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Abstract 
Cryptocurrency mining is a new phenomenon in the global economy. Like 

other emerging issues, it must be examined in terms of its compatibility 

with Islamic legal standards to determine its legitimacy for individuals in 

an Islamic society. The growing public and governmental interest in 

mining and using cryptocurrencies in transactions makes it all the more 

necessary to address the topic. One major challenge regarding th

legitimacy of mining operations is the view held by some jurists that it is 

foolish or irrational behavior, which would render the activity invalid. If 

so, any resulting gain for the miner would be deemed illegitimate and 

considered an instance of eating wealth wrongfully. Accordingly, the main 
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Cryptocurrency mining is a new phenomenon in the global economy. Like 

other emerging issues, it must be examined in terms of its compatibility 

ards to determine its legitimacy for individuals in 

an Islamic society. The growing public and governmental interest in 

mining and using cryptocurrencies in transactions makes it all the more 

necessary to address the topic. One major challenge regarding the 

legitimacy of mining operations is the view held by some jurists that it is 

foolish or irrational behavior, which would render the activity invalid. If 

so, any resulting gain for the miner would be deemed illegitimate and 

wealth wrongfully. Accordingly, the main 
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question of this study is whether cryptocurrency mining can be considered 

a foolish legal act and thus impermissible. This study argues that general 

Ja�ala (a type of unilateral contract promising compensation for 

completing a task) is the closest legal category applicable to mining 

operations. Using a descriptive-analytical method, the study concludes 

that the elements constituting foolishness�as cited by jurists and 

potentially applicable to Ja�ala�such as "lack of rational benefit in the 

act" and "uncertainty about the compensation"�do not apply to mining 

operations. Furthermore, regardless of the legal classification of mining, 

when rational individuals around the world embrace and engage in a 

phenomenon on a large scale, such behavior cannot be deemed foolish. 

Therefore, arguing that mining is illegitimate based on claims of 

foolishness is not valid. 

Keywords 
Cryptocurrency mining, extraction, mining, foolishness, cryptocurrency, 

coin. 
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È�«L/`±K�¶¾�y�mKr�K�N±L_�¶/O�Æ/���³�mr/¾¥�È®±�¯?�mL/��±K�¶/O�«Kn/�K�§´/®��q´���,n/²²¡

�°½KrOL//²O�-qL//¡m´k� //½�¨//OL��qm�¶//±Lk�°Xk³r//��¯´//d®·¶//ªL����x²//_�sK��´//�´
�n}LP±�¯L±?�sK�¨L��m´k�¶¡�n²cr·�VyK�¶¾�y�mKr�K�UÆL�� /±��È²¾/zg��,È/�Kr�����,�

]�����,���������È®}L·�-��,×m³r·L}����]�,����,������ �
OrX~¾�L¸��×�}¶�¾��y�UÆL��n±n�X�¶±L¸¾�krO�³�VyK�¨�LOÈ�XgÈ��sK�Kq�¯?�¯Æ/�O

¶Xz±Km��L�WK�mq´�UL®6ªz�KrO�³�n±K×�L�n×�¶/©mK�m´k�K×�µmr¡�r/¡o��n/±K� /±��¸/},È±L[n¾�

����]�,����////��,�����³���////zg�-¾²È�////�KrÈ�,����]�,�����,���////�`±�-È�,����]�,�����,����-

LP�LP�È½�½mt×�,����]�,����,���´y´�-×�®k¾²ÈO�,È�LW]�,����,���®/}L·�-È�r·L/}m³×�,����]�,�,���������
�«´/®��mL��¶¡�n²±?rO�,¶Xz±Km�f¾h��Kq�¶±L¸¾�y�UÆL��L¸���sK�×r¦½m�¶Xym�,¨OL��qm
�¯Æ/�O�r/O�È/ª¾©m�0L/yLyK�³�V/yK�UÆL/��°/½K�Vh/��,UÆL/��Vh/��³�o´/�±�¶©mK

¶ªL��,VyK�¨�LO�¶¡�×t¾c�¯?�³�mqKn±�m´_³�¶±L¸¾�y�UÆL��¶¾�y��¶±L¸¾�/y�¶±�,VyK�
� //±���,È½´//k����]�,���//��,����³���]�-����,���]�-����,���È±K³r½K�-��,È//�`±����]�,����,���-

�,È±Lg³q�������,���×r¾P}�-�ÈO�,È±L`±s�]�,LW�����,�����,Èyqn�-�������,����� �
È�,¶X/}Kn±��/¾O�¶/O�È/�L�XkK�¶�y�VyK�È²X�¥��¶/ª®_sK�UL/�³L��r½L/y�qm�n/±K´W

¾��qm�ÈXg�³�¶©L�_�,eL¢±�,µqL_K�n/����/ª��qm�0L/yLyK�³�V/©L¡³�¯´/d®·�UL/�³L��r
                                                          � �

�����y¾¶��mr�×�VyK�¶¡�§K´K�m´k�Kq�qm��Kr�K�VyqmL±�¶O�qL¡�È�mrO�½L�qm�¶/ªL��§´/¥�/È�mq´/k��r�½/hÈ,�
�����,]��,��������qm���KeÆ�¸��È�±¾t��y¾¶�¶O�L²�×��l}�ª�L�È�V/yK�¶/¡�q´�/}�µqKmK�§K´/K�m´/k�Kq�
mqKn±�� ±���`±È,�����]�,�����,����� �

http://www.jf.isca.ac.ir


ʵʳʻ˨ ˨

 

www.jf.isca.ac.ir 

�§
Ly

Èy�«K
�µq
L®
}�
,

«q
L¸
c

��
�È
SL¾
S

����,
¯L
Xz

s
�

��
��

��

�nOL½���hW�È²¾zg��,È�Kr����]�,������,����³�����¯?�,n/���¯m´/O�¶±L¸¾�/y��Æ/�Kr/½s�-
¶O�n���¶¡�VyK�¶±´¥�¨OL��³��qL�X�,«mr�mt±�¶¡�m´}�n��²�×K���/�hW�³�n/}LP±�{r½pS

�VyK�°¢®�t¾±��³r}�qm�ÈXg�³�n����ª��µqLOqm�,×t¾c�°¾²c�È²¾zg��,È�Kr����]�,���,

����� ±�-��«qL¢��,×sKr¾}����]�,�����,����� �

ʵ	˨ʵ
˨ŔŒŰĜŎę˨ěęù˨ ˨

�¶²½tq�sqK���¶®ª¡�§mL��Èz±qL¡´XT½r¡���VyK���|lO�³m�sK�¶®ª¡�°½K�´XT½r¡����¶/O
�×L²��×qL¦±tq����¶®ª¡���l�¶¡�È�Kr¥´/XT½r¡���V/yK���³�È/z±qL¡����×L/²��¶/O

�sqK��VyK�µn}�¨¾¢~W��X±K¶²½tq�×KrO�«L±�°½K�MLl�°½nO�L·sqK��L/·sqK�°½K�¶¡�VyK�V¸_
×sL`�sqK�È�´±�¶¡�n±K �µn/}�µmL�X/yK�×qL/¦±tq�×q³L/²��sK�L/¸±?�VkL/y�³�ÈgKr��qm

VyK��¬X½q´¦©K��½r��sK�UL�Æ�K�¯mr¡�n¡�LO�×qL¦±tq�UL¾ª®���È/�L½q�µn/¾d¾S�×L/·
È�«L`±K�m´}.�¾²K�¯´d®·�È½L½Kt�×KqKm�µn}mL½�×L·sqK�,¶�/yK³�¯mr/O�°¾/O�sK�,ÅL/O�V

�°¾/²d®·�-V/yK�¯KrOqL/¡�V/½´·�¯m´/O�¶XkL²/}L±�³�|²¡Kr/W�¶²½t·��pg�L½�¯m´O�°¾½LS
È®±�§rX²¡�È�Lk�mL¸±�L½�V´¢g�b¾·��y´W�³�µm´O�t¡r®Xr¾��µn}mL½�×L·sqK�n±´/}��

¶²½tq��¶±´¥�³m�L·sqK�n±K�� �

ʵ	˨ʵ	ʴ˨
ŐŰŘÝ�˨˨

�°½´¡�¶O�¶¡�VyK�È©´S�,�×qKp¥tq�¯´²��¶ª¾y³�V/yK�µn/?�m´/_³�¶O���³r��sK�°½r/W�
°½´¡�È�L·��¶O�¯K´W�V¾O�°½´¡����×q³L/²��wLyKrO�¶¡�mr¡�µqL}K��ÆO�°¾/c�����µr/¾`±s

                                                          � �
1. Cryptocurrency. 

2. Crypto. 

3. Cryptography. 

4. Currency. 

5. Coin� 
6. Bitcoin� 
7. Blockchain� 

http://www.jf.isca.ac.ir
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È/¡ÆO��V//yK�µn/}�¶XkL/y���ÆO�¶¢P/}�°¾/c�×q³L6 ²��sK�µmL�X/yK�L/O�¶//¡�V/yK�×K��×L//·
t¡r®Xr¾����³qL¦±tq,×�qLW¶dl½�|²¡KrW�«L®W�L·×�«L`±K�KqKm�LO�µn}È½�×L/·�m½§L/X¾`�

O�n²±LV¾�°½´¡��qm�Kq ½�m�¨/¡�rX�m§L/X¾`½�´/®��³È�koµr/¾�È�n/²¡���W�¯L/¢K,r/¾¾�
Vym�³�Nª�W�qL¡×�ko�UL�Æ�K�qmµr¾�µn}��ÆO�qm�c°¾��UL�Æ�K�«L®W�³�mqKn±�m´_³

VP[�¶O�¯?�qm�µn}�XkK�qm��L�/}�Uq´�qL/¾�qL/¡¯KrO��qKr/�È�mr/¾¥���ÆO�¶¢P/}�/c°¾�
c�¯L®·×t¾� ±LO��p/g�¶/¡�V/yK�/·©L/�UL/zyD�³�LÈ�|²¡KrW�sK�L/·×�KqKmÈ½�×L/·�

m§LX¾`½�¯L¢K�Kq�pSr½�²K�³�µmr¡V¾�L·sqK×�m§LX¾`½�®�W�Kq°¾�È�-n/²¡��´/�´È��¶/¡
KqKm�µn}�N_´È½�×L·�m§LX¾`½�s�¯KqKn�r�×mL½�SKn¾�n²²¡��tq�r·¶²½�×sqK��x/S�¶/¡�Kq

sK�OV¾�°½´¡��,VyK�µn}�qKsLO�¶±K³q�V©?�°½´¡����L½�°½t¦½L_�¶¢y��È/�n/²L±���V�r/y
°¾½L/S�¶/²½t·�,rWÅLO�V/¾O�¶/O�VP/z±�rWÅL/O�È/�´�k�¬½r/g�³�rX/~¾O�V/¾²K�,rW��sK�°½´¡

