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Rowwise distribution Columnwise distribution Block distribution

�ªZg]�,12NKl3oT?�S�.0K:/«(RQ_(0/1Z^;_Q=2�Z^�1,3QNZgS�EzQ�K7Y7@1E�Zgç«,�KR;

IWS�E�;5Zg/�K-2XQ�@FKJY7S�/�KJ]3Zg�3K-EzZ^E��ªZg]�k1o

    for ( j = 0; j < n; j++ )

        A[i][j] = A[i-1][j];

for ( i = 1; i < n; i++ )
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.9,�E�ZgY-(-QNZgS�ES°�FK-2_@3K-(D/e%�`pUC6r@3S+�WK7�3K-276 î Z^;:Y7S3f^,�.EF�a�OZ^;5KJ/1Z^;_Q=2�Z^�1,3QNKR/e61Q�@�Z^;LY7S�..9,�E�ZgY-(RQ�ZgS�EzY-(3E)�1K
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(32_2_(Dh363;5Z[]�E�Zr¡&Y-(FE3QWY7S�..0,�E�ZgY-(RQNZgS�E�."(+h}2NK-;=,�f�QC(+;W�OZgfgfV��KJ;=@FS°�:E��FhK7¬1(3.P�fgK-;Wf^(RQ�K-2Ú%��OK-E�Y7K36�S�EFK
S+U�QN@3K."(7ü�S�2WY7S�E�;_Q52_(+Z^E3QN;OQN@�(RQ:]�,�Zg/�K"QN@3K"/1Z^;_Q52_Z^�1,FQ�ZgS�ES+U�( ±�þ Û9(32_2_(+h}Z^;JZgQN;�(+fgZg]�E1.0K-EFQO�OZgQ�@)Q�@FK
³rþ ÛJEFK-Zg]�@��1S�,127%:cO@�Z^;:Z^;JQNK-2_.0K-/�(+;:Q�@FK9Y7S�..9,�E�ZgY-(-QNZgS�EzY7S�E�;_Q=2�(+Z^E3QO(3EF/�Z^.P�S3;=KR;92NK-;�Q=2_ZgY7QNZgS�E�;WS�E
Q�@FK9P1S3;�;=Z^��fgKJ�O(+h�;WS+UB/«(RQ_(���(FP�P�K-(32_Z^EF]"S�EQN@3K ±�þ Û���/1Z^;_Q=2�Z^�1,3QNZgS�EH%
� ,12dEFK7¬�QX;_QNK-P0S+UH¡£E3/1Z^EF]�/1(RQ_(:/1Z^;_Q=2�Z^�1,3QNZgS�E0Z^;dQNS"�1,�Z[fg/�(0IWS�.P�S�E3K-EFQN�a©L¥�E�Z[QNhF���J2N(3P1@e� ~¨w��G�7áglbä�%
`aEQ�@FK�IW©��"6«E�S�/�K-;C2NK-P12�K-;5K-E3QWQ�@FK:/1Zv.0K-E�;5ZgS�E�;WS+U��3(32�Z[S�,�;�(32_2�(+h�;R%�cW�WS�E�S�/�K-;C(32�KCY7S�E1EFK7Y7QNK-/��3h
(3EzK-/1]3KOZ�U�QN@3KL/1Zv.0K-E�;5ZgS�E�;TS+UeY7S�2_2NKR;=P1S�E3/1Z^EF]9(32_2_(+h�;TE3K7KR/�QNS9�1KJ(+fgZg]�EFK-/Z^EzS�2N/�K-2TQNS9fgS�Y-(+fgZ[*7K:/1(-Q_(
(+Y7Y7K-;�;-%T`aE0;=,FY�@0(:Y-(+;=K36+(L��KRZg]�@3QBZ^;d(+;�;_S�Y7Z^(RQNK-/J�OZgQN@9QN@3KXK-/1]3KWQN@�(RQeZ^;TK7ç1,1(+f�QNSCQN@3KWY7S�..0,�E�ZgY-(RQNZgS�E
Y7S3;_QJZ�U�QN@3K"/1Z^.0K-E�;=ZgS�E�;J(32NK"E�S3QJ(+fgZ[]�E3KR/�¡£E�(+fgfgh�/«,�K"QNS�SFQ�@FK-2OY7S�E�&ZgY7QNZ^E3]}Y7S�E�;_Q52_(+Z^E3QN;-% � E�Y7K"Q�@FK
(+fgZg]�E1.0K-E3QN;BS+U&Q�@FKW�D(F2_ZgS�,�;�(F2_2_(+hO/1Z^.0K-E�;5Z[S�E�;V(32�K�M�E�S°�:EH6-QN@3KOP1(32_(Df[fgK7fgZg*-(RQ�ZgS�E¨Y7S�E�;_Q=2�(+Z^E3QN;�(32�K�,�;5K-/
QNSY�@FS�S3;=K:Q�@FKJ(+Y7Q_,1(+f&/1(RQ�(0/1Z^;�Q=2_Z^�1,FQNZ[S�ES+UBQ�@FK9,�E�Y7S�E�;�Q=2_(+Z^EFK-//1(RQ�(�%
ceS}�1,�Z[fg/�Q�@FK9IW©��"6��WK:¡£2N;_QL/�K7QNK-2_."Z^EFKJQ�@FK9(+fgZg]�E1.0K-E3QWS+UT/1Z^.9K-E�;5ZgS�E�;WS+UT�D(F2_ZgS�,�;W(32_2_(+h�;O,�;=KR/�Z^E
Q�@FKP12NS3]�2_(F.�%J��S�2:K7¬«(F.P�fgK36&Z^E�QN@3K"Y7S�/�K"]3Zg�3K-E)Z^E	�ªZ[]�m16Tl7;_QR%9/1Z^.0K-E�;=ZgS�ES+U î Z^;9(Df[Zg]�EFK-/��OZgQ�@
l7;_Q-%X/1Z^.0K-E�;=ZgS�E}S+UOñ	�:@�Z[fgK}l7;_QO/1Z^.0K-E�;=ZgS�E}SDU��	Z^;:(+fgZ[]�E3KR/��OZgQ�@)k3EF/�/1Zv.0K-E�;5ZgS�E}S+U í Z�%tK3%WZ�U��	Z^;
2NS+�W�a�OZ^;5KO/1Z^;�Q=2_Z^�1,FQNK-/}Q�@FK-E í ;5@3S�,�fg/���KJY7S3f^,�.EF�a�LZ^;=KL/1Z^;_Q=2�Z^�1,3QNK-/e%

for ( i = 1;i < n; i++ )

 }

for ( j = 0; j < n; j++ ) {

C[i][j] = D[j][i];

A[i][j] = B[i][j];

�eZg]�,12NK9m�oVI�S�/�KJK7¬«(F.P�fgK

cO@FKY7S�..0,�E�ZgY-(RQNZ[S�E�Y7SF;_Q9Y-(3E��1KY-(+fgY-,�f^(RQNK-/�(+;¨UpSFf[fgS+�O;-o0?1,1P�P�S3;=KzZvE�Q�@FK�P12NK7��ZgS�,�;JK7¬1(3.P�fgK î
Z^;2NS+�W�a�OZ^;5K9/1Z�;_Q=2�Zv�1,FQNK-/�(FE3/�ñØZ^;9Y7S3f^,�.EF�a�OZ^;5K"/1Z^;_Q=2�Z^�1,3QNKR/e%�cO@FK-E�Y7S�..9,�E�ZgY-(-QNZgS�E)�OZgfgfdS�Y7Y-,12
Z^E�QN@3KJ;5@�(+/�K-/�P1S�2�Q�ZgS�E�;O(+;L;=@3S+�CE}Z^EQ�@FK ³rþ ÛCP1(32NQWS+Ud�eZg]�è&%O`pUCñ	Z^;:��f[S�Y7M+�a�OZ�;=KJ/1Z^;�Q=2_Z^�1,FQNK-/�Q�@FK-E
Y7S�..0,�E�ZgY-(RQNZ[S�E:�OZgf[f�S�Y7Y-,12HZ^E9QN@3KT;5@�(+/�K-/"P1S�2�Q�ZgS�E�;e(+;ª;=@3S+�CE:Z^E¨Q�@FK ±�þ Û�P1(F2NQeS+U�¡&]Cè�%e��K�."(+Z^EFQ�(DZvE
(Y7S�..9,�E�ZgY-(-QNZgS�E"Y7SF;_QOQ_(+��f[K3%XcO@�Z^;OQ_(+��fgK�@�(+;C(3E}K-EFQ=2Nh�UpS�2XK-(+Y7@}/1(-Q_(0/1Z^;_Q52_Z^�1,FQ�ZgS�E};�Q=2_(RQNK7]3h�(3EF/
Y7S�..0,�E�ZgY-(RQNZ[S�E"Y7S3;_QN;WU�S�2XK-(+Y7@�2NK-."(+Z^E�ZvEF]";_Q=2_(RQNK7]3h0ZrUTQ�@FKJ/1(-Q_(¨/1Z^;_Q=2�Z^�1,3QNZgS�E�;WY7S�E�&ZgY7Q-%
cO@FK-2NK�."(+h	�1KY7S�E�&Z[Y7QN;"Z^E	QN@3K}IW©���O()P1(+Z^20S+UO]�2_(3P1@�E�S�/�KR;�Z�;�;5(+Zg/	QNS���KY7S�E�&ZgY7QNK-/	Z�UCQN@3K7h
Y7S�2_2NKR;=P1S�E3/QNS/1Z�¢HK-2NK-E3QW/1Z^.0K-E�;=ZgS�E�;WS+UBQ�@FKC;=(F.9KJ(32_2�(+h�(3EF/}Q�@FK-2NKCK7¬�Z^;_QN;O(P1(RQ�@}�1K7QN�WK7K-E"QN@3K-.�Ú%
`aE�Q�@�(RQJY-(+;=K�6B�WKP1(32NQNZgQ�ZgS�E)QN@3KIW©�� ZvEFQNS Ü �W�C@FK-2NK/	Z�;9Q�@FK�E3,�.9��K-2:S+UC(32_2_(Dh�/1Zv.0K-E�;5ZgS�E�;9�
/1Z^;²ü�S3Z^E3QL;=,3��;5K7Q�;:;_SQN@�(RQWQNS3Q_(+f&�WKRZ[]�@3QOSDUVKR/1]3K-;J(+Y-2NS3;�;�E�S�/�K-;:ZvE)/1Z�¢£K-2�K-E3QO;5,3��;=K7QN;:Z^;C."Z^E�Z^."Zg*7K-/e%
`aE�(+/1/1ZgQNZgS�EH61E�S"Q��WS"E�S�/�K-;WS+U�/1Z�¢HK-2NK-E3QW/1Z^.0K-E�;=ZgS�E�;WY7S�2�2NK-;=P�S�EF/1ZvEF]9QNS"Q�@FK:;=(3.0KC(32_2�(+h�(32�KCZ^E}Q�@FK
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�ªZg]�,12NKJè&oT8:(-Q_(0/1Z^;_Q52_Z^�1,FQ�ZgS�Ez�OZgQ�@}Y7S�..9,�E�ZgY-(-QNZgS�E0S+�3K-2_@FK-(+/

;=(3.0KT;=,3��;5K7Q-%BcO@�Z^;eY7S�2�2NK-;=P�S�EF/1;&QNS�( Ü �O(+hOY-,FQ-%ª�¤KO@�(R�3KV(D;_;=,�.9KR/JQ�@FKd."(+¬�Z^.0,�.¦/1Z^.0K-E�;5Z[S�E�(+fgZgQNh
S+U�(3E�(32_2_(+h�QNS	�1K}k16t;_S��WKY-(3E�P1(32NQNZgQ�ZgS�E)QN@3K�I�©���Z^E3QNS	(RQ_."S3;_Q:QN��S�/1Z�;²ü_SFZvEFQJ;=,3��;5K7QN;-%��OS�/�KR;
�C@�ZