-4#!()!-F4)*D!0EI!)./-,)K-HI!-F)C4)G!HI!8G*40-*!

?+D*-0#!!

8G*40-*!?+D*-0!HI!-G+I34-4)G0!4)FE0HG0!0,4DZIGHI!cIG3/#!41+$2%.+$(0)$#$/'&<$1+0T1#"%'1<$1+30

4)T d!.4EIG2+EIG0!*-F)HG-4)G0!F)!4)FE0H!8G*40-*!)./-,)K-H)#!7)FE-/)!3)!HI!+E4+,)!O003/I!G)!+I1I/HD!

AG+I//-:!A'<8!20R+EI4D!+E4+,I!:I+=4)-G2!-!.D2+-/)!D!H)EGD!D.0+4ICD!5X"Y#!30*-GI#!>-HI,01!30*-G)`!

8G*40-*!?+D*-0!HI!,0G+-GD-4)G0!)ZD4-4)G!-!DG).4HIb-E)G`!-G+I34-4)HDa-!C40HGI!G0EI!FG)V)H,I!D!2E0H!

2,D.!)/)+)!e5Jf#!;I,I!0*!C-+G-H-S!FG)V)H,-!8G*40-*!?+D*-0!4)FE0HG03!0,4DZIGH)!2Di!

¥! $4Ib-E)V!,0*)!j !2)*4Z-!C03)+D!.0*4Q,D!F)!2-G+),2D`!4IR),+04-4)GHI`!)D+01)+2,0!*0E4Q)E)GHI!

-!.4I+4)Z-E)GHI!,0*)`!.0*4Z)E)HDa-!4)FGI!.4034)12,I!HIF-,I#!

¥! ;)V-G! ,01.-/-4)GH)! -! -F34)*GHI!j ! ,04-2+-!2D2+)E! -F34)*GHI!+I1I/HIG!G)!O4)*/I! )/)+D!,0H-!

0103Da)E)!.4-/)30*CD!.40KI2)!-F34)*GHI!-!4D,0E)GHI!0E-2G02+-1)!.40HI,+)#!

¥! &+,/)GH)GHI! .034IQ),)!j ! D34)bIG-! )/)+! F)! 0+,/)GH)GHI! .034IQ),)! cIG3/#!($6H22$%d!

0103Da)E)! .4)aIGHI! -FE4Q)E)GH)! )./-,)K-HI! ,04), h.0 h,04), !̀ +I! -G2.I,K-HD! E)4-H)C/-!Q+0!

.4034)1I4-1)!DEI/-,I!0/),Q)E)!.40G)/)ZIGHI!-!-2.4)E/H)GHI!.034IQ),)!D!,0*D#!

¥! >I2+-4)GHI!j !8G*40-*!?+D*-0!*0/)F-!2!8G*40-*!<1D/)+04-1)!,0H-!0103DaDHD!.0,4I+)GHI!-!

+I2+-4)GHI! )./-,)K-H)! G)! E-4+D)/G01! 8G*40-*! D4Ib)HD#! >),0bI4! .0*4Z)E)!-! .0EIF-E)GHI!

R-F-V,-S!D4Ib)H)!F)!+I2+-4)GHI#!



!

"P!

¥! 8G)/-F)! .I4R041)G2-!j ! .4DZ)! )/)+I! F)!.40R-/-4)GHI! .I4R041)G2-! )./-,)K-HI! ,),0! C-! C-/0!

103DaI!-*IG+-R-K-4)+-!-!-2.4)E-+-!.40C/I1I!2!.I4R041)G2)1)`!D,/HDVDHDa-!D.0+4ICD!3/)EGI!

.40KI2042,I!HI*-G-KI!2D2+)E)`!1I104-HI!-!14IZI#!

()!4)FE0H!T/D++I4!)./-,)K-HI!D!4)FE0HG01!0,4DZIGHD!8G*40-*!?+D*-0!.0+4ICG0!HI!.4E0!-G2+)/-4)+-!

T/D++I4!.),I+!F)!4)FE0H!20R+EI4)!cIG3/#!=',+L.%$0($#$/'&<$1+0M"+30=)>d!-!*0*)+-!T/D++I4!.4-,/HDV),!

D!8G*40-*!?+D*-0#!;),0G!,0GR-3D4)K-HI!0*1)S!HI!103DaI!.0VI+-!2)!2+E)4)GHI1 !T/D++I4!.40HI,+)`!

.-2)GHI1!')4+!,0*)!-!,04-Q+IGHI1!2E-S!304I!G)EI*IG-S!FG)V)H,-#!@),0!T/D++I4!?'@! *0/)F-!2!T/D++I4!

,01)G*G01! /-G-H01`!2! G)4I*C01!,/H++$%0 ('-+'%0103DaI! HI! .40EHI4-+-!D2.HIQG02+! .02+)E/H)GH)! -!

,0GR-3D4)K-HI!T/D++I4!4)*G03!0,E-4)!2!0*)C4)G-1!0,4DZIGHI1#!&E)!G)4I*C)!-*IG+-R-K-4)!.40C/I1I !

-/-!GI*02+)HDaI!,01.0GIG+I`!+I!.4DZ)!21HI4G-KI!0!+01I!,),0!4-HIQ-+-!+I!.40C/I1I!,)0 !Q+0!HI!E-*/H-E0!

G)!2/-K-!J#[#!!

! !

!

!"#$' #5#!"#$%&'!%0#$.+$)%0A!.-)4(/&!B&'<0/+0A!0%#-D4+/&!7+,#0$,!;*-,$0!

!



!

"U!

NO\O!*/=9:JFGC*U=U>=GB:IK*

$.4)E/H)GHI!2+)GHI1!HI!EI01)!C-+)G!)2.I,+!-F4)*I!T/D++I4!)./-,)K-HI !HI4!D,/HDVDHI!D.4)E/H)GHI!-!

)ZD4-4)GHI!.0*)+),)!+I!GH-S0E03!.4-,)F-E)GHI!G)!,04-2G-V,01!2DVI/HD#!T/D++I4!.4DZ)!4)F/-V-+I!0.K-HI!

F)!D.4)E/H)GHI!2+)GHI1`!)!HI*)G!.0.D/)4)G!-FC04!HI!,04-Q+IGHI!C-C/-0+I,I!!"#$%&'(#!

!"#$%&'(! HI!-FDFI+G0! ,04-2G)!C-C/-0+I,)! ,0H)! .4DZ)! HI*G02+)E)G! -! -G+D-+-E)G! G)V-G)! F)!

D.4)E/H)GHI!2+)GHI1!T/D++I4!)./-,)K-HI#!?/-HI*-!.4-GK-.I!)4S-+I,+D4I!F)2G0E)GI!G)!.4DZ)+I/H-1)!cIG3/#!

&%'#"($%F6.7$(0 .%-9"+$-+H%$d`! Q+0! 0/),Q)E)! D.4)E/H)GHI! 0E-2G02+-1)! -! *0SE)a)GHI! 2+)GH)! 2)!

4)F/-V-+-S!1HI2+)#!6010aD!!"#$%&'(!C-C/-0+I,I!103DaI!HI!*IR-G-4)+-!.4DZ)+I/HI!,0H-!VDE)HD!2+)GHI!

)./-,)K-HI#!64DZ)+I/H-!*HI/DHD!,)0!-FE04!-2+-GI!F)!.0*)+,I!-!103D!-1!.4-2+D.-+-!2E-!L"(2$+!0CHI,+-!D!

2+)C/D!L"(2$+! 0CHI,)+)#! >0! 0103DaDHI! *)! 2I! CIF!.0G)E/H)HDaI3! ,0*) ! cIG3/#!6' "/$%&/.+$0-'($ d!

.402/HIbDHI!-!)ZD4-4)!2+)GHI#!64DZ)+I/H-!2D!.0+.DG)!F)1HIG)!F)!0C4)2KI!,)0!Q+0!2D!="12/$+'1$̀!=$%#"-$0

8'-.+'%7`!)$&$1($1-;041S$-+"'10-!2/-VG0#!!"#$%&'(0+),0bI4!.0*4Z)E)!4)F/-V-+I!.4-2+D.I!D.4)E/H)GHD!