VyK�°½´¡�°½K�UL�l~��°½´¡�¶O�L·�È�mL/`½K�]KrlXyK�n²½?r��qm�§´®��q´��n±´/}��
�ÆO�×KqKm�³��L/O�È�L�XkK�§´S��¾¡� ½�¶O�,L¸±?�sK�«Kn¡r·�³�n±qKn½LS�³�¨�Xz�°¾c
�L�XkK�wqm?�ÆO�qm�¶¡�n±qKm�sL¾±�È��§L/\�×Kr/O�-VyK�¶X�r¥�qKr��m´k��Lk�°¾c

V¾O��¾¡�¶O�«´½rWK�³�°½´¡�È®±�³�µm´O�Kt`�¬·�sK�¨L¡�q´��V/¾O�È/½KqKm�¯K´W��Kq�°½´¡
mr¡�§LyqK�«´½rWK�wqm?�¶O��¶�l~�sK�È¢½�°½´¡�×n¾ª¡�×L·�L·���×Kr/O�¶/¡�V/yK�°/½K

¶O�µmL�XyK�ÈgKr��¶©mLP�¶ª¾y³�¯K´²��µn}�¶c�³�n±K�§´S�×L/_�µn/²½?�qm�L/zO��Kq�^/½Kq�×L/·
n±r¾¦O��°½´¡�r/¦½m�¶/�l~�È�¶/®·�¶/¡�V/yK�¯?�L/·��³�n/²²¡�µmL�X/yK�L/¸±?�sK�n/²±K´W

�Vz¾±�«mr�sK�È�Lk�µ³r¥�¶O�m³nh� /±��È_L/g��,È½Ksr¾Æ�������,���,q´/�-�������,���-

,¯KqL¢®·�³�r½Lm´_��������,���,¯KqL¢®·�³�Èª���-�������,����� �
                                                          � �

1. Decentralized� 
2. Altcoin� 

���LO½n��ÆkrO�¶¡�V}Km�¶_´W�Kq�q´�W½,^�K½¶±´¦²�±¾Vz�L®W�¶¡È�´¡½°�L·�¨OL��¶X/ym�¶/¢ªO�-n²/}LO�]KrlXyK�K×�
¯?�sK���L·¾¨OL�r�]KrlXyK�n±K��K���K³qm½°�´¡�sK�¶Xym½°�L·�/�L/¸²W�¯KrOqL/¡�³�n²X/z·�{mr/¥�qm�¨/P��sKÈ�n/²±K´W�
¯?�rk�LO�Kq�L·½n�r��sK½��dz¡K¾^²�½L�L·qKtOK×�m½r¦�¶O�n±q³?�Vym��´¡½°�L·×�½n}mLµ�½L�ªOL�¾V�K½mL`��n±qKn±½L�
K½mL`�È�n±´}�¸`W�sK�µmL�XyK�¯³nO�LK¾UKt�L½²¾¤²��XRP�,EOS�,NEM�,QTUM��³LISK�´¡�¶ª®_sK½°�L·×�

��qKn�r�rS¾¨OL�r�n²Xz·�]KrlXyK� 

http://www.jf.isca.ac.ir
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�°¡´W���µu³rS�×KrO�¶¡�VyK�§LX¾`½m�È½KqKm�È�´±�¶O��Lk�×K��VkKmrS�{³q�¯K´²�
È�qmL��µu³rS�¶±LLy�´¡K�¯³qm��Èª�K�U³L�W�LK�,mqKm�°½´¡�LO�È±Lz¢½�mr¢ª®��³�m´}

È�µmKm��g�°½K�¯L¥n±qKm�¶O�¶¡�VyK�°½K�qm��×Kr/O�-n/²²¡�V¡qL/~�¶¢P/}�qm�L/W�m´/}
®²¾y�V¾ªO�§L\�¯L/s�qm�¯?�sK�n/½LO�¶/¡�¨/¾©m�°/½K�¶O�VyK�È��K³�×L¾±m�qm�°¡´W� ½�L

m´}�µmL�XyK��l~�Èªh�qm�³��l~��È®±���K³qm��L/O�Kq�¯Kq´X/yq�×Kp/��§´/S�¯K´/W
°©L/y�qm�L/¸²W�L®²¾y�V¾ªO�Kr½s�,mr¡�VkKmrS�L®²¾y�V¾ªO�mqKm�{sqK�L®²¾/y�×L·���ÈL/®W

°¡´W�¯Lz¢½�r�²�°½K�sK�§LX¾`½m�×L·�¶O�,n±K�µmL�X/yK�¶¡�È²��°½K��¯³qm�qm��l/~�×K
µu³rS�n/±qKm��l/~�×K��°¡´W��ÆO�L/·��×³q�r/O�³�¶X/}Kn±�È/�L�XkK�³�¨�X/z�°¾/c
�ÆO�°¾c�È�mL/`½K�m´_´�×L·�¨¢W³rS�sK�³�n±´/}��ÆO�¯?�×L·mqKn±LX/yK�³�L/·��°¾/c

È�µmL�X//yK�°½´¡��Ækr//O�³�n//²²¡��L//·��¨OL��È�½Kr//}�qm�¶//¡�]KrlX//yK��n±K���V//¾ªOL�
n±qKn±�]KrlXyK�V/gKq�,�Lk�È½´¦©K�m´_³�¨¾©m�¶O�n²cr·�,��½r/y�³�rW�°½´¡�sK�rW��L/·

µKq�È�×sKn±K�n±´}��°¡´W�r¦½m�¶�l~��°½´/¡�sK�n/½LO�L/¸±?�n½rk�×KrO�¶¡�VyK�¯?�L·
°¡´W�LO�n²cr·�,mr¡�µmL�XyK�È®±�L·�È�Kr/���½r��sK�LK�,n½rk�°½´¡�m´}�¨OL��L·��¨½n/PW

n²Xz·�r¦½n¢½�¶O��g�qm¶Xym�r�Lg�§L�°¡´W�×KrO�×ngK³�×n²O��¶/cr¥�-mqKn/±�m´_³�L·
L¢½r?��Kq³K�³�wq´O�¯´¾z¾®¡��x¾I´/y�È©L�qKsLO�rO�UqL�±�µqKmK�³���°/½K��/�q�×Kr/O

{ÆW�¨¢~�µmr¡�È½L·�n±K��°¡´W�,¯LsLy�³m�r·�¬¾/z�W�µmrX/z¥�¶X/ym�³m�¶O�Kq�L·��×n²O
µmr¡�n±K���©K��°¡´W�°¡´W�L½�«L¸y�×L·�½Lry�×L·¶�M�³�×K��°¡´W��ÈWLn/k�×L/·� /±��

È_Lg��,È½Ksr¾Æ�������,���,q´�-�������,��m´_�-�,¯KqL¢®·�³�r½L��������,���,¯KqL/¢®·�³�Èª/���-

�������,����� �
                                                          � �

1. Token. 

���¶O�°X�r¥�r�±�qm�LO�¶XP©K�sLO�eÆ��K×�L·È½��¯´/d®·�V/PL¡�rX/z®·�ª®��,/¾UL�¡´/W�¶/O�VP/z±�]KrlX/yK±�°/¾t�
È�n±K´W�n}LO�er��� �

3. SEC. 

4. FINMA. 

http://www.jf.isca.ac.ir
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˨ŉŗĖċˈÜŰˇ˨ʲŔŒŰĜŎę˨ĵùŘőù˨ěęù 

ōŖŎ˨äáÚŰŗ˨ŐŰĚă˨ʭŕ ĵùŘőù˨ ˨ ľŰĚĸă 

¶²½t
q�
�K´

±K
�

sqK��

��¶O��mL/`½K�]KrlX/yK��/½r��sK�§´®��q´�
È�´}m�� �

���ÆO�mqKm�È�L�XkK�³�¨�Xz�°¾c�� �
��¶O�¯?�VkLy�¯L¢K�È¥mLy�Vz¾±�r½pS�� �
���§´//S�n//²±L�Kq�¯?�¯K´//XO�V//yK�°//¢®

¶ª¾y³��¶/O�UÅmL/P�qm�V/kKmrS�×KrO�×K
mq³?�qL®}�� �

���sK�È�Lk�µ³r¥�¶O�m³nh�¯?�sK�µmL�XyK
Vz¾±�«mr� 

��V¾O�°½´¡� �
��V©?�°½´¡ 

�L//O�¶//¡�V//yK�È©´//S
 ¾²¢W��×L//////////·

�×qKp///////¥tq�qm
�ÆO�¶¢P}��¶O�°¾c

VyK�µn?�m´_³� 

°½´
¡

��

��mqKn±�]KrlXyK�V¾ªOL��� �
���ÆO��³�mqKn/±�È�L�XkK�³�¨�Xz�°¾c

�ÆO�×³q�r//O�°¾c��mL//`½K�m´//_´�×L//·
¨¢W³rS�sK�³�µn}��¯?�×L·mqKn±LX/yK�³�L·

�ÆO�È�µmL�XyK�°¾c�n²¡�� �
��V//gKq��½r//y�³�rW��¶XkL//y�°½´//¡�sK�rW

È�m´}�� �
��µmL�X//yK�m��l//~�×Kµu³r//S�¯³qm�q��×K

n±qKm��l~�� �
��¯?�n//½rk�×Kr//O���µmL�X//yK�°½´//¡�sK�n//½LO

È®±�¯?�LO�LK�mr¡��×qKn/½rk�°½´¡�m´}
È�Kr///���///½r��sK�n///²cr·�,mr///¡��L·

¨OL��n²Xz·�r¦½n¢½�¶O�¨½nPW� 

��°¡´W��×L/////·
�L/////½�«L¸/////y

°¡´W��×L/////·
¶½Lry�×K� �

��°¡´W��×L/////·
ÈWLnk 

È///½KqKm���È©L///X¾`½m
�×Kr///O�¶///¡�V///yK

µu³r///S���L///k�×K
¶////////O��{³q�¯K´²�

�¯³qm�V///////kKmrS
�µu³r//S�¬X//z¾y´¡K

È�qmL��m´}� 
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¶/²½tq��L·sqK¶¢P/}�qm�t/¡r®Xr¾��È½L·���ÆO�¯´//d®·��¶XkL//y�r�L/±�¯³n/O�³�°¾/c
È�°¾®·sK�-n±´}���½s´W�³�n¾©´W�,×³q¶²½tq��L·sqK¶O��³�V/z¾±�×mL¸±�L½�V©³m�b¾·�Vym

Vym�V¸_�°¾®·�¶O�L½�×L/·sqK�¶/O�ÈOL½¯n/��n/²½Kr��n/²sL¾±�µn/}m��]KrlX/yK�L/½�×³L¡
�¤²¾²½L��VyK���ÆO�¶�´®`�°¾c��ÆO�sK�qK³r/¾`±s�×K��×LX/yKq�qm�¶/¡�V/yK�È½L/·

Uq´�� 5�ªXl�ULKn�K�¶O�¶¢P}�qm�¶X�r¥�È�m´_³�È�Kq�È/ª¡�ÈL�±�³�n²½?�n±sL/y.��qm
�ÆO��r·�LO� 5�PWr�°¾c¶²½tq��sqKV¾O�¯´d®·�L½Kq�³�rOqL¡�r·�,°½´¡¶±��¶¢P/}�qm�¶¡�{K

¶O�,n±qKm�q´�g�� ½�¯K´²��µr¥���È�¶XkL²}�n±´}��¶l/z±� /½�rOqL¡�L½�µr¥�r·���¨/L¡
¶¢P}�sK���ÆO�mqKm�qL¾XkK�qm�Kq�°¾c���ÆO�,¶¢P/}�¶O�µsLW��ÆO�r·�¯n}�¶�L�K�LO��°¾/c

¶l/z±�«L®W�LO�µsLW�È�¶/z½L��,V/yK�¯KrOqL/¡�wrX/ym�qm�¶/¡�×r/¦½m�×L·��r/¥K�-m´/}
//¾�ÈW³L//�WÈT¡�³�µsL//W�¶l//z±�¯L�µr¥�×L//·��UL//¾ª®��,n//}LO�¶X//}Kn±�m´//_³�r//¦½m�×L//·

¶O�È�Uq´��¶¢P}�qm�È±Lyqs³q�È�n¾½BW�¯?�V¾²K�³�mr¾¥�m´}���U³L/�W�¶±´¥r·�m´_³
�ÆO�¯L//¾�¶l//z±�³�°¾//c�¨//OL��Èª¢//~�sK�¯L//~±�¯KrOqL//¡�È//T¡�×L·��mqKm�×r¾¦¾S� //±��

È_Lg��,È½Ksr¾Æ�������,����� �
�r·�ÆO�¶¢P}�qm���ÆO�È�°¾c�|²¡KrW�×³Lg�n±K´W��×L·�UÆL���n/}LO�mn/�X��

�,rOqL¡�¶¡�È±Ls¡ÆOÈ�¶¢P/}�¶/O�È�¶/²½tq�N/©L��qm�È/}KmLS�×³�¶/O�,n/½Kt�K���/ª�W�sqK
È�¶O�-mr¾¥��¯m³t�K�§L\�q´��ÆO��ÆO�¶O�V/¾O�°¾c��È/}KmLS�V/�L½qm�L/O�µKr/®·�°½´¡

�¶¡�m´O�n·K´k���g�³�¶�y´W�×KrO�ÈªL��rK�°½K¶¢P}�V¾²K���ÆO�t¡r®Xr¾���¶/O�°¾c
È�qL®}�n½?���¯m³t�K�¶XP©K�ÆO�L·��ÆO�¶O�µmL/y�¯Kn²c�UL¾ª®��,°¾c��¶/¢ªO�,V/z¾±�×K

µn¾d¾S�È�L½q�¶ªJz�n½LO�mqKm�×´/��qL¾/zO�ÈWLP/yLh�Uqn/��¶O�sL¾±�¶¡�m´}�¨g�×K���¶/O
                                                          � �

���©´//S�«L/�±�qmÈ�t//¡r®X,�|²¡KrW�«L/®W��qm�L//·//½ �t//¡r� /±LO�mt//±�¨//¡�r/X�m×�/�V//P[È�m´//}���³�UÆ¢//~
m³nh½V�L·×�«L�±�L·×�©´SÈ��t¡r®X½¢È�rX®¸�sK½°�nS�q´¸��¨K´�½µn�tq½¶²�sqK�K��pg�³½°���/yK³�mL/¸±

m´O�UÅmLP�qm� 

2. Node. 

http://www.jf.isca.ac.ir
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�,n/²²¡�¨/g�Kq�µn¾d¾S�¨ILz�°½K�n²±K´XO�¶¡�È±Lz¡�r²½L/����L/½�KrlX/yK]�µn²²¡����Æ/�K
È��m´}� ±���,¯KqL¢®·�³�r½Lm´_�������,����� �

¯n��¶O�]KrlXyK�L½�×³L¡���r/��N/_´�È©´®��×L·rW´¾TL¡�LO�³�×mKr�±K�Uq´�
¶²½t·��V¸_�°¾®·�¶O�-VyK�µKr®·��ÆO�mL`½K�qm�È±K´WL±� 5mL½s�§L®XgK�LO�³�µn}�mL½s�×L·

¶O�µn}mL½�n²½Kr��¶O�§´®��q´���qm�³�È/�®_�Uq´/�¤/²¾²½L�×L·rlX/yK�N/©L����«L/`±K
È��¯L/¸_��/ªXl��L/�±�sK�r²½L/�¯KqKt·�¶¡�N¾WrW�°½nO�,m´}�¶/¡�¶/±L½Kq��³�×´/��×L·

È�³�n±qKm�qL¾XkK�qm�È�Lk��qm�m´/_´�¨IL/z�¨/g�¶/O�«Kn/�K�ÈO´/ª��V�ry�LO�n²±K´W
�ÆO�n²²¡�°¾c��ÈWLP/yLh�Uqn��°X}Kp¥��KrX}K�¶O�LO�rlXyK� ½�qm���¨/g�³�m´/k

�¯mr¡¶O�µn¾d¾S�UÅmL���,¯Lt®·�q´�rO�¯³t�K��ÅL/O�qL¾/zO�Kq�m´/k�È}sKmrS�¯K´W�¶¢²½K
È�V/¾©L���¯Kt/¾�¶/O�L·r²½L�«L®W�,n±rO��Kq�È/ª¡�{KmL/S�sK�È¢c´/¡�¬¸/y�µrkÅL/O�¯L/}

È�V�L½qm�¬¸/y�¶/±Ks³q�V/�L½qm�rO�µ³Æ��¶¡�n²²¡��Kq�¶/`¾X±�¶/O�¯n¾/yr±� /z½q�,¯L/}
È�|·L¡�n²·m���L½�r²½L���K³qm�§sL/S�°/½K�L/·r²½L�¶/¾�O�sK�r/Wm³s�n/²±K´XO�¶/¡�È½L·r²½L

�ÆO�,n²²¡�¨g�Kq�ÈWLPyLh�µsLW��ÆO�¶O�×K�³�mr¡�n²·K´k�¶�L�K�°¾c��¶¢P/}��r��sK
È�V/�L½qm�{KmLS�t¾±�{KmLS�°/½K�-n/²²¡��¯L/®·�L/·¶²½tq��V/yL·sqK�°/½K�³¶/²½tq��L·sqK

È�qL/¡�¶O�Kq�L·rW´¾TL¡�°½K�¶¡�È±Lz¡��y´W�¶/O�n/±r¾¥�Èqm�V/¾¢©L�³�§r/X²¡��-n/²½?
�¶/¡�V/yK�¶ªJ/z�¨g�×rW´¾TL¡�µn¾d¾S�n²½Kr��¯L®·�,��K³qm�¤²¾²½L�sK�q´�²�°½KrOL²O

�×KrOn¾½BW�|²¡KrW�¶¢P}�qm�V¾²K���g�³�m´_´�×L·�È�«L/`±K�t/¡r®Xr¾��×K��³�m´/}
�,n²½Kr��°½K�qm¶²½tq��sqK¶O�¶¢P}�È�µmKm�L·rW´¾TL¡�¶O�{KmLS�¯K´²��m´}��O�,¯L/¾O�r/¦½m�¶

�µr/¾`±s�¶/O�V/yK�|²¡Kr/W�sK�×mKn/�W�sK�¨¢/~X�¶/¡�n/½n_��Æ/O�]KrlXyK�n²½Kr��LO
�ÆO�°½´¡�¯?�NPy�¶O�³�µm³t�K�°¾~¾S�×L·�È�mL/`½K�×n/½n_�×L·�m´/}���]KrlX/yK�L/O
¶²½tq�È®±�×t¡r�mL¸±�³�¶�yK³�¶O�×sL¾±�r¦½m�L·sqK��È/®¸�qL¾/zO�|�±�rK�°¾®·�³�nX�K

                                                          � �
1. Miner. 

2. Mining Pools. 

3. Hash Power. 

http://www.jf.isca.ac.ir
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�,mL®X�K�mL`½K�qm¶/²½tq�×qKn/½LS�³�V¾²K�È�L/�½K�L·sqK��n/²¡� /±���,¯KqL/¢®·�³�Èª/�������,

����������� �
�ÆO�µn/~±�¶XkLy�¶¢P}�¯LgKr��L½�eKr���y´W�¨P��sK�L·��ÆO�mL/`½K�¶/¢ªO�,n±K��L/·

�VkL/y�¯L/¢K�,m´/~±�¶XkL/y��Æ/O� /½�L/W�V¸_�°¾®·�¶O�-VyL·r²½L�V¾©L���¶`¾X±
²½K�°¾²d®·�-mqKn±�m´_³�×n�O��ÆO�¶¡�Vz¾±�¶±´¦¶O�§L/\�q´/��V/¾O��r/Xl��sK�°½´¡

�½r�W�¬X½q´/¦©K�¶/¢ªO�,n}LO�µmr¡�°¾¾�W�Kq�L¸±?�tq�¨P���mrP/~¾S�×Kr/O�¬X/z¾y�qm�µn/}
È�t/q�r®X/z�n¾©´W�¶O�¤²¾²½L�³�]KrlXyK�qL¡³sLy��L/·r²½L�¯?�UKsK´/�¶/O�³�msKmr/S

¶O�n²X/z·�]KrlX/yK�UL/¾ª®��§´�~�r®Xz�Uq´���V/¾O� /½�t/q�È/X�³��n/½n_�°½´¡
�ÆO�¶¢P/}�qm�,m´}�µm´~¥���/®_�×´/y�sK�³�¶X/}Kp¥��KrX/}K�¶/O�°¾/cn/¾½BW��qL/PX�K

È�V//¾O�¯?� //©L��l//}�°//½K�³�m´//}�n//}�n//·K´k�M´//zh�°½´¡���UL//¾ª®���//�K³qm
�×L/·sqK�¯n/}�È/T¡�³�¨/�_�L/O�¶/ªOL��×Kr/O�¶/¡�VyK�ÈPyL²�¨g�µKq� ½�×qKp¥tq

�Kr½s�-VyK�µn}�¶X�r¥�r�±�qm�µn}mL½¶²½tq��sqK�¶/¡�V/yK�V/¾O�×r/y� ½�������K³qm
È�µr¾ko�µL¦Xym�n²c�L½� ½�¶��Lg�qm��È/¢½t¾��¶±´®±�wL²¢yK�L½�¶¢y��ÆkrO�³�m´}

È�×r¦½m�È©LX¾`½m��P²�r·�n²±L�V¸_�°¾®·�¶O�-mqKn±�ÈO�n±K´W�m´}�ÈT¡�V½L¸±��� �
�r·�mL`½K�ÆO�È�¯Ls�¶�¾�m�µm�0LP½r�W�¶¢P}�×³q�V¾O� ½�¯?�§LP±m�¶O�³�mrO��°½´¡

È�n//¾©´W�n//½n_��¯?�µn//²²¡mL`½K�{KmL//S�¶//¡�m´//}�Æ//O�m´//O�n//·K´k���qm�µt½L//_�°//½K� �
V/¾O�¶/�r��È½KnXOK�§Ly�qL¸c��°½´¡�������L/W���������V/¾O��mKn/�W�°/½K�³�m´/O�°½´¡� �

�n¾©´W�sK�xS�����qKt·�ÆO�¶O�L½�UqLP���|·L/¡��/�±�¶/O�§L/y�qL/¸c�r·�sK�xS�r¦½m
È�Kn¾S��§Ly�sK�È²�½�-n²¡�����O�mn��¶����§Ly�sK�³������mn��¶O��ã���§Ly�sK�³�����

�¶O�ã���V¾O��r·�qm�°½´¡�ÆO�VyK�¶X�L½�|·L¡���mn��¶O�L·tq�°½K�mKn�W�¯n¾yq�LO���
�qm�¶¡�]KrlXyK�qL¡�,¯´¾ª¾����«���qm�,µn}�sL�?������°½r/k?�]KrlX/yK�L/O�×mÆ¾/

�È}´WLy� c´¡�V/¾O�ngK³�°½rW�°½´¡���n¾/yq�n/·K´k�¯L/½LS�¶/O� /±��_L/gÈ�Æ¾KsrÈ/½�,� �

�������,����� �
�ÆO�¶¢P}�c°¾�¶O�¶±´¥�K×�gKr�È�±L¢�¶¡�µn}¬z¾�L¤²¾²½�L��y´WL/·r²½��¯L/¢K

�¯³nO�¶¢P}�f�y�qm��L®_K���hW /½�t/¡r��/_r×��¬·Kr/��KqÈ�n/²¡�L/�WqK�¶/O�³×�

http://www.jf.isca.ac.ir


ʵʴʸ˨ ˨

 

www.jf.isca.ac.ir 

¯L
¢
K

�
`²
y

È�
¸�
�

È�
P�
W

�¾�
¯n

�
�

³L¡×��
t
q

¶²
½

�
sqK��

¶�
l~

�L
O

�L·×�
�´�

g�̈
®�

È�
�y

¶±L
¸¾

 

²K�f�yV¾�� ®¡�¶¢P}È�n²¡��K°/½�L�µn/½�×K�]KrlX/yK�N/±L_�sK�¶/¡�V/yK��¯L¥n²²¡
�Lr²½L·��y�¶O¬Xz¾�È�nyq��X±�,¶XP©K¶`¾�L¤²¾²½�qm�¶O�r�h²V�L½�OV¾�°½´¡�±Vz¾��¶/¡

O�]KrlXyK�«L®WK�LOV¾�°½´¡�LS�¶O¯L/½��n/yrOL/½�O�m³n/h�mKn/�WV/¾�°½´¡�¨OL���,]KrlX/yK
¶O�¶��±�¯K´²��s�,m´}�er�����Kr½�LL·r²½�O�¶¢P}�qmV¾�°½´¡�qm�{KmLS��´±�³mV/�L½�
È�n²²¡��Block reward��¶O�r/·�VkLy�×KsK�Æ/O��³�n/½n_Transaction Fees��×KsK�¶/O

�|²¡KrW�r·�n¾½BW�¨�±�³�¶¢P}�qm�§L�X±K³����n/¾½BW�µKq�sK�r²½L/� /½�n/?qm�V/yK�°¢®
�VkLy�sK�rX~¾O�|²¡KrW�ÆO�V¾O�]KrlXyK�¶¡�È±Ls�¶XP©K�³�m´}��,n/yrO�¯L½LS�¶O�°½´¡

|²¡KrW�n¾½BW�mtqL¡�V�L½qm�qm�r�h²�r²½L�n?qm�·�m´O�n·K´k�L� ±���,°¾/ª±K³�������,

��¯L¾½Æ_�-��,È±Kr��s������,��¶²¦±s�sK�¨/�±�¶O�-��,È¡r¸/}�������,���,×r/¡Ko�-�������,����°¾/²d®·�-

 ±��https://crypto.news�� 

ʶ
˨äĄĠŞ×˨ŏĖĸŎ˨ĖŒŰùĚĿ˨äŖńĿ˨äğʭŒģ˨ãŗʭÝ˨ ˨
¯n��UL¾ª®��¯m´P±�L½�¯m´O�¶±L¸¾�y�¯´Kr¾S�ZhO�¶±´¥r·�sK�|¾S�³�×³L¡��LP�±K��È`²y

m´}�°}³q�n²½Kr��°½K�È¸���V¾·L�VyK�«sÅ�,¶±L¸¾�y�qLX�q�×L·qL¾��LO�¯?�� �
È¢½�¶±L®¥�sK�±sÈ�L·��¶/¡�V/yK�¯?È�¯K´/W�ª®�UL/¾��Kq�]KrlX/yK�¶�OL/z���-V/z±Km

nO°½�²�È�O�¶¡V¾�°½´¡��l~�mKn�W�¶OÈ���m³ng���¯´¾ª¾�mKn�W��gKr�È��V/yK�µn}
L¦Xym�LO�n±K´XO�¶¡�x¡�r·�³µ�L·È½� ½�ª®�UL¾�Sµn/¾d¾�qÈ/�L½�¶/O�n/·nO�«L/`±K��¯K´²�

L_µt½�qKn�×�OV¾�°½´¡��µmKm�³K�¶/OÈ�m´/}��¶/O�UqLP��m,r¦½�/z¡�¶/¡�V/yK�¯?�¨/\È�
}K>L¾��ÈX®¾�L_�qm�KqÈ½��lÈ�¶�OL/z�N/©L��qm�¶¡�n·K´lO�mKr�K�sK�³�n²¡�K×�S�Kq�¯?Kn/¾�

n²²¡��²c�qm°¾�X©LgÈ�P��0LX�¾�z¡�r¥KÈ�}K�¯?�¶O>L¾�ymS�VKn¾�L/²��¶/O�mr/¡×�±�¯?V/z¾�
}K�¶¡×L¾�µn}mL½�K�KqmL`½�V/yK�µmr¡��L�qm¤/²¾²½�±t/¾�/®·�¶/O�0Kr·L/�°¾��,V/yK�¨¢/}
mKr�K×�S�¨®��¶¡µn¾d¾�qÈ�L½�L/·sqK�¯?�¶O�,n²·nO�«L`±K�Kq×�gKr�È�µn/}�S�V/ymKn/¾�

È�n²²¡��K�Kq�¯L±?�¶¢±?�¶±mL`½�n²²¡�²c�qm�,°¾�X©LgÈ�z¡�r¥KÈ�Kr��qmn²½�µn}mL½�´���
¶O�,m´O�L_�¯K´²�µt½�qKn�×��V�r¥�n·K´k��ª�W�³K�¶O�sqK�¯?�sK� ±��n/OL�¯L½�,¯Kq´lª¡������,

��������²X�¥È�K�VyK°½�PW°¾¾�pS�]KrlX/yK�¯m´/O�¶�OL/z�³�V/yK�§L¢/}K�¶O�ÆXP¶/X�r½�

http://www.jf.isca.ac.ir
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±-Vz¾�sKr½��q�m´/_³�¶�OL/z�UL 6́ ��¶ª®_sK�0Å³KN/¾�/²c�³�V/yK°¾�c×t/¾�L/²��L/O×�
�MLO�qm�V¡qL~±�¶/ª�L�t/¾��mqKm�N/yL²W� /±��¸/},È±L[n¾�����]�,����,���§Lg�,��qm�¶/¢±?

�m´_³�¯³nO�,]KrlXyKb¾·��qÈP¾�±t¾�XymÈOL¾�X±�¶O¶`¾�¨OL��O�¶/O�-VyK�q´�W¯L/¾��m�/¾�,rW�
�q�m´/_³�,¶�OL/z�qmN/¾��/}��r/~O>È��tq�]KrlX/yK�qm�³�V/yK¶/²½�L·sqK���r//~OÅ��-� �

±L[�0L//¾�¶�OL//z�¶//¡�V//yK��r//}�¶�OL//z�qm�mqKmq´//krO�°®//��¯L¥n²·×��,¨//���³��´//ªO�sK
�´²®�±�§L�sK��r�X©Kt¾��n²}LP±�¸/},È±L[n¾�����]�,���/��,��������§Lg�,�Kr��qm�¶/¢±?n/²½�

Vym�sKrgK�]KrlXyK�krO�¬¡È�K�sK°½�KrO��³r}×�]KrlXyK�±�°¢®�¯L¥n²²¡-Vz¾��0L/\©L[
N/yK�¶/O��L/�XkK�0LyLyK�¶���qm�¶�OLz�±K³mÈ�¯?�§L/\K�³���mqKm� /±��¸/},È±L[n¾�����]�,��,

�������������¶¡�VyK�f�K³�³È®±�Kq�]KrlXyK�V�r¥�r�±�qm�¯?�×KrO�È�Kn��¯K´W��� �
krOÈ�mr¦½��Kq�]KrlXyK�¶¡�n²±?rOÈ�¯K´W��gUsL¾�ULgLP��¯?��UL/gLP��´/±�sK�¬·

s�-mq³?�qL®}�¶O��r�©LOKr/½�L/®WÈ�Kr/}�½�Kr/O×�gUsL/¾��V/¸_�qm�¬/·�,¯?�¯mr®/}
�sK�¬·�³��´�´g��l}�V¸_UsL¾�¸�µn/²²¡V/yL6¾��K°/½�PW�¶X/ym°¾/¾���/ªXl�mL/�OK

gUsL¾�tq�]KrlXyK�³�ULgLP¶²½�sqK�O�³¯L¾�®·È¦²·L�P�W�³�/¾�Kr/}�r/\¡K�qm�½���/�hW
gUsL¾�D�Kq�]KrlXyK�³n½���´��µqKt¥È�n²±Km�� ±��¶²¦±s�¡r¸},È��������,�����K°½��q´/�W
±t¾�g�rO�]KrlXyK��LP�±K�³�µm´O�VyqmL±UsL¾���,ULgLP¨OL�r¾�{r½pS�s�-V/yKKr/½��0Å³K
®±È�¯K´W�K°½�ª�K�ULgLP�N©L��qm�Kq�¨®�,È�±Km�¶¡Krc�,mr¡�q´�W¯Kn²®~��¶/¡�Kq�¶d±?

P��qmV//�¾�¶O�¢ª�¶�OL//y�³�mqKm�m´//_³�eL//P�Uq´//�V//¾�±��l//~�¯?V//z¾��¯´//d®·
M?��ª��,L·�g�,L·UL±K´¾�qm,È½L½�}K�³�K´·�¯KrW´P¡×L¾�qm�¯³qm�qmL/·L½��eL/P�Kqª/�KÈ�
È�n//²±Km�� //±����h��,mL//Km������//��,����������±L[�0L//¾�p//S{r½��¯m´//O��r�©L//O�UL//gLP� �

tq�]KrlX//yK¶//²½�qK±�L·st//¾�K�qm�¶//¡Krc�,V//yK�qK´//}m°//½�LO�UL//gLP�sK��´//±n//½��§L//�sK� �
³q�m´//_´×�È//±Kmr¥�¥�Uq´//���Kr//�K�³mr//¾�ª®W�n//���¯K´//XO�L//W //¾���//�K³qm�-mr//¡� �

                                                          � �
���krOÈ�sK��mKmqKr��«Lz�K�sK�Kq�¶�OLz�L¸���¶©L�_��È�n²±Km�� ±���`±È,�����,�]���,��������¶/¢±?�¶O�¶_´W�LO�³

mt±�¶¡�n?�n·K´k�¶KmK�qm½ �rW½°�±K´²�È��¶¡È�¯K´W�ª®�¾UL��,V/yK�¶/©L�_�VkLy��P�²�¯?�rO�Kq�]KrlXyK
P�¾�È�¶¡�VyK�K�qm½°��]KrlXyK�¯m´O�¶�OLz�¶¸P}�Uq´�±�¶O��¯K´²�c/¾t×��¶/©L�_�sK�¨�X/z±�m½r/¦��er/�

�n·K´l±n}�� 
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,V/yK��Kr�K�¶O��r�©LO�eLP�«K´��/©³È�tq�]KrlX/yK�qm¶/²½�,L·sqK�/�Kr�KÈ��Uq´/�
È®±�mr¾¥��� �

�,µn}�er��]KrlXyK�È¸���V¾·L�mq´�qm�¶¡�×r¦½m�§L®XgK�µqL/_K���V/yK� /±��

¯L½nOL���,¯KqL¢®·�³�¯Kq´lª¡�������,�����µqL/_K�sK�q´¸/~��½r�W�Kr½s�,��L/½�V/��²� /¾ª®W
�´��¨OL��qm�¨®����V/yK�È®}L·��,×m³r·L/}����]�,����,������³�]KrlX/yK�qm¶/²½tq��sqK

�³�×qKp/¥tq�,È/�L½q�¶/©mL��¨g�¯L®·�¶¡�È�l~�V��²�×mr��t¾±n/¾½BW��UÆL/�
È�«L`±K�È´ª���´��V�L½qm�§LP��qm�Kq�VyK�K�V}Km�¶_´W�n½LO�LK�-n·m�¯m´/O�µqL/_
¶²½tq�]KrlXyK�qm�Kr½s�,VyK�È�X²�t¾±�]KrlXyK�³�V/z¾±�r/PX��§L/®¡��r}�0Å³K�L·sqK�

�È±Lz±K�r·��V/yK�È/�ÆXkK�¶/¡�¯´²`�³�t¾®r¾��ÈP��t_���È�×mKn/�W�r/·�¶/O��n/±K´W
¬·� W�×KrO�¶±L¥Kn_�×n���0L¾±L[�-n½L®±�]KrlXyK�¶O�«Kn�K�,¯Ls��§L/g�qm�¶¡�×mKr�K� W

È®±�¶X//zO�n²X//z·�]KrlX//yK��mr//��¶//¡�mqKn//±�Kq�ÈX¾ªOL//��°¾//²c�t//¾±�µqL//_K�È//�r��sK�,m´//}
·�³�mKn�W�r�±�sK�,µn}r¾_K�L/O�³�«´ª�L/±�×mKn/�W�×Kr/O�n��� ½�L½�n}LO��l~L±�V½´

�mmr¥�n��²�,�l~L±�V½´·� ±��È±L�ªy��,¯KqL¢®·�³�mr��������,����� �
�� 6́ ��¶P·��È®±�t¾±�¶²½tq�]KrlXyK�n±K´W��Kr/½s�,n/·m�qKr��m´k�|}´S�VhW�Kq�sqK

V¸OL~�¶¢±?LO��V/�¥�n½LO�,n²}LO�¶X}Km�¬·LO�³m�°½K�VyK�°¢®�¶¡�È½L·�¶/P·��Ækr/O
�VyK�|·m�³�|~lO�0LX©L�K�³�0Å³K�¯?�V¾·L�¶¡�� 6́ �� /±���/}L¡�ÈO�,>L��©K����,L/W�����,

¶²½tq�]KrlXyK�qm��{KmL/S�L/¸²W�³�mqKn/±�¶½n·�¯mKm�×KrO�×n���b¾·�KnXOK�qm�¬Xz¾y�sqK
È�VyK�µn}�¶XyK´k�¶¡�Èª®��°X�L½�«L`±K�§LP��qm�Kq�msKmrS�� �

È�r�±�¶O�}LO�qKr��r¥K�nyq¯n��n��,mr/¾¥�qKr/��°¾/��m´/���sK�È/¢½�¨/½o�qm�×³L¡
 ½mt±�«L��¶©L�_�È�¶¡�VyK�È±K´²��°½rW�V/�r¥�r/�±�qm�µn/}mL½�n/²½Kr��×Kr/O�¯K´/W��

                                                          � �
���²c�VyK�°¢®¾°�§L¢}K�m´}�¶¡�L²�×��Mining� L²��¶O�V�©�qm×��¯n��³L¡×��V/yK�³�¯n/��³L¡×�qm�¶/���

ÆyKÈ�½¢È�sK��K´±K�g¾UsL�ULgLP�ª�KÈ�¶O�qL®}�È�,m³q�xS�LO½n�rlXyK]K�tq½¶²�L·sqK�±/¾t��´/±È�g/¾UsL�
ULgLP�¶O�qL®}�m³q��qm�jyLS�¶O�K½°�|yrS�LO½n�V�¥�LO�¡n±KÈ�¨BW�qm�mKr�L¸���sK�¯n��³�®·¾q´�²�ULgLP�

ª�KÈ�È�¯K´W�¶O�K½°�X±¾¶`�yq¾n�¶¡�,mKr��OL²È�VyK�¶¡�¯³qm�s¾°�qKr��mqKm�³�/®±È�¯K´/W�¶O��r/��¶OL/~W�qm�
«L±�qKp¥×,�¯?�L·�Kq�½z¢¯L�q´�W�m´®±� 
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�§Æ/g�ÇqL¡�¯mKm�«L`±K�rOKrO�qm�°¾��È©L�VkKmrS�¶O�n¸�W�sK�VyK�UqLP��0L�r}�¶©L�_
n½´¦O�Èz¡�¶¢±?�n²±L�,Æ���ÇL²X�K�q´kqm�³���µn~®¥�x¡r·�¶/O�Kq��ªP�¯Æ��nOL¾O�Kr

È�³K��¬·m� ±����h�/ªgÈ�,����]�,�����,���¸/}�-¾±L[nÈ�,����]�,������,�������¶/¡�È/z¡�¶/O
È�Kq�qL¡�¯mKm�«L`±K�VyK´kqm��n²¡�¨�L_��qL¡�µn²²¡�¶O�,�¨L����µn/}�n/¸�W�§L�¶O�³

�¨� 4_����´����n²½´¥�×´y´�ÈO�,È²¾®k�]�,LW����,������ �
yqrOÈ�L·��¯L~±È�n·m�tq�n²cr·¶/²½�×L·sqK�]KrlXyK��µn/}��¨/L��¶/O�¶¢P/}��/y´W
�µmKmÈ�,m´}�®±�LKÈ�¯K´W�y¬X/z¾�¶/O�Kq��«n/��¶/O�¬/¢g�³�V/�r¥�r/�±�qm�N/_´�¯K´²�

K�q³n��¯L¢KML`½�y��r/��sK¬X/z¾�s�-mr/¡Kr/½�±L/z±K�mr/���/�K³qmÈ��¶/¡�V/yK�µm´/O
¶L±rO�´±Èz½�K°½�¶O�Kq�¶¢P}�¶±´¥�K×�L`±K«��K�¶¡�VyK�µmKm©L���«L`±K�LO�mKrV¾�×L·���´/Or

tq�,]KrlXyK�¶O¶²½�È½L·sqK�r��sK�n²c�½�¶O�,¶¢P}�KrOL/²O�-n/±q³?�Vym°½�È�¯K´/W� /½�
KML`½�ª���«L�È�y�eKr��sK�µqmL�¬Xz¾�tq¶²½�L·sqK�¶O��¯K´²��¨/�L_���³�V/�r¥�r/�±�qm

P�W�«L��¶©L�_�rO�Kq�¯?�¾�mKm��±�§´P��r�±�sKt¾�LOn½��¥V�L/¸���mt±È½��¶/¡K�Kq�¶/©L�_�L/�½�
È�,n²±Km�L_�§´P�È·L¦½�L¸���³�mqKn±×�±�¶©L�_�¯m´O�n���qKn�r�t¾�/ª���§´P�È��L/¡�KqÈ�
È�n²±Km�� ±���`±,È�����]�,�����,����®·�rO�,°¾��wLyKÈ�¯K´W�tq�]KrlX/yK�qm¶/²½�L·sqK�

/²d®·�-V/z±Km�§´P���Kn��Kq�¨L��¨��°¾�tq�]KrlX/yK�{KmL/S¶/²½�qK�Kq�L·sÈ�¯K´/W�
O¶��¯K´²��¨�_��s�-V�r¥�r�±�qmKr½�LO�¨�_�,L¸���q´¸~�§´��rO�L²On½��r/·�³�n/}LO�«´/ª�

 ½�tq�sK¶²½�L·sqK�±t¾�gKr���´±�¶O�¶XzOÈ�×K��l~�{KmLS�,n±qKm�¶¡È�KrO×��]KrlX/yK
tq¶²½�L·sqK��qKr�È�n²·m��Lr²½�±�Kqt¾�È�¯K´W�¶O��¯K´²��¨L���s�-V/�r¥�r/�±�qmKr/½��0Å³K
L�qV½�³r}�È�KrO�,µm´O�«sÅ�¨�L_�qm�¶¡×�±�¨L�sL¾�±Vz¾�P��³È��t¾®r¾��¯´²`�³
±t¾�®±�¨®��qmÈ�n²±K´W�L�¶O¤²¾²½�ª¢~�LW�n±sKmrTOÈ�KsK°½�V/¸_�Kr/O×�L/r²½��m´/_³�¶/O
?n½��±L[�0L¾�K°½�±�¨®�sL¾�/®·sK�-mqKn/±�VOr��n���¶O°¾�,×³q�/�hW�¯L/¢K¨¾��r/·�L/O�¨/®�

L²�È½�¥�r�±�¶¡¶X�r�L/�qm�m´}²½r�mqKm�m´/_³��tq�]KrlX/yK�qm�0L/\©L[¶/²½�L·sqK�´·V/½�
Lr²½�K�³�VyK�«´ª�L±°½�±�¯m´O�«´ª�L±t¾�KsK°½�V/¸_�/y?ÈP¾��]KrlX/yK�¯m´/O�¶/©L�_�¶/O

tq¶²½�L·sqK�®±È�n±Lyq���¨®���±t¾�tq�]KrlXyK�qm¶²½�L·sqK��Æ���m´���0Å³K�0L/¾±L[�³�µm´O
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Èy��½r��sK�³�VyK��l~�³�«´ª��ÈS�´½�_�,È�ÈS�´½��×K�³� ¾y��È�«L`±K��L/W�³�mr/¾¥
±LsÈ�©m�¶¡Èª¾��³r~�«n��rOV¾�©L���,m´~±�¶L�K�¯?ÈX¾�L_t½�m´/O�n·K´k���¨¢/~�L/¸²W

�LP�±K�`²y,È�ª·K�qmV¾���r�W�¨�L_���m´®±È�-n/OL½�K�sKr/gK�,¶/c°/½�©m�¶/O��r/}¨/¾�
�¯m´O�wL²}L±�}´WLyÈ�´W´L¡L±����tq��nP¶²½�L·sqK���±�°¢®-V/z¾�/¦�«n/��¶/¢±?�r

�r��¯L¢KÈ�gKr�È�tq¶²½�L·sqK�¶O�t·�³��m´¡�³�¯´²`��y´W¶/²½�rO�¯m´O�/gKr�È��,¯?
Dn½�ª·KV¾�n}LO��nP��pS{r½�L�q�³�n���°X}KmV½�K�¶O�¶_´W�LO¶¢²½��¶/O�«Kn/�K�0L�l}

¶©L��qL~X±K�K×�O��´�k�qmV¾�°½´¡�±�µm´®±t/¾�¶/±Æ�L��V/yK�rW���¯m´/O�x/ª��¶/XP©KL/½�
±��nP�¯m´P±�¶¡�n²cr·�,VyK�«´ª�LÈ�¯K´W�t·¶²½�rO�´OgKr��¯mÈ�y¬Xz¾�tq¶²½�L·sqK��Kq

¶O��´±È�q´`h�«n��¶±L~±V½�©LÈ��Vz±Km�³K� ±���,¯KqL¢®·�³�×n®h�������,����� �

ʷ
˨łŞþİă˨äğęĚý˨ŏĖĸŎ˨ʭý˨ŔőʭŖŞŀğ˨äŃŘńď˨˛˙ķ˨ãĚŰĘÏ˨ŔŒŰĜŎę˨ãŗʭÝ˨ʭŕěęù˨ ˨
PW�sK�xS°¾¾��y�¶ªL��«´¸�¶±L¸¾��qm�¯?�¬¢g�³O�mt±rX~¾�O�³�L¸��¯L¾�K°½��qL/X�q�¶¡�¶X¢±

�y¶±L¸¾��L�XkKÈ�O�¶O�¾�²d®·�³�,mqKn±°¾�L²}?�sK�xSÈ½�©L®_KÈ�ª®��LOUL¾�¯n��³L¡×�
L½�LO�,]KrlXyKn½�mn½�?�¶¡L½�È�¯K´W�Kr�n²½�µn}mL½��Kq�¯?�³�Vz±Km�V·L�y�¶O���X�Kq

qLX�q×���r¾L��³�mq³?�qL®}�¶O�¶±Æ�L¨½��n/}�¯?�¯Æ�O�¶OL/½�k.r/¾�S�N/©L��sK|¾�¶/X�¥�
�°//}³qÈ�m´//}�¶//O�¶//¡�ª¡q´�È��´//�g�¨//®��qm�¶�OL//�È��//y¶±L¸¾��n//�L��¶//¡�V//yK�¯?� �

/IÆ����r�È�ªOL��³�µm´/OV/¾�±B/}�³V¾�´/y�sK��´/�³×��/y��l/}¶¾�n/}LO�¶X/}Km�Kq��
Km´_³LO,°½�¶OÅ�qm�Å×�/¸���NX¡È�mqK´/×��KqÈ�¯K´/W�L½¶/O�L/¸���¶/¡�V/����L/k�q´�

¶O�ªK´��¯K´²�È�KrO×�y�¶±L¸¾�r/�W�L/¸±?�¶/O�¶ªL��¯n}f½�µmr¡�mqK´/�-n/±K×��¯´/d®·
�©LV//¾�//�´��°X//}Kn±°¾��� //±��´//k,È½�����]�,�����,�����,�Æ���V//��²È//½��°X//}Kn±� �

///�´�°¾��� ///±��´///y´×�,È²¾®k�����]�,�����,�����,�///�´��¯m´///P±��´///ª®°¾��� ///±��
                                                          � �

1. CPU. 

2. GPU. 

3. ASIC. 
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wn��OmqK,Èª¾�OÈ�]�,L/W����,�����,�ª/zW�r/O�Uqn��°X}Kn±¬¾�/�´�¾°��� /±��/±KrhO,È�OÈ�,L/W�]���,

�������³��´��¯m´P±�«´ª�°¾��� ±���6®�,È�����]�,�����,�����������L`±?sKÈ½�¶/¡���L/�WK
�L�XkK�V·L�y�¶O�n��È�O�¶O�¾�¶c�,mqKn±�Vym�¯K´XO�LzO�/krO�¬¡È�K�sK°/½�mqK´/×��Kq

±�¶©L�_�n���qm�¶¡t¾�_´Wmq´¶�Kr��¶O�VPz±�,VyK�¶X�r¥�qKr��L¸��n²½�rlXyK¶/O�]K��¯K´²�
�Kn�È��Æ�m´_³�³�mr¡�er��¶©L�_�sK�L/·×��/y�qL/X�q¶±L¸¾�/yqrOmq´�¯?�qm�KqÈ�
mKm�qKr��� �

ʷ	ʴ
˨˨ŐĄģùĖő˨äŰŦńķ˨ĂĸŀŒŎˈ˛˙ķˇ˨ ˨

krO�n}�¶X�¥�¶¡�q´�±L®·È�}K�rO�¶�³L��n±n�X��L¸���sK×L¾�©m�¶/O�V/��²�n/�L�¨/¾�
�y¶±L¸¾��VyK�¨�LO�¯m´O� ±��´/y´×�,È²¾®k�����]�,�����,������/®·�r/O°¾��wL/yKÈ/¢½��sK

rWsqLO°½�mL��½��y�qLX�q¶±L¸¾��KqÈ�¯K´W�L_È½��V/��²�n/�L��¶/ªL��mq´/�¶/¡�Vz±Km
Æ��È½�n}LO��È¢½�L¡qK�sK¯��¶©L�_È²�½��¨®���±t¾�/®·�¶/O��³r~°¾�s�-V/yK��r/}Kr/½�

KqKm� 5̈ ®��r·�rO�¶©L�_×�Æ���V��²È/½�h/�f¾��«´/ª��¯?� 5UL¾/�´�k�n/²cr·�,V/yK
c�-n}LP±�¯?�UL¾/�´�k�0LP©L��¶¡�VyK�ÇqL¡�¯mKm�«L`±K�¶©L�_� 5V6¾�³r~�sK��r��¯´

�«sÅ�¯Ls�³�V�Lz�qKn��¶¡�µn~®¥�¯mr¡�Kn¾S�n²±L�,VyK�§´¸`ÇKrO��,¯mr/¡�Kn/¾S
�VyK�«´ª�L±��`±,È�����]�,����/��,��������KrOL²O�-°½�È�¯K´W�KqKm�¨/®��r¥K�mr¡�L�mK×�
Æ���V��²È½��y�¶©L�_�,n}LP±¸¾¶±L�n}�n·K´k�� �
È~yrS��er��¶¡È�m´}�?�¶¡�VyK�¯?L½�ª®�UL¾�tq�]KrlXyK¶²½�L·sqK��KqÈ�¯K´/W�

KqKm×�Æ���V��²È½�Kn�K�sK�q³m�¶O�³È��y¶±L¸¾��Vz±KmL½�k.r¾�s�-VyK�VP\�jyLSKr/½�
KrO×�Kµn²²¡mL`½�y,¬Xz¾�]KrlXyK�¨®���tq¶²½�,sqK�Æ���V��²È½�/S�¶/c�-mqKm|¾�°½KsK�

n}�µqL}K�ª®��¶¡UL¾�XyK]Krl�µr¸O�qm�L¸²W�¥×r/¾�LL/·r²½�®±�¶/�Æk�{KmL/S�sKÈ�,m´/}�
¶O�¶¢ªO��´±È�BW�N_´°¾�´�W�³V½�²KV¾�gKr��¶¢P}�m´kÈ�µn}�±t¾�È�m´/}��´/y�sK×�

m,r¦½�mrW×n½�±Vz¾�L�¶¡¤²¾²½�KrO×�]KrlXyK�±�¯L¥n²²¡t¾�KqKm×�L�µn½�Æ��È/½��µm´/O
Lry�MLzX¡K�N_´�³¶½�BW�³°¾�Lh½]LX�¥n±sÈ��L¸±?È�m´}��¶/L±rO�q×t½�V©³m��³�L/·
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yVyL¾�×qKp¥�K�qm�L¸±?°½�s¶²¾�²d®·�³°¾�zO�¯³t�Ks³q�§LP�XyK×qL¾��sK�¯L/¸_�«mr/�sK
K°½�nSµn½��Un}�³�q´¸�´±°X�L½�¨¾�Kr��qm�m³q³�¶/O�¯L/±?�VP�q�³n/²½�D�]KrlX/yKn/6 ½�

®·°¾�¶O�³�Nª���´±È�XgÈ�¯L~±�©L�µn²·mV¾�lXyK�¨®��°X}Km/²d®·�³��]Kr°¾�¨/�_��³
KrOL²O�-VyK�µn}�¶X�r¥�r�±�qm� 5{KmLS°½�K�sK°½�gZ¾�®±È�¯K´/W�tq�]KrlX/yK¶/²½�L·sqK��Kq

Kn�KÈ��y¶±L¸¾�¶O�mq³?�MLzg�� �

ʷ	ʵ˨
˨ŏĕŘþő˨ŌŘŋĸŎˈ˛ĸċˇ˨ ˨

Vym�¶�³L�� ½�qm�r¥K�¶¡L`±?sK��V/yK�°¢®�,n}LO�§´¸`�°¾�´��sK�È¢½�¬¡
VkKmrS�×L//¸O�¨//OL��qm�N//yL²X��´//��µn//}��,mr//¾¦±�qKr//��×mL//�X�K�{sqK�r//�±�sK

°¾®·sK��m´O�n·K´k�¶±L¸¾�y�ÈX©Lg�°¾²c�qm�¶ªL��¶¡�n²±?rO�ÈkrO�,×³q� /±��/ 6®�È�,�����,

]����,�����������³�«´ª��°¾�´��VyK��r}��¾O�qm�¶¡�q´�±L®·�L½?�¶¡�VyK�¯?�|yrS
´/��qm�¶/¡�VyK��r}�t¾±�¶©L�_�qm�¯m´O�°6¾��³�«´ª��L½?�,n²}LO�°6¾��,¯?�¯Kn/���Uq

�qm�¯m´/O�°6¾/��V/�¥�n½LO�¶©L�_�mq´�qm�.r¾k�L½�m´}�È�ªW�¶±L¸¾�y�¶©L�_�¨/L����«sÅ
�Vz¾±��`±È�,����]�,������,���³�������qm�¨/®����È/½Æ���V/��²�V/yK�¬/¸�¶/d±?�t/¾±

� 5V6¾�³r/~�sK��r/��¯´/c�,n/}LO�«´/ª��¯?�UL¾/�´�k�V/z¾±�×sL/¾±�³�VyK�°X}Km� �
qL¡�¯mKm�«L`±K�¶©L�_�¯mr/¡�Kn/¾S�n/²±L�,V/yK�§´¸`�¯?�UL¾�´�k�0LP©L��¶¡�VyK�Ç

�V/yK�«´ª�L/±�,¯mr¡�Kn¾S�ÇKrO�«sÅ�¯Ls�³�V�Lz�qKn��¶¡�µn~®¥�/�`±È�,����]�,���,

��/�����������È�¶/�OKq�°¾/®·�qm�r¦½m�È±L¾O�LO�Èªg���h�n/z½´±����¨/®��V/yK�t½L/_
�,n}LO�§´¸`s½Kr�¶©L�_�¯´d®·�¶OqL��n��×�L_½t�VyK����/�h�ªgÈ�,����]�,�����,�����-

�LK�¨�_����´���qm��,¯?�r/¾��L½�{qL®}�,¯s³�,¶±L®¾S�LO�n½LO�q´¸~�r�±�wLyKrO�¶©L�_
�¯m´/O�§´/¸`�Uq´/��qm�¶/©L�_�,°½KrOL/²O�-n/}LO�«´/ª��,mmr/¥�qr����q�¶¡�Ç 6ng�qm

VyK�¨�LO��´���¶X�¥�ÈkrO�n±K��L�_�qm��´/��¯m´/O�«´/ª���KrX}K�¶O�¯Æ½L��mKr�,¶/©
Ur_K��hXz�¨L��¶`¾X±�qm�³�n���¨�K�¶±�VyK��´��¯Æ�O�m´/O�n/·K´k�¨\®©K���¶/XP©K

Ur_K��hXz�¨L��t¾±�n���¯Æ�O�Uq´��qm��Uq´/��qm�¶¡�U³L�W�°½K�LO�,VyK�¨\®©K
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Ur_K�,�´��¯Æ�O�³�¶©L�_�V 6h��È���K³��´��¶©L�_�qm�,¨\®©K��r/O�L/²O�°¢¾/©�-m´/}
ÈWq´�qm�,È�®_�§´��±L�V©L¸_�¶¡�¶/¢±?�n/²±L�,mqKn/±�È©L¢/}K�,n}LP±��´��¬¾ªzW��

n½´¦O�¨�L_���ÅL/¡�NgL/��L/½�³�n}LO�³K� 5̄ ?�sK�¯?���±�,nOL¾O�Kq�µn~®¥�¯Æ��x¡r·
n½´¦O�§Åm�¶O���n/}LO�Um´/k� 5̄ ?�sK�È/Xk³r��rX~¾O�¶cr·��ªP�¯Æ��sK�/�`±È�,����]�,���,

�����������®}L·�-È�m³r·L}×�,����]�,�����,�������� �
yrS�§LgÈ�er��×r¦½m�|�¶/²½tq�]KrlX/yK�UL/¾ª®��qm�L½?�¶¢²½K�¯?�³�m´}��sqK

¶O�¶d±?�È�V/kKmrS�{KmLS�¯K´²���m´/}��È�¶/¡��qm��´/��³�¨/�_�§mL/��Kq�¯?�¯K´/W
�Vz±Km�¶©L�_���×q³r/��¶/X¢±�°½K�r¡o�|yrS�°½K�¶O�jyLS�sK�|¾S�.r¾k�L½�VyK�«´ª�

�r�±�¶O�¶¡�VyKÈ��¯m´O�«´ª���KrX}K�¶ªJz�nyq�¶O�r�L±�°¾�´��qr����¶±�VyK�¶�/y��-
¶O�VP/z±�«L/¸OK�sK�È/}L±�r/�k�×L²��¶O�V�½r}�qm�qr��¶¢±?�f¾�´W�V/ym��sK�È/¢½�¬¡

n}LO�¶_´W�¯L½L}��r��mt±�qm�¶¡�VyK�¶ªL��«L¦²·�qm�°¾�´�����¯?�,qr/��qm�°½KrOL/²O
�r/�k�,mqKm�m´_³�¶¡�×t¾c��qr/��§L/®XgK�È/²�½����¶ªJ/z�³�-È/����qr/��¶/±�,V/yK

}K¶O�°¾�´��¯m´O�«´ª���KrX��µn/}�er/��È©L/®XgK�qr��°½K��´�³�sK�×r¾¥´ª_�q´�²
È�¨/®Xh�°¾/�´��N/yL²W�«n/��,n²/}LP±�«´ª��°¾�´��r¥K�,¶c�-VyK��¶/¢±?�¶/±�m´/}

¶O��{sqK�V/¸_�sK�«´ª�L/±�°¾/�´��L/���sK�V/yK�°/¢®�Kr/½s�,n/}LO�°¾/²c�È����q´�
n²}LO�¯sK´X�×mL�X�K���r��LK�X¢±�°½K�sK�r�±È�µn/}mL½�|/yrS�¶/O�j/yLS�qm�¶��¯K´/W

¶²½tq�sK�qKn��¯?�V�¥�¶O�VyK�qKr��¶¡�×sqK�]KrlX/yK�¶/O�{KmLS�¯K´²����/ª�W�¯L¥n²²¡
¶/²½tq�sK� /½�r/·�,¯L/¾O�r¦½m�¶O�-VyK��l~�³�«´ª��,mr¾¦O�¨OL��×L·sqK��,]KrlX/yK

ÈgKr���´±�¶O�¶XzO�È�qKr/��]KrlX/yK�×Kr/O�È/}KmLS�,¯L}�¶/O�,n/²·m�§L/\�q´��§L/g�qm�,
V¾O�qm��´ªO�]KrlXyK�{KmLS�,r�Lg��,°½´¡BTC 6.25�V/yK���{KmL/S�r/½s�§³n/_�qm

¶²½tq�sK�ÈkrO��VyK�µn}�µmq³?�L·sqK�� �
                                                          � �

���O��Æ//�K�N//z¡�V//¸_¾rX//~�qm�mq´//�«´//¸���qr//���³�¶�OL//��l//~W¾��¯?�qm�,UÆL//��¶//O�¶//©L���//}³L¡È�� �
´//±�qm�µrX//z¥�´//¸�È�µn//�L��//�±È�qr//��³��LP�±K�`²//yÈ�rk//½{³r�³n�L//·sqK×�LStq//½¶�¯?�L//O���µn//±qL¦±�sK� �

m´}�¶�_Kr� 
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ŔŒŰĜŎę˨˨ěęù˨ ˨
ĉùĚĔĄğù˨ġùĕʭÏ˨ ˨

˕ÛŦý˨ÜŰ˔˨ ˨
�³r±´�Monero�� ������³r±´� �

×s��|¡�ZCash�� �������×s�|¡� �
�°½r¥�Grin�� ����°½r¥� �

¯5́ ½ 5q��°½´¡�RavenCoin�� ���·¯´½q�qKt�°½´¡� �
V½Å��°½´¡�Litecoin�� ������V½Å�°½´¡� �

�«´½rWK�Ethereum�� �����«´½rWK� �
�{m�Dash�� ������{m� �

V¾O��°½´¡�BTC�� ������V¾O�°½´¡� �
� �

¶²½tq�]KrlXyK��´��L½�{KmLS�mq´�qm�¶d±?sK�È��l/~�,n/}�¶/X�¥�L·sqK��m´/}
/z¾±�§´¸`�³�µn}�µmKm�qKr��È�l~�mKn�W�¶O�,�´��qKn��¶¡�sK�,¨/¾©m�°¾/®·�¶/O�-V

È®±�t¾±�Z¾g�°½K�n}�¤²¾²½L�UL¾ª®��¯m´O�¶±L¸¾�y�¶O�¨½L��¯K´W��� �
È�°}³q�,n}�¶X�¥�¶d±?�wLyKrO��«Kn/�K� /½�¯n}�¶±L¸¾�y�¨K´��¶¡�m´}��qm�¶/¡

¨//OL��t//¾±�¶//©L�_�qm�³�µn//}�r//¡o�L//¸���«Æ//¡�V//yK�er�����//¾P�W�]KrlX//yK�UL//¾ª®��r//O
È®±�m´}���¶O��r��,µ³Æ��±?�sK�r�±¶O�,Vz¾c�UL¾ª®��°½K�È¸���V¾·L�¶¢��È/yLyK�q´/�

                                                          � �
���K� LW½L`²�O¾¯L�n}�¶¡��_¨����{KmLS��qm�]KrlXyK�tq½¶²�L·sqK�«´ª��-VyK�¯³t�K�rO�K½°�Nª��LO½n�V�¥��¨®���

±¾t�qm�Kr�½n²�,]KrlXyK�«´ª��VyK���LOK½¶/¢²�/S¾|�KsK½°�±�¶/©L�_�qm�q´¸/~�r/�±�r/O�L/²O�n/}�¶/X�¥/¾sL×�±¾V/z�
�´�k¾UL�n}LO��l~�¨®��m�¶O�-½r¦�O¾,¯L��¨®��L½²¾¤²��¨OL��{³q�n/²c�¶O��¶/¡�V/yKr_K/¦®·È�KqKm×�

Kr�½n²×�L�,n²Xz·��l~½²¾¤²�r��sK½��yÈ�SÈ�½´��CPU�L�,½²¾²r��sK�¤½��_È�SÈ�/½´��GPU��L�³½²¾¤/²�sK�
r�½��K×�y¾ ��ASIC��{³q�¶ª®_sK�L·×�tq�]KrlXyK½¶²�L·sqK�n²Xz·�¶¡�qm�L_×�m´k�¦±´/¦cÈ�¯?�L/·�O/¾¯L�
µn}�VyK� 

���m�¨L��³m�VyK�°¢®½�5r¦��y¾¶±L¸�¯n}�O¾��½²�È��°X}Kn±�Uqn��rO�ªzW¾¬��´�¾°��³���´ª®�¯m´P±�/�´�¾°��
±¾t�qm�¶©L�_�¨OL��yqrOÈ�nO�-n}LO½°�S�¶¡�L²�¾¯´Kr��qm�¶/d±?�m´/}�¶/X�¥�§³K�mq´/�¨/L����¯L/¢K�V/yK�«sÅ

�hW¾¨�K�³�VyK�¨�L_�r�±�mq´�qL¡½°�¶O�Kq��´±È�P}¾¶�ª/zW�r/O�°X/}Km�Uqn/��¯L®·�¶O¾¬��¶/¡L`±?sK�³�V/z±Km
� �
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µn½nS�¶O�µmrXz¥�¨¢}�¶O�¯L¸_�×Æ���ÈX�³�È�¯L~±�§LP�K�×K��¯?�qm�m´/k�È/Xg�³�n²·m
È�Kn¾S�m³q³�È®±�,n²²¡�mr¡�M´zh�¶±L¸¾�y�Kq�×qLX�q�°¾²c�¯K´W�� �

ŔĄĿʭŰ˨ŗ˨ĊŰʭĄő˨ʭŕ˨ ˨
���O�¶¡�VyK�È½Æ��r¾��ÈWÆL��,¶±L¸¾�y�UÆL��sK�q´�²�«mr/��´/±�qL/X�q��Ækr

¶O�¶�L_�È�MLzg�¶O�,n½?�×q´��¶ªL��°¾²c�¶¡��«L/`±K�¶¾�/y�mKr/�K�N±L_�sK�rX~¾O�×K
È�¶O�Æ���³�mr¾¥�È®±�¯?�mL��±K�¶O�«Kn�K�§´®��q´���qm�¶/±Lk�°Xk³r/��¯´d®·�-n²²¡

qL¡m´k� ½�¨OL����È/krO�³�VyK�¨�LO�¶±L¸¾�y�UÆL��n±n�X��¶�¾}�×L¸���rX~¾O
�ÈXg¶Xz±Km��L�WK�mq´�UL®6ªz�sK�Kq�¯?�¯Æ�O�n±K���¶/O�È/�L�XkK�¶�/y�VyK�È²X�¥

È�,¶X}Kn±��¾O��r/¾��qm�È/Xg�³�¶/©L�_�,eL/¢±�,µqL_K�¶ª®_sK�UL�³L��r½Ly�qm�n±K´W
¶O�³�V©L¡³�¯´d®·�UL�³L��nOL½���hW�n����ª��qm�ÈyLyK�q´��� �

���¯n��sK�q´�²��×³L¡�]KrlXyK�µn¾d¾S�n²½Kr��¯L®·�,��¶¡�VyK�¶ªJz�¨g�×rW´¾TL¡
�×KrOn¾½BW�|²¡KrW�¶¢P}�qm�V¾²K���g�³�m´_´�×L·�È�«L`±K�t¡r®Xr¾��×K��m´/}

�,n²½Kr��°½K�qm�³¶²½tq��sqK¶O�¶¢P}�È�µmKm�L/·rW´¾TL¡�¶O�{KmLS�¯K´²��m´/}���r/�±�¶/O
È�¯n��n}LO�qKr��r¥K�nyq�/��¶/©L�_�,mr¾¥�qKr��°¾��m´���sK�È¢½�¨½o�qm�×³L¡�«L

 ½mt±�È�¶¡�VyK�È±K´²��°½rW�V�r¥�r�±�qm�µn}mL½�n²½Kr��×KrO�¯K´W�� �
���¶O��³�µm´/O�È/½Æ����r/��n�L��¶¡�VyK�¯?�¶±L¸¾�y�È�´�g�¨®��qm�¶�OL��Èª¡q´�

                                                                                                                                         � �
� �

²c¾°��r}È�m�mqKm�m´_³�]KrlXyK�q½²�È�L�¯L¢K½²¾¤²�KrO×�]KrlXyK��X²�¯L¥n²²¡È�±¾Vz�´y�sK�³×�m½r¦�
±¾t��VkKmrS�rO�Uqn��¨�_���{KmLS��y��y´W¾¬Xz�mqKm�m´_³-�KrOL²O½°�®±È�¯K´W�K�mL²XyK�¶O½°�ª®��,mq´//¾UL�

�y�Kq�]KrlXyK¾¶±L¸�M´zh�mr¡��±�«³m�mq´�µqLOqm¾t�LO½n��m´k�0Å³K�V�¥®�L�¨½²¾¤²�¡´ª®¾V�s�,mqKm/½Kr�
VyK�m´k�qL¡� ©L�x¡�r·��±L[¾�0L�tq½¶²�sqK×�¶¡�L�¨®��§LP��qm½²¾¤²��VkKmrSÈ�m´}�±¾t�¡´ª®/¾V��,mqKm

s½Kr���l}�r·�´W´L¡L±½L�·³r¥È���nP�,n}LO�¶¡tq½¶²�VyL·sqK�K�³½µn/²²¡mL`�r��sK�¯?/½��y¾,¬X/z�� /©L
¶O�¯?��MLzgÈ�?½-n�®·sK¾°�³q×�,È�n±K´W�qm�§LP��qL¡×�¶¡�]KrlXyK�µn²²¡�tq½¶²�KrO�sqK×�³×��«L`±KÈ�,n·m�
mKn�W×�sqKtq�¶O�³×�{KmLS�n·mKrOL²O�-½°�®±È�¯K´/W�tq½¶/²�sqK�·L/�¯´/d®·�KqÈ�qm�qm/½L�/�r��sK�³�V/z±KmÈ�
L�mK×��¶¢±?L·sqK×�½µn}mL��KqK�¯´d®·È�e´X��¡´ª®�µ´²�©K¾V�¯?�Nªy�µn}�,VyK�§³K�«Æ¡�µm´O�³�±¾sL�¶/O�
ULP[K�mqKm� 
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n/}LO�¶X/}Km�Kq�¶¾�y��l}�×´y�sK��´�³�V¾±B}�³�V¾ªOL���¶/OÅ�qm�,°½Km´_³L/O��×Å
È�Kq�×mqK´�È¸���NX¡�/O�L/¸���¶¡�V�L½�¯K´W¶�¶/O��L/k�q´���×Kr/O�ÈªK´/��¯K´²�

µmr¡�f½r/�W�L¸±?�¶O�¶ªL��¯n}�¶±L¸¾�y�n/±K���mqK´/�°/½K�sK�È/¢½��È/½Æ���V/��²
°X}Kn±��VyK���]KrlX/yK�UL/¾ª®��qm�q´¡p/�mq´/�¶/¡�V}Km�¶_´W�n½LO�¶/O��¯K´²�

¶©L�_�n���×KrO�È�Kn���¨OL��µr¸O�qm�L¸²W�]KrlXyK�UL¾ª®��Kr½s�,Vz¾±�er���×r¾¥
r²½LÈ®±�¶�Æk�{KmLS�sK�L·�¶O�¶¢ªO�,m´}��m´/k�V/¾²K�V/½´�W�³�°¾BW�N_´�È�´±

ÈgKr��¶¢P}�È�t¾±�µn}�mqKm�V��²�¯Æ�L_�L½�¨�L_�×KrO�¶¡�m´}���,r/¦½m�×´y�sK
]KrlXyK�×KrO�¤²¾²½L�¶¡�Vz¾±�×n½mrW��³�µm´/O�È/½Æ���µn/½L��×KqKm�t/¾±�¯L¥n²²¡

¥n/±s�]L/Xh½L�°¾B/W�³�¶½Lry�MLzX¡K�N_´È�L/¸±?�È�m´/}���¯m´/P±�«´/ª����sK
È�V·L�/y��/�hW�N_´�¶¡�VyK�×mqK´�r¦½m�m´/}���UL/¾ª®��qm�t/¾±�mq´/�°/½K
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