2+)GHI1`! D,/HDVDHDa-! +),0! .4DZ)+I/HI! F)! GI.401HIGH-E0`!.401HIGH-E0! -! )2-G,40G0! 2+)GHI#!$F! +0`!

!"#$%&'(!2I!*0C40!2/)ZI!2!*4D3-1!T/D++I4!.),I+-1)!-!FG)V)H,)1)`!.0.D+!EIa!2.01IGD+I!FG)V)H,I!

9'+0%$/'.(#!

0AG+I34-4)GHI!!"#$%&'(!C-C/-0+I,I!D!T/D++I4!)./-,)K-HD!HI!-FG-1G0!HI*G02+)EG0#!64E0!HI!.0+4ICG0!

-G2+)/-4)+-! .),I+ ! G)! G)V-G! *)! 2I! D! &H67&$-K;.</! *)+0+IK-! .40HI,+)! 2.IK-R-K-4)!,/H++$%W%"#$%&'(!

C-C/-0+I,)!2)!EI4F-H01!-!F)+-1!.0,4IGI!GHIF-G0!*0SE)a)GHI!20,/H++$%0&H602$+!G)4I*C01#!;),0G!Q+0!

!

!"#$' #6#!"#$%&'!A4+4#$#&+0A!0,A0<0#&!+&%0+!30%#4+-*4!>?@$$/A0=#.$#A0+&#4,14!

!



!

"W!

HI!+0!-FE4QIG0!.0+4ICG0!HI!,04-HIG2,-! L"(2$+!)./-,)K-HI!F)10+)+-!D!B%'#"($%=-'&$0L"(2$+!V-1I!HI!

0G*)!)D+01)+2,-! 0103DaIG! 4)*! .4DZ)+I/H-1) #!64-1HI4!2+E)4)GH)! .4DZ)+I/H)! -! V-+)GH)! E4-HI*G02+-!

0CHI,+)!-F! .4DZ)+I/H)!*)G!HI! .4034)12,-1!,0*01!J#P#!%)4-H)C/)! .4DZ)+I/H) !+4IC)/)!C-!DE-HI,!C-+-!

0FG)VIG)!,)0! ,0G)VG)!cIG3/#!,"1./d#!!B%'#"($%0HI!G)H02G0EG-H-!0C/-,0.4DZ)+I/H)!-!0G!-F/)ZI!0CHI,+!

,0H-!G-HI!103DaI!.401-HIG-+-#!&2-1!GHI3)!.02+0HI!-!.4DZ)+I/H-!V-HI!HI!0CHI,+I!103DaI!.401-HIG-+-!

,)0!Q+0!2D!=+%$.<B%'#"($%!-/-!=+.+$R'+","$%B%'#"($%K0@),0!C-!103/-! .40V-+)+-!E4-HI*G02+!0CHI,+)!

.4DZ)+I/H)`! .0+4ICG0!HI! .4E0!-1)+-!4IRI4IGKD!G)!%$,!0CHI,+#!&E)H!0CHI,+!0103DaDHI!-G+I4),K-HD!2!

.4DZ)+I/H-1)`!C-/0!*)!HI!4-HIV!0!L"(2$+!0CHI,+D!-/-!GI,01!*4D301!.4DZ)+I/HD#!E"(2$+!0CHI,+-!2)1-!

.0!2IC-!GI1)HD!4IRI4IGKD!G)!%$,00CHI,+! -!F)+0!HI! .0+4ICG0̀!D1HI2+0! ,/)2-VG-S!=+.+$/$77E"(2$+!-!

=+.+$,H//E "(2$+0'6S$M.+.3!!,04-2+-+-!@'17H<$%E "(2$+0-0@'17H<$%=+.+$,H//E"(2$+00CHI,+I!,0H-!2D!

*-0!,/H++$%W%"#$%&'(0.),I+) #!@'17H<$%E"(2$+!0CHI,+!4)F/-,DHI!2I!0*!=+.+$/$77E"(2$+!0CHI,+)!.0!

HI*G0H!2+E)4-`!)!+0!HI!*)!2)*4Z-!*0*)+)G!E"(2$+!$,!.)4)1I+4)!D!2E0H0H!1I+0*-!-F4)*I!cIG3/#!6H"/(d!

.4I,0! ,0HI3! HI! 0G*)! 103DaI! V-+)+-!E4-HI*G02+! 0CHI,+)! .4DZ)+I/H)#! ?/-VG0! HI! -! 2!

@'17H<$%=+.+$,H//E"(2$+00CHI,+01 #!;HI30E!@'17H<$%=+.+$!2)*4Z-!4IRI4IGKD!G)!%$,!0CHI,+!,0HD!HI!

103DaI! ,04-2+-+-! F)! V-+)GHI! E4-HI*G02+-! .4DZ)+I/H)! D! C-/0! ,0H0H! Z-E0+G0H! 1I+0*-!cIG3/#!/",$F-;-/$0

<$+9'( d!=+.+$,H//E"(2$+!0CHI,+)!e5Yf#!

 

 import 'package:flutter/cupertino.dart' ;  
 import 'package:hooks_riverpod/hooks_riverpod.dart' ;  
 
 final nameProvider = Provider ((ref) => 'Tena' ) ;  
 
 class HomeView extends ConsumerWidget {  
   const HomeView({Key? key}): super (key: key) ;  
 
   @override  
   Widget build (BuildContext context , WidgetRef ref) {  
     // koristimo ref kako bi $itali vrijednost pru!atelja  
     final name = ref.watch(nameProvider) ;  
     return Text ( 'Bok! Moje ime je $name!' ) ;  
   }  
 }  
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 void fetchData () async {  
   try {  
     // Stvaranje instance "dio" objekta  
     Dio dio = Dio () ;  
 
     // Slanje GET zahtjeva na odre!eni URL  
     Response response = await  dio.get( 'https://api.example.com/data' ) ;  
 
    // Dobivanje odgovora  
    if (response. statusCode == 200) {  
      // Uspje"an odgovor  
      var data = response. data ;  
      print( 'Podaci: $data ' ) ;  
    } else {  
      // Neuspje"an odgovor  
      print( 'Gre"ka u dohva#anju podataka.' ) ;  
    }  
  } catch (e) {  
    // Gre"ka prilikom slanja zahtjeva  
    print( 'Gre"ka: $e' ) ;  
  }  
 }  
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¥! 4-*6"5)G*H:I)E",&) *)+,-".%("'(&),"0-1%'*E)01?6"E" !j !)./-,)K-H)!+4IC)!0103Da-+-!

.4-,)F!9-'87!1).I !0,0/-GI!D!,0H0H!40C0+!+4IGD+G0!4)*-!+I!*0*)E)GHI`!C4-2)GHI!-!-F1HIGD!

.)+40/G-S!+0V),)!,0HI!aI!40C0+!0C-/)F-+-!+-HI,01!2E03!E4I1IG)!4)*)#!

¥! 4-*6"5),-*(&'19")+8*.1 )*)9+?&%(&)5")'".*$"3*( +!j !,04-2G-,!+4IC)!-1)+-!103DaG02+!D!

)./-,)K-H-!E-*HI+-!.4-HIG02!DZ-E0!2!,)1I4I!40C0+)!G)!,0H-!HI!2.0HIG!,),0!C-!103)0!.4)+-+-!

*03)b)GH)!D!2+E)4G01!E4I1IGD#!>),0bI4`!,04-2G-,!+4IC)!10a-!G)E-3-4)+-!40C0+)!.D+I1!

,04-2G-V,03!2DVI/H)#!

() S+HIE-!,0H-!2D!304I!G)EI*IG-!0*G02I!2I!G)!1-G-1)/G0!0*4Z-E!.40-FE0*!cIG3/#!A"1"<H<0O".6/$0

B%'(H-+̀!B%6d̀ !0*G02G0!.4E0+GD!EI4F-HD!)./-,)K-HI#!>-!2D!F)S+HIE-!02G0EG-!-!,/HDVG-!F)!.0VI+G0!

RDG,K-0G-4)GHI! )./-,)K-HI#! $! .4E0H! EI4F-H-! GIaI! C-+-! D,/HDVIG-! F)S+HIE-! .0.D+! 0103Da)E)GH)!

.4)E/HIG)! 4)2.04I*)! F)! .)+40/-4)GHI`! .4-1)GH)! -! .4-,)F) !G0+-R-,)K-H)`! 2/)GHI! 40C0+)! G)! .DGHIGHI`!

*0*)E)GHI!C)4-HI4)!G)!,)4+D!-!2/-VG0#!A),0!2D!GI,I!0*!+-S!RDG,K-0G)/G02+-!DFI+I!D!0CF-4!.4-/-,01!

,4I-4)GHI!*-F)HG)!)./-,)K-HI`!GH-S0E)! .0+.DG)! -1./I1IG+)K-H)!C-+!aI! .40EI*IG)!+I,!D!5#X!EI4F-H-!

)./-,)K-HI#!!

ZOLO!E=VKD@*IGJ=A@=<IGS*A;<:>DK**

'-F)HG! ,04-2G-V,03! 2DVI/H)!,/HDV)G! HI! F)! .02+-F)GHI! *0C40! 2+4D,+D4-4)G03! -! -G+D-+-EG03!

,04-2G-V,03!-2,D2+E)!cIG3/#!H7$%0$U&$%"$1-$30IQd#!7)F1-Q/H)GHI!0!,04-2G-V,01!-2,D2+ED!DG).4-HI*!

0103DaDHI!-*IG+-R-,)K-HD!-!4HIQ)E)GHI!.0+IGK-H)/G-S!$r !.40C/I1) !-!.4-HI!2)1I! -1./I1IG+)K-HI#!;)!

+)H! G)V-G! DC4F)E)! 2I!. 40KI2! 4)FE0H)! +I! 02-3D4)E)!,0GF-2+IG+G02+! D! -F3/I*D! -! RDG,K-0G)/G02+-1) !

)./-,)K-HI#! 602+0HI! C40HG-! )/)+-! -! D4Ib-E)V-! F)! ,4I-4)GHI! ,04-2G-V,03! 2DVI/H)`! )! F)!.0+4ICI! 0EI!

)./-,)K-HI!0*)C4)G!HI!5"2<. !)/)+!HI4!.4DZ)!C03)+I!FG)V)H,I!-!103DaG02+-!F)!2+E)4)GHI!,E)/-+I+G03!

*-F)HG)!V),!-!D!2E0H0H!CI2./)+G0H!-G)V-K-#!?E-!I/I1IG+-!,04-2G-V,03!2DVI/H)!-G+I34-4)G-!2D!-F!A.+$%"./0

)$7"12! ,01./I+) ! ,0HI! HI! 4)FE-0! O003/I! ,),0! C-! .0103)0! *-F)HGI4-1)! D! 2+E)4)GHD! *02/HI*G-S`!

)+4),+-EG-S!-!-G+D-+-EG-S!,04-2G-V,-S!2DVI/H)#!;),0G! DE0F)!A.+$%"./0)$7"21!,01./I+)!D! 5"2<. !)/)+ !̀

103DaI!HI!,0.-4)+-!-!,04-2+-+-!EIa!30+0EI!I/I1IG+I!,04-2G-V,03!2DVI/H)`!,)0!Q+0!2D!3D1C0E-`!,)4+-KI`!

-,0GI`!*-H)/0F-!-!+),0!*)/HI#!>),0bI4`! 103DaI!HI!E4/0!HI*G02+)EG0!.401-HIG-+-!+I1D!-!+-.034)R-HD!

K-HI/I!)./-,)K-HI!-!0G*)!-S!-FEI2+-!-F!5"2<. !)/)+)!-!DEI2+-!D!T/D++I4!)./-,)K-HD#!?/-,)!Y#"#!.4-,)FDHI!



!

5[ !

2,D.!I,4)G)! )./-,)K-HI! ,0H-!2D! ,4I-4)G-!DGD+)4!T-31)!D4Ib-E)V)#!<,4)G-!.02+)E/HIG-!HI*)G!-2.0*!

*4D303)!.4-,)FDHD!2+)GH)!D!,0H-1) !+)H!I,4)G!10ZI!C-+-#!;)!+)H!G)V-G!2D!0CDSE)aIG-!4)F/-V-+-!2KIG)4-H-!

,)0!Q+0!HI!DV-+)E)GHI`!.4-,)F!34IQ),)`!DG02!+I,2+)!-!2/-VGI!0.I4)K-HI!,0HI!103D!4IFD/+-4)+-!-F1HIG)1)!

G)!I,4)GD#!

ZONO!!BJ;IB;JK*FJGD:IBK*

64-HI!GI30!Q+0!F).0VGI!0.-2-E)GHI!-1./I1IG+)K-H2,-S!*I+)/H)!.4I*0*4IbIG-S!F)S+HIE)!.0+4ICG0!

HI!*)+-!DE-*!D!2+4D,+D4D!T/D++I4!.40HI,+)!-!043)G-F)K-HD!1).) #!@4I-4)GHI!T/D++I4!.40HI,+)!D!4)FE0HG01!

0,4DZIGHD!8G*40-*!?+D*-0!HI!E4/0!HI*G02+)EG0!.D+I1!V)40CGH),)!,40F!,0HI3!2I!.02+)E/H)HD!02G0EGI!

-GR041)K-HI! 0! .40HI,+D! ,)0! Q+0! 2D! -1I`! /0,)K-H)`! 0.-2`! +-.! -! 02+)/0#!64-/-,01! ,4I-4)GH)! .40HI,+)!

3IGI4-4)G-!2D!.4I *IR-G-4)GI!1).I! -!*)+0+I,I!,0H-!2/-HI*I!0*4IbIGD!2+4D,+D4D!,0H)!043)G-F-4)!4)F/-V-+I!

,01.0GIG+I!)./-,)K-HI!c?/-,)!Y#5#di!!

¥! " #$%&'$!j !2)*4Z-!8G*40-*!j !2.IK-R-V)G!,0*!-!D,/HDVDHI!*)+0+I,D!*1(%'"(A.1",$7+KU</`!

,0H)!*IR-G-4)!,0GR-3D4)K-HD!-!*0FE0/I!F)!8G*40-*!)./-,)K-HD#!>),0bI4!DGD+)4!0EI !1).I !

G)/)FI!2I!K2%.(/$!2,4-.+I!F)!-F34)*GHD!+I!4I2D42-!2.IK-R-VG-!F)!8G*40-*!./)+R041D#0

¥! '&(!!j !2/-VG0!,)0!.1(%'"( 01).) `!2)*4Z-!-&?!j !2.IK-R-V)G!,0*!-!D,/HDVDHI!Q-'($ !.40HI,+!

*)+0+I,D! ,0H)! 2I! ,04-2+-! F)! -F34)*GHD! -! .0,4I+)GHI! -&?! )./-,)K-HI#! $GD+)4! 0EI !1).I !

+),0bI4!2I!G)/)FI!4I2D42GI!-! ,0GR-3D4)K-H2,I!*)+0+I,I!+I!*)+0+I,)!*&&)$/$2.+$K7L",+`!

,0H)!D.4)E/H)!Z-E0+G-1!K-,/D201!-&?!)./-,)K-HI#!

!

!"#$( #&#!"#$%&'!.-)4(/&!F*+GH!&(&*&!

!



!

5P!

¥! )'* ! j ! 1HI2+0! 3*HI! 2I! G)/)F-! ')4+! ,0*!T/D++I4! )./-,)K-HI#! &C-VG0! D,/HDVDHI! *)+0+I,D!

<."1K(.%+̀!,0H)!2/DZ-!,)0!D/)FG)!+0V,)!T/D++I4!)./-,)K-HI#!') 4+!,0*!10ZI!C-+-!043)G-F-4)G!

D!E-QI!*)+0+I,)!-!1).) `!0E-2G0!0!2/0ZIG02+-!-!2+4D,+D4-!)./-,)K-HI#!

¥! +,(+!j !1).)!D!,0HD!2I!21HIQ+)HD!+I2+0E-!F)!T/D++I4!)./-,)K-HD#!64EIG2+EIG0!HI!G)1-HIGHIG)!

F)!.- 2)GHI!L"(2$+̀!HI*-G-VG-S!cIG3/#!H1"+d!-!-G+I34)K-H2,-S!+I2+0EI#!

¥! "(((,+(! j ! ,04-2+-! 2I! F)! .0S4)GD! 2+)+-V,-S! *)+0+I,)`! .0.D+! 2/-,)`! R0G+0E)! -/-! :?&;! !

.0*)+),)` ! ,0H-! 2I! D34)bDHD! D! )./-,)K-HD#!&EI! 4I2D42I! G)HC0/HI! HI!.0*-HI/-+-! D!

.0**-4I,+04-HI!4)*-!C0/HI!043)G-F)K-HI#!

¥! -.*(-,/01"2)! j ! .4I*2+)E/H)! ,0GR-3D4)K-H2,D! *)+0+I,D! .40HI,+)! G).-2)GD! D!s8B9 "!

R041)+D#!$!GH0H!2I!G)E0*I!0E-2G02+-!.0+4ICGI!F)!)./-,)K-HD`!D,/HDVDHDa-!T/D++I4!?'@!

EI4F-HD`!E)GH2,I!.),I+I!-!4I2D42I#!>),0bI4`!D!GH0H!HI!103DaI!2.IK-R-K-4)+-!1I+)!.0*)+,I!

.40HI,+)`!.0.D+!-1IG)!)./-,)K-HI`!EI4F-HI!-!0.-2)#!

&2-1!0.-2)!2+4D,+D4I!3/)EG03!.40HI,+G03!*-4I,+04-H)!.0+4ICG0!HI!0CH)2G-+-!-!2+4D,+D4D!DGD+)4!/"6!

1).I !D!,0H0H!2I!G)/)F-!2)E!,0*!)./-,)K-HI#!(C03!.4I3/I*G02+-!.4034)12,03!4HIQIGH)`!2EI!*)+0+I,I`!

02-1!<."1K(.%+0*)+0+I,I`!043)G-F-4)GI!2D!D!GI,0/-,0!1).) #!$ !1).- !.&"W7$%#"-$!2I!G)/)FI! ')4+!

,/)2I !G)1-HIGHIG!F)!,01DG-,)K-HD!2!.02/DZ-+I/HI1!.4I,0!N>>6!1I+0*)!-/-!E$6='-M$+!EIFI#!$!1).-!

!
" !;*&+,&#,+$!J0#2&*!'&!#&'2/4+-!.*#-%*-#$#&+$F!30,&*&%&!*424(/4+!+&!3#$+?$3-!E?I@J8KA*I/=)#-$!
#!R$*(/$<$!J0#2&*!'&!.4#$/&($'&?$/-!30,&*&%&!)4.*0!%0#$E*4+!'&!%0+J$A-#&?$/.%4!,&*0*4%4!

!

!"#$( #%#!"#$%&'!.*#-%*-#4!3&%4*&!N(-**4#!&3($%&?$/4!-+-*&#!#&'<0/+0A!0%#-D4+/&!7+,#0$,!.*-,$0!

!



!

5U!

K'<<'1 !2I!G)/)FI!*-HI/HIGI!,01.0GIG+I!-!,/)2I !,0HI!2I!,04-2+I!D!4)F/-V-+-1!*-HI/0E-1)!)./-,)K-HI#!

$! 1).- !<'($/ 02I0G)/)FI!,/)2I!,0HI!0.-2DHD!10*I/I!0CHI,)+)!*01IGI !̀.0.D +!40C0+)`!9-'87!1). I !

-!.)+40/GI !+0V,I #!$!1 ). -!H"02I!G)/)FI!,01.0GIG+I!,0HI!2D!.0EIF)GI!2!,04-2G-V,-1 !2DVI/HI1 `!,)0!

Q+0!HI!.&&K(.%+!*)+0+I,)!,0H)!2)*4Z-!,04-HIG2,-!k-*3I+̀!+I1D!-!+-.034)R-HD!)./-,)K-HI#!&2-1!.&&K(.%+!

*)+0+I,I`! +D!2I! G)/)F-! -! 1).)! &.2$70,0H)! 2)*4Z-! 1).I! 2! k-*3I+! 0CHI,+-1)! ,0H-! .4I*2+)E/H)HD!

2.IK-R-VGI!I,4)GI!-!GH-S0EI!.4DZ)+I/HI!2+)GH)#!;)!2/-K-!Y#J#!E-*/H-E)!HI!̀-FG)*!0.-2)G)̀!2+4D,+D4)!/"6!

1).I# !

ZOZO!&HF>:H:@BKW=DK*VKYBD:9K*@K*A;ABK9*

$! G)4I*G-S! GI,0/-,0! .03/)E/H)! C-+! aI!*)G! 2EI0CDSE)+)G! .4I3/I*! -1./I1IG+)K-H2,-S! *I+)/H)!

F)*)G-S!F)S+HIE)#!64-/-,01!-F4)*I!0EI!)./-,)K-HI!R0,D2!HI!C-0!GI!2)10!G)!.02+-F)GHD!RDG,K-0G)/G02+`!

EIa!-!G)!0*4Z)E)GHD!,E)/-+I+I!,0*)!-!.4-*4Z)E)GHD!.4-GK-.)!V-2+03!,0*) #!A1./I1IG+)K-H)!HI!E0bIG)!

G)VI/-1)! V-2+I! )4S-+I,+D4I! 2! G)3/)2,01! G)! V-+/H-E02+`! 0*4Z-E02+! -! .40Q-4-E02+#!:I*)G! 0*! ,/HDVG-S!

,04),)!D!0E01!.40KI2D!C-/0!HI!H)2G0!4)F*E)H)GHI!4)F/-V-+-S!2/0HIE)!)4S-+I,+D4I!)./-,)K-HI`!,)0!Q+0!

2D! ,01.0GIG+I! ,04-2G-V,03! 2DVI/H)! 0*! ,01.0GIG+-! ,0HI! 2D! F)*DZIGI! F)! ,01DG-,)K-HD! 2!

.02/DZ-+I/HI1#!

J<J<><!4-*(".") 61-*9'*6" )

64-/-,01! .0,4I+)GH)! )./-,)K-HI!,04-2G-,D!2I! .0H)E/HDHI!F)2/0G!F)! )D+IG+-R-,)K-HD!c?/-,) !Y#Y#d#!

@),0! C-! 2I! D2.HIQG0! )D+IG+-R-K-4)0! ,04-2G-,! 104)! DG-HI+-!,04-2G-V,0! -1I! -! /0F-G,D!2! ,0H-1)! HI!

4I3-2+4-4)G! D! 2D2+)ED#!$! 2/DV)HD!DG02)! ,4-E03! ,04-2G-V,03! -1IG)! -/-!/0F-G,I! G)! 24I*-G-! I,4)G)!

.4-,)FDHI! 2I! *-H)/0Q,-! 0,E-4! ,0H-! 0C)EHIQ+)E)! 0! 34IQ,-!c?/-,) !Y#L#d#! >),0bI4̀ ! *-H)/0Q,-! 0,E-4!2I!

!

!"#$( #' #!"#$%&'!.*#-%*-#4!?*D!2&34!

!



!

5W!

.4-,)FDHI!-!),0!*0bI!*0!14IZGI!.034IQ,I#!'0,! 2I!14IZG)!0.I4)K-H)!.4-H)EI!D!2D2+)E!-FE4Q)E)!̀I,4)G!

HI!C/0,-4)G!-!G)!GHI1D!HI!.4-,)F)G!I/I1IG+!DV-+)E)GH)#!

!

?E),-! I,4)G! .4I* 2+)E/HIG!HI! ,/)201! ,0H)! G)2/HIbDHI!@'17H<$%=+.+$,H/E"(2$+300*G02G0! k-*3I+!

0CHI,+! 2!.401HIGH-E-1! 2+)GHI1K0@'17H<$%=+.+$,H/E "(2$+! 2)*4Z-! ,/)2D! 2+)GH)! ,0H)!.40Q-4DHI!

@'17H<$%=+.+$!-!.4IC4-2DHI!cIG3/#!'#$%%"($d!6H"/(!1I+0*D!,0H)!E4)a)!k-*3I+! ,0H-1!HI!*IR-G-4)G!

-F3/I*! ,04-2G-V,03! 2DVI/H)#!>),0bI4`! 2E),01! I,4)GD! ,04-HIG2,-!L"(2$+!HI!=-.,,'/( 3! ,),0! C-! 2I!

02-3D4)/)! ,0GF-2+IGK-H)! -! 0/),Q)/0! 2/)3)GHI! 02+)/-S! $A! ,01.0GIG+-#! @01.0GIG+I! F)! DG02!

,04-2G-V,03! -1IG)! -! /0F-G,I! -1./I1IG+-4)GI! 2D! .010aD!D$U+5'%<5"$/(0 L"(2$+! 0CHI,+)#!

D$U+5'%<5"$/(!2.4I1)!+I,2+!DG02)!D!,0G+40/I4!+-.)!D$U+T("+"12@'1+%'//$%`!,0H-!2I!.4I*)HI!.4-/-,01!

2+E)4)GH)#!;),0G!,/-,)!G)!3D1C!F)!.4-H)ED`!.40EHI4)E)!2I!E4-HI*G02+!DG02)!-F!,0G+40/I4)!F)!0C)!

.0/H)`!+I!2I`!D!2/DV)HD!.4)FG03!DG02)`!.4-,)FDHI!.04D,)!-2.0*!0*30E)4)HDaI3!.0/H)#!64034)12,-!,0*!

Y#"#!.4-,)FDHI!-1./I1IG+)K-HD!3D1C)!F)!.4-H)ED!.010aD!5"//$(:H++'1!L"(2$+!0CHI,+)!-!/03-,I!F)!

.40EHI4D! DG02)! D! ,0G+40/I4-1)! .4-/-,01! .0F-E)!'1B%$77$(! 1I+0*I#! @0G+40/I4-1)! HI! 103DaI!

.4-2+D.-+-!-F!C-/0!,0HI3!k-*3I+!0CHI,+)!D!2+)C/)!HI4!2D!*I,/)4-4)G-!,)0!,0G)VGI!E)4-H)C/I!DGD+)4!,/)2I!

!

!"#$( #( #!"#$%&'!4%#&+&!'&!3#$/&<-!%0#$.+$%&!

!

!

!"#$( #5#!"#$%&'!,$/&(0E%0A!0%<$#&!'&!A#4E%-!

!



!

JX!

2+)GH)!W8'2"1B.2$=+.+$##!8,0! 2D! DGI2IGI! 0CHI! E4-HI*G02+-`! .0F-E)! 2I! 1I+0*)!/'2"1 ! -F! ,/)2I!

8'2"1R'+","$%!.010aD!%$,!-G2+)GKI!-!!"#$%&'(!.4DZ)+I/H)!/'2"1B%'#"($%#!

@/)2)!8'2"1R'+","$%!.40Q-4DHI!,/)2D!=+.+$R'+","$%!-!,04-2+-!2I!,)0!D.4)E-+I/H!2+)GH)!I,4)G)!F)!.4-H)ED#!

?)*4Z-!$1H<$0,/)2D!8'2"1=+.+$!,0H) !.4I*2+)E/H)!4)F/-V-+)!2+)GH)! ,)0!Q+0!2D!&'X$+1'̀!HX"+.#.1S$`!

.H+$1+","-"%.1'!-!2%$YM.#!>),0bI4` !8'2"1R'+","$%!.4DZ)!1I+0*D!/03-G!,0H)!.0,4IaI!.40KI2!.4-H)EI!

c.4034)12,-!,0*!Y#5#d#!'0,!2I!.0,DQ)E)!-FE4Q-+-!.4-H)E)!G)!2I4EI4̀!.02+)E/HIG0!HI!2+)GHI!HX"+.#.1S$#!

8,0!HI!.4-H)E)!D2.HIQG)`!2+)GHI!2I!)ZD4-4)!G)!.H+$1+","-"%.1'!,0HI!F)+-1!0,-*)!.401HIGD!G)!2/HI*Ia-!

I,4)G#!$!2/DV)HD!2+)GH)!2%$YM. !.4-,)FDHI!2I!*-H)/0Q,-!0,E-4!2!.04D,01#!!

8'2"1 ! 1I+0*)! .0F-E)! 2I! G)*! I7$%=$%#"-$! ,/)201! ,0 H)!.4DZ)! RDG,K-0G)/G02+-! F)! D.4)E/H)GHI!

,04-2G-V,-1!0.I4)K-H)1)! ,)0!Q+0!2D!.4-H)E)`!0*H)E)!-!*0SE)a)GHI!/-2+I!40C0+)!.D+I1!7<?>! 86A!

,01DG-,)K-HÌ!D,/HDVDHDa-!D.4)E/H)GHI!)D+IG+-R-,)K-H2,-1!+0,IG-1)#!@/)2)!I7$%=$%#"-$!.40Q-4DHI!

!
$!6!O&#*!3#0A#&2.%02!/4'$%-!,0+/02!30,<(&%02!.4!0'+&)&<&!3#$<&*+$!$,4+*$J$%&*0#!
%!"0.41+&!%(&.&!%0/&!3#4,.*&<(/&!.%-3!,4J$+$#&+$F!%0+.*&+*+$F!<#$/4,+0.*$!

 
 FilledButton (  
     onPressed: () {  
       _submitted = true;  
       FocusScope. of (context).unfocus() ;  
       if ( _usernameController . text . isNotEmpty && 
           _passwordController . text . isNotEmpty ) {  
         ref .watch(loginProvider. notifier ).login(  
             _usernameController . text ,  
             _passwordController . text ) ;  
       }  
     } ,  
     child: Text ( 'Prijavi se' ))  
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 void login (String username , String password) async {  
   state = LoginState. loading ;  
   try {  
     await userService .login(username , password) ;  
     state = LoginState. authenticated ;  
   } catch (err) {  
     state = LoginState. error ;  
   }  
 }  
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 ref .listen(loginProvider , (previous , next) {  
   if (next == LoginState. authenticated ) {  
     Navigator. pushReplacement (  
       context ,  
       MaterialPageRoute (builder: (context) =>  
  const  SelectRobotPage ()) ,  
     ) ;  
   }  
 }  
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 Future<List<Robot>> getAllRobots () async {  
   String accessToken = await storage .read(key: 'ACCESS_TOKEN')?? '' ;  
 
   final Response response = await api .get(  
     'client/robots' ,  
     options: Options (headers: {  
       'Authorization' : "Bearer $accessToken " ,  
     }) ,  
   ) ;  
 
   return (response. data as List)  
       .map((item) => RobotListItemResponse . fromJson (item))  
       .map((item) => Robot (  
           id: item. id ?? 0,  
           username: item. username ?? "" ,  
           battery: item. battery ?? 0,  
           connectedUserName: item. connectedClient ?? "" ))  
       .toList() ;  
 }  
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 Future< void > connectToRobot (Robot robot , String password) async {  
   String accessToken = await storage .read(key: "ACCESS_TOKEN")?? "" ;  
 
   await api .post(  
     'robot/' ,  
     data: {  
       "username" : robot. username ,  
       "password" : password ,  
     } ,  
     options: Options (headers: {  
       'Authorization' : "Bearer $accessToken " ,  
     }) ,  
   ) ;  
 
   await storage .write(key: "ROBOT_ID" , value: robot. id .toString()) ;  
   await storage .write(key: "ROBOT_NAME", value: robot. username ) ;  
 }  
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 Visibility (  
     visible: state. pageState == DashboardState. editName ,  
     child: Stack (children: [  
       SizedBox ( É) ,  
       AlertDialog (  
         title: SizedBox (height: 8.0 ) ,  
         content: TextFormField (  
           controller: robotNameController ,  
           decoration: InputDecoration (  
               label: Text ( "Novo ime robota" ) ,  
               errorText: submitted  
                   ? getEmptyFieldError( robotNameController )  
                   : null,  
               border: OutlineInputBorder ()) ,  
           onChanged: (text) {  
             submitted = false;  
           } ,  
         ) ,  
         actions: [ É] ,  
       ) ,  
     ]))  
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 // lidar_map_service.dart  
 final lidarMapServiceProvider = Provider ((ref)=>  LidarMapService ()) ;  
 
 
 // patrol_provider.dart  
 class PatrolNotifier extends StateNotifier<PatrolStateWithData> {  
   final AutoDisposeStateNotifierProviderRef ref ;  
 
   late final LidarMapService lidarMapService ;  
   late final PatrolPointService patrolPointService ;  
 
   PatrolNotifier( this . ref ) : super (PatrolStateWithData. initial ()) {  
     lidarMapService = ref .watch(lidarMapServiceProvider) ;  
     patrolPointService = ref .watch(patrolPointServiceProvider) ;  
     getPatrolPointsState() ;  
   }  
 É 
 }  
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 Image . network (  
   state. lidarMap . url ,  
   headers: { 'Authorization' : "Bearer ${state. token } " } ,  
   fit: BoxFit. cover ,  
   width: double. infinity ,  
   height: double. infinity ,  
 )  
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 Future<LidarMap> getLidarMap () async {  
   String robotId = await storage .read(key: "ROBOT_ID" ) ?? "" ;  
   String accessToken = await storage .read(key: "ACCESS_TOKEN")?? "" ;  
 
   Response response = await api .get(  
     'maps/ $robotId /' ,  
     options: Options (headers: {  
       'Authorization' : "Bearer $accessToken " ,  
     }) ,  
   ) ;  
 
   return LidarMap (  
       url:response. data [ "url" ] ,  
 size: Size . fromJson (response. data [ "size" ])  
 ) ;  
 }  
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+-/+!2D2+)E)!40C0+)!.D+I1!0*30E)4)HDa-S!,0G+40/G-S!3/H-E-K)!G)!,04-2G-V,01!2DVI/HD!-!3/I*)GHI1!

.4-HIG02)!DZ-E0!2! ,)1I4I#!@)*)!HI!2EI!G)1HIQ+IG0`! .)+40/GD!+0V,D!2I!10ZI!2.4I1-+-! ,/-,01!G)!

3D1C!=&%$<"0+'XMH#!!

!

!"#$( #&%#!"#$%&'!4%#&+&!'&!,0,&<&+/4!$24+&!$!3#$0#$*4*&!3&*#0(+4!*0)%4!

!

!

!"#$( #&' #!"#$%&'!4%#&+&!'&!1$#&+/4!30'$?$/4!3&*#0(+4!*0)%4!

!



!

JW!

J<J<L<!4-*6"5),-*(&'19")+8*.1)*)9+?&%(&)5")'".*$"3*(+)

@/-,01!G)!,)4+-KD!I&%.#/S.1S$!0+E)4)!2I!F)2/0G!F)!G)E-3)K-HD!40C0+)`!V-H-!HI!.4-,)F!E-*/H-E!G)!

2/-K-!Y#"Y#!;)!0E01!F)2/0GD!103DaI!HI!.4)+-+-!.4-HIG02!DZ-E0!2!40C0+)`!CD*Da-!*)!HI!40C0+!0.4I1/HIG!

2!*E-HI!,)1I4I`!0103DaIG)!HI!-!.401HIG)!-FE04)!.4-,)F)#!>),0bI4!F)2/0G!2)*4Z-!-!*E-HI!D.4)E/H)V,I!

3/H-E-KI#!9-HIE)!D.4)E/H)V,)! 3/H-E-K)!G)1-HIGHIG)! HI!F)! .401HIGD! .0F-K-HI! 40C0+)`! *0,!HI! *I2G)!

G)1-HIGHIG)!F)!40+)K-HD!+I!.0*-F)GHI!-!2.DQ+)GHI!,)1I4I!G)!.)Gh+-/+!2D2+)ED#!

!
()! .4-,)F! .4-HIG02)! DZ-E0! .D+I1! 7>?6! .40+0,0/)`! ,04-Q+IG! HI!O/-B/.;$%! L"(2$+! -F!

,/H++$%W#/-W&/.;$%! .4-,/HDV,)#!64E0! HI!.0+4ICG0! 2+E04-+-!O/-B/.;$%@'1+%'//$%! .D+I1! 1I+0*I!

1$+L'%M̀! ,0H0H! 2I! .4DZ)! 0*30E)4)HDa-! $79! .4-HIG02)#! ;),0G! +03)`! +)H!2I! ,0G+40/I4! .4I*)HI!

O/-B/.;$%!L"(2$+!0CHI,+D!,),0!C-! 0G!FG)0!Q+0!+4IC)! .4-,)F)+-!G)!F)2/0GD#!?!0CF-401! *)!2E),)!

,)1I4)!-1)!2E0H!$79!.4-HIG02)!̀.4-/-,01!,/-,)!G)!3D1C! F)!0*)C-4!0*4IbIGI!,)1I4 )`!. 4-1HIG01!

1I+0*I! 7$+A$(".5%'<R$+L'%M`!D!,0G+40/I4!2I!.02+)E/H)!$79!0*)C4)GI!,)1I4I#!&E)!.401HIG)!2I!

0*1)S!0*4)Z)E)!)ZD4-4)GHI1!.4-,)F)!O/-B/.;$%0L"(2$+!0CHI,+)#!64034)12,-!,0*!Y#"X#!.4-,)FDHI!

-G-K-H)/-F)K-HD!O/-B/.;$%@'1+%'//$%00CHI,+)!-!O/-B/.;$%!L"(2$+00CHI,+)#!

!

!"#$( #&( #!"#$%&'!4%#&+&!'&!-3#&<(/&+/4!#010*02!

!

 
  _videoPlayerController = VlcPlayerController . network (  
    _url ,  
    autoPlay: true,  
  ) ;  
 
 VlcPlayer (  
   controller: _videoPlayerController ! ,  
   aspectRatio: screenSize. width / screenSize. height ,  
   placeholder: Center (child:  CircularProgressIndicator ()) ,  
)  
 
 
 
 
!

,-./-*0123$2.4$(# &:#$"#$%&'!%#4$#&+/&!S?.5?HT/AU#)$A#??/A!01/4%*&!$!S?.5?HT/A!<*=+/$!01/4%*&!



!

YX!

64034)12,-1! ,0*01!Y#"" #! .4-,)F)G!HI!G)V-G! ,4I-4)GH)!E-4+D)/G-S!D.4)E/H)V,-S!3/H-E-K)! .010aD!

N'; 7+"-M!L"(2$+!0CHI,+)! -F!,/H++$%WS';7+"-M! .4-,/HDV,)#! &E)H! k-*3I+! .4-1)!GI,0/-,0! .)4)1I+)4)`!

D,/HDVDHDa-!7+"-M30<'($0-0/"7+$1$%K06)4)1I+)4!7+"-M!.02+)E/HIG!HI!G)!-G2+)GKD!@H7+'<N';7+"-M=+"-M!

L"(2$+!0CHI,+)̀! ,0H-!*IR-G-G-4)!34)R-V,I! ,)4),+I4-2+-,I!3/H-E-KI! ,)0!Q+0!2D!4)*-HD2!-!C0H)!3/H-E-KI#!!!

6)4)1I+)4!<'($ !.02+)E/HIG!HI!G)!0.K-HD!N';7+"-MA'($K.//30Q+0!D,)FDHI!*)!2I!3/H-E-KD!10ZI!2/0C0*G0!

,4I+)+-!D!2E-1!21HI40E-1)#!6)4)1I+)4!/"7+$1$%!.02+)E/HIG!HI!G)!.0E4)+GD!RDG,K-HD!,0H)!2I!.0F-E)!

2E),-! .D+! ,)*! 2I! .401-HIG-! .0/0Z)H!3/H-E-KI#!$GD+)4! .0E4)+GI! RDG,K-HI! .0F-E)! 2I! 1I+0*) ! G)*!

A'1"+'%R'+","$%! 0CHI+01! 2! .)4)1I+401!($+."/7̀! ,0H-! 2)*4Z-! -GR041)K-HI! 0! +4IGD+G01! .0/0Z)HD!

3/H-E-KI#!!

A'1"+'%R'+","$%!.402/-HIbDHI!*I+)/HI!0!),K-H)1)!G)*!3/H-E-K)1)!,/)2-!R.#"2.+"'1E$6='-M$+30,0H)!

.D+I1! E$6='-M$+! ,01DG-,)K-HI! D.4)E/H)! 40C0+01#!R.#"2.+"'1E$6='-M$+! ,/)2)! .4DZ)! .0+4ICGI!

1I+0*I! F)! D2.02+)ED!E$6='-M$+! EIFI`! 2/)GHI! G)4I*C-! F)! ,4I+)GHI! 40C0+)! -! D.4)E/H)GHI! .)Gh+-+/!

1IS)G-F101`! +I! F)+E)4)GHI! EIFI#! 64034)12,-! ,0*! Y#"5#! .4-,)FDHI! +-HI/0! 1I+0*I! F)! D2.02+)ED!

E$6='-M$+!EIFI!,0H)!2I!.0F-E)!.4-/-,01!-G-K-H)/-F)K-HI!A'1"+'%R'+","$%!0CHI,+)#!64E0!HI!.0+4ICG0!

2+E04-+-! ,)G)/! EIFI! .0F-E)HDa-!E$6='-M$+@9.11$/K-'11$-+!1I+0*D! 2! $7AhHI1! 40C0+)#! ()+-1! HI!

.0+4ICG0!2+E04-+-!EIFD!2/)GHI1!.),I+)!F)!.0EIF-E)GHI#!$!GHI1D!2I!Q)/HD!.)4)1I+4-!40C0+)!*0C-EIG!

-F!5/H++$%=$-H%$=+'%.2$!0CHI,+)̀!D,/HDVDHDa-!-1I!40C0+)`!GHI30ED!-.!)*4I2D!-!.04+#!64034)12,-1!

,0*01! Y#"J#! -F/-2+)G)! HI! 1I+0*)! F)! 2/)GHI! ),K-HI! 1-HIGH)GH)! .0F-K-HI! 40C0+)! .D+I1!E$6='-M$+!

.),I+)#!$!.),I+D!2I!Q)/HI!-1I!),K-HI`!-1I!40C0+)`!D.4)E/H)V,I!m!-!l!,01)G*I!-!+4IGD+G0!E4-HI1I!,)0!

-*IG+-R-,)+04!F)S+HIE)#!7)*-!02/0C)b)GH)!4I2D42)!-!-2.4)EG03!F)E4Q)E)GH)!,01DG-,)K-HI!.0+4ICG0!HI!

F)+E04-+-!E$6='-M$+!EIFD`!)!+0!2I!V-G-!.0F-E)GHI1!W-9.11$/K7"1MK-/'7$]^K!

!
!
!  

  
 Joystick (  
   stick: CustomJoystickStick () ,  
   mode: JoystickMode. all ,  
   listener: (details) {  
     ref  
         .watch(monitorProvider. notifier )  
         .updatePosition(details) ;  
   } ,  
 )  
 
!

,-./-*0123$2.4$(# &&#$"#$%&'!%#4$#&+/&!A(/$<$?4!'&!-3#&<(/&+/4!30'$?$/02!#010*&!



!

Y"!

!! !

 
 class NavigationWebSocket {  
   final storage = const FlutterSecureStorage () ;  
 
   late WebSocketChannel _channel ;  
 
   Future< void > createWebSocketChannel (String link) async {  
     String robotName = await storage .read(key: 'ROBOT_NAME') ?? '' ;  
     String robotIp = await storage .read(key: 'ROBOT_IP' ) ?? '' ;  
     String robotPort = await storage .read(key: 'ROBOT_IP' ) ?? '' ;  
     
     _channel = WebSocketChannel . connect (  
       Uri. parse (link) ,  
     ) ;  
 
     final payload = {  
       "action" : "robot_connect" ,  
       "robot_name" : robotName ,  
       "robot_ip" : robotIp ,  
       "robot_port" : robotPort ,  
       "request_id" : DateTime . now(). millisecondsSinceEpoch ,  
     } ;  
     _channel . sink .add(jsonEncode(payload)) ;  
   }  
 É 
 
!

,-./-*0123$2.4$(# &%#$MHK*+H$*#)C/D!#.E/$!%(&.&!.!24*0,02!'&!%#4$#&+/4!C/D!#.E/$!<4'4!

 
 Future< void > moveRobot (double x , double y) async {  
   String robotName = await storage .read(key: 'ROBOT_NAME')  ?? '' ;  
   final payload = {  
     'action' : 'move_robot_action' ,  
     'robot_name' : robotName ,  
     'cmd' : { 'x' : x , 'y' : y} ,  
     'request_id' : DateTime . now(). millisecondsSinceEpoch ,  
   } ;  
   _channel . sink .add(jsonEncode(payload)) ;  
 }  
 
!

,-./-*0123$2.4$(# &' #$Q$/4(0!24*0,4!-+-*&#!MHK*+H$*#)C/D!#.E/$!%(&.4!'&!2$/4+/&+/4!30'$?$/4!#010*&0!



!

Y5!
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$!0E01!.03/)E/HD!C-+!aI! .4-,)F)G0!+I2+-4)GHI!-! IE)/D)K-H)!4)FE-HIGI!)./-,)K-HI!F)!D.4)E/H)GHI!

40C0+01#!?E4S)!+I2+-4)GH)!C-/)!HI!.40K-HIG-+-!RDG,K-0G)/G02+`!.I4R041)G2I!-!D.0+4IC/H-E02+!)./-,)K-HI!

+I! 02-3D4)+-! *)! F)*0E0/H)E)! 2.IK-R-K-4)GI! F)S+HIEI! -! .4DZ)! .0DF*)G)! -! DV-G,0E-+)! 4HIQIGH)! F)!

D.4)E/H)GHI!40C0+01#!!

!

O/)EG-!K-/HIE-!R)FI!+I2+-4)GH)!C-/-!2D!2/HI*Ia-i!

t! %I4-R-,)K-H)! -2.4)EG03! RDG,K-0G-4)GH)! ,/HDVG-S! FG)V)H,-`! D,/HDVDHDa-! .4-,)F! DZ-E0`!

D.4)E/H)GHI!40C0+)!3/H-E-K)1)!-!*0*)E)GHI!.)+40/G-S!+0V),)#!

t! 640KHIG)!,01.)+-C-/G02+-!)./-,)K-HI!2!4)F/-V-+-1!D4Ib)H-1)!-!0.I4)K-H2,-1!2D2+)E-1)#!

t! <E)/D)K-H)!.I4R041)G2-!)./-,)K-HI!D!4)F/-V-+-1!2KIG)4-H-1)#!

t! 640EHI4)!0*F-EG02+-`!2+)C-/G02+-!-!.0DF*)G02+-!)./-,)K-HI#!

!

B I+0*0/03-HI!,04-Q+IGI!.4-/-,01!+I2+-4)GH)!2D!2/HI*IaIi!

t! >I2+-4)GHI!HI*-G-K)i!60HI*-G-!*-HI/0E-!-!RDG,K-0G)/G02+-!)./-,)K-HI!+I2+-4)G-!2D!-F0/-4)G0!,),0!

C-!2I!.0+E4*-/)!GH-S0E)!-2.4)EG02+#!

t! >I2+-4)GHI!-G+I34)K-HIi!AG+I34)K-H)!4)F/-V-+-S!10*D/)!)./-,)K-HI!-!E)GH2,-S!0E-2G02+-`!.0.D+!

E$6='-M$+! EIFI! -! O/-B/.;$%! C-C/-0+I,I `! +I1I/H-+0! HI! +I2+-4)G)! ,),0! C-! 2I! 02-3D4)/)!

CI2.4-HI,04G)!,01DG-,)K-H)!-!,01.)+-C-/G02+#!

t! TDG,K-0G)/G0! +I2+-4)GHIi! @/HDVGI! FG)V)H,I! .0.D+! .4-,)F)! DZ-E0`! D.4)E/H)GH)! 40C0+)!

3/H-E-K)1)̀! .401HIGI! ,)1I4I! -! ,4I+)GH)!40C0+)!+I2+-4)GI!2D!.4I1)!DG).4-HI*!*IR-G-4)G-1!

+I2+G-1!2/DV)HIE-1)!,),0!C-!2I!.0+E4*-/0!GH-S0E0!-2.4)EG0!RDG,K-0G-4)GHI#!

t! >I2+-4)GHI! .I4R041)G2-i! 6I4R041)G2I! )./-,)K-HI! -! GHIG)! 0*F-EG02+! IE)/D-4)GI! 2D!

2-1D/-4)GHI1!4)F/-V-+-S!2KIG)4-H)`!D,/HDVDHDa-!EI/-,D!14IZGD!.401I+G02+#!

t! >I2+-4)GHI! ,01.)+-C-/G02+-i! 8./-,)K-H)! HI! +I2+-4)G)! G)! 4)F/-V-+-1! D4Ib)H-1)`! EI/-V-G)1)!

F)2/0G)!-!0.I4)K-H2,-1!2D2+)E-1)!,),0!C-!2I!02-3D4)/)!,01.)+-C-/G02+!G)!E-QI!./)+R041-#!

!

T)F)!+I2+-4)GH)!*0G-HI/)!HI!D2.HIQGI!4IFD/+)+I`!Q+0!*0,)FDHI!DV-G,0E-+02+!-!.0DF*)G02+!)./-,)K-HI!

F)! D.4)E/H)GHI! .)+40/G-1! 40C0+01#! 8./-,)K-H)! HI! D2.HIQG0!.40Q/)! +I2+GI! 2KIG)4-HI! -! F)*0E0/H-/)!

*IR-G-4)GI!F)S+HIEI#!@/HDVG-!F),/HDVK-!-F!R)FI!+I2+-4)GH)!D,/HDVDHDi!

t! ?EI!,/HDVGI!FG)V)H,I!.0.D+!.4-,)F)!DZ-E0`!D.4)E/H)GH)!40C0+)!3/H-E-K)1)!-!.401HIGI!,)1I4I!

RDG,K-0G-4)/I!2D!.4I1)!0VI,-E)GH-1)`!.4DZ)HDa-!CI2.4-HI,04G0!,04-2G-V,0!-2,D2+E0#!



!

YJ!

t! 8./-,)K-H)! HI! .0,)F)/)! 0*/-VGI! .I4R041)G2I! 2! C4F-1! E4I1IG01! 0*F-E)! -! 1-G-1)/G-1!

,)QGHIGHI1!+-HI,01!4I.40*D,K-HI!.4-HIG02)!DZ-E0!-!D.4)E/H)GH)!40C0+01#!

t! >I2+-4)GHI!,01.)+-C-/G02+-!0+,4-/0!HI!*)!HI!)./-,)K-H)!,01.)+-C-/G)!2!4)F/-V-+-1!D4Ib)H-1)!-!

0.I4)K-H2,-1!2D2+)E-1)`!Q+0!02-3D4)E)!Q-40,D!C)FD!,04-2G-,)#!

!

;)! +I1I/HD! D2.HIQG03! +I2+-4)GH)! -! .0F-+-EG-S! 4IFD/+)+)! 10ZI! 2I! F),/HDV-+-! *)! HI! 4)FE-HIG)!

)./-,)K-H)! F)! D.4)E/H)GHI! .)+40/G-1! 40C0+01! -2.DG-/)! 2E0HI! K-/HIEI! -! F)*0E0/H-/)! F)S+HIEI#!

8. /-,)K-H)! 2I! .0,)F)/)! .0DF*)G01`! DV-G,0E-+01! -! HI*G02+)EG01! F)! ,04-Q+IGHI`! .4DZ)HDa-!

DV-G,0E-+0!4HIQIGHI!F)!D.4)E/H)GHI!-!G)*F04!.)+40/G03!40C0+)!D!2+E)4G01!E4I1IGD#!

! !



!

YY!

]O!R.2'+$%.2 *

$!0E01!*-./012,01!4)*D!4)FE-HIG)!HI!10C-/G)!)./-,)K-H)!F)!D.4)E/H)GHI!40C0+2,-1!2D2+)E01!

,0H)!0103DaDHI!,04-2G-K-1)!*)/H-G2,0!D.4)E/H)GHI!-!G)*F04!40C0+)#!@04-Q+IGI!+ISG0/03-HI! .0.D+!

T/D++I4!4)*G03!0,E-4)̀!!"#$%&'(!C-C/-0+I,I!-!)"' !C-C/-0+I,I!.4DZ-/I!2D!02G0ED!F)!4)FE0H!)./-,)K-HI!

-!0103Da-/I!IR-,)2G0!D.4)E/H)GHI!2+)GHI1!)./-,)K-HI`!-FE4Q)E)GHI!N>>6!F)S+HIE)!-!,01DG-,)K-HD!2!

86AhHI1#!8./-,)K-H)!0103DaDHI!,04-2G-K-1)!.4-2+D.!40C0+-1)!-!GH-S0E-1!RDG,K-0G)/G02+-1)!.D+I1!

10C-/G-S! D4Ib)H)`! .4DZ)HDa-! D*0CG02+! -! R/I,2-C-/G02+! D! D.4)E/H)GHD! 40C0+-1)#! AG+I34)K-H)!7>?6!

.40+0,0/)! -! )/)+)! F)! .4-HIG02! DZ-E0! 0103DaDHI! ,04-2G-K-1)! .4)aIGHI! E-*I)! 2! ,)1I4)! 40C0+)! D!

2+E)4G01!E4I1IGD`!)!F)!D2.HIQG0!G)E-3-4)GHI!40C0+)!F)*DZIG)!HI!E$6='-M$+!EIF)#!

8./-,)K-H)! HI! .02+-3/)! 2E0H! 02G0EG-! K-/H! 0103Da)E)GHI1! ,04-2G-K-1)! .4-2+D.! 40C0+-1)! -!

GH-S0E-1!RDG,K-0G)/G02+-1)!G)!HI*G02+)E)G!-!R/I,2-C-/)G!G)V-G#!BIbD+-1`! .02+0H-! .0+IGK-H)/!F)!

*)/HGHI!DG).4HIbIGHI!)./-,)K-HI#!: I*)G!0*!103Da-S!DG).4HIbIGH)!HI!-1./I1IG+)K-H)!RDG,K-0G)/G02+-!

F)! .4)E/HIGHI! 4)2.04I*)! F)! .)+40/-4)GHI#! &E0! C-! 0103Da-/0! ,04-2G-K-1)! *)! .4034)1-4)HD! 4D+D! -!

E4-HI1I! .)+40/-4)GH)! 40C0+)! .D+I1! 10C-/GI! )./-,)K-HÌ ! V-1I! C-! 2I! 0/),Q)/0! )D+01)+-F-4)G0!

0C)E/H)GHI! F)*)+),)#! >),0bI4`! -G+I34)K-H)! G0+-R-,)K-H)! C-! ,04-2G-K-1)! 0103Da-/)! .4-1)GHI!

0C)E-HI2+-!0!C-+G-1! *03)b)H-1)! -/-!2+)+D2-1)!40C0+)`!Q+0!C-!DG).4-HI*-/0! .4)aIGHI! -!G)*F04#!&EI!

G)*034)*GHI! C-! *0*)/I! )D+0G01-HD! -! .4-/)30*/H-E02+! 40C0+2,01! 2D2+)ED`! +I! C-! ,04-2G-K-1)!

0103Da-/I!EIaD!,0G+40/D!-!DV-G,0E-+02+#!

7)FE-HIG)! 10C-/G)! )./-,)K-H)! HI! .0*E43GD+)! +I1I/H-+01! +I2+-4)GHD! ,0HI! HI! .0+E4*-/0! GHIF-GD!

2.020CG02+! D! *)/H-G2,01! D.4)E/H)GHD! -! G)*F04D! 40C0+2,-S! 2D2+)E)! .D+I1! 10C-/G-S! )./-,)K-H)#!

>I2+-4)GHI! HI! .0,)F)/0! F)*0E0/H)E)HDaI! 4IFD/+)+I! D! .03/I*D! RDG,K-0G)/G02+-! -! .I4R041)G2-!

)./-,)K-HI#! $! K-/HD! *)/HGHI3! DG).4HIbIGH)`! 103DaI! HI! *0*)E)GHI! G0E-S! RDG,K-0G)/G02+-! ,0HI! C-!

.4-*0G-HI/I! .4),+-VG02+-! -!DV-G,0E-+02+-!F)! ,04-2G-,I#!>),0bI4`!+),EI!G)*034)*GHI!C-! 0103Da-/I!

,0G+-GD-4)G-!4)FE0H! -! -2+4)Z-E)GHI!D! .0*4DVHD!D.4)E/H)GH)!40C0+2,-1!2D2+)E-1)! .D+I1!10C-/G03!

D4Ib)H)#!

!

* *



!

YL!

'&)#/.)$/. *

e"f!! N4E)+2,)!+ISG-V,)! IGK-,/0.I*-H)`!14IZG0! -F*)GHI`!9I,2- ,034)R2,-!F)E0*!B-402/)E!@4/IZ)`!
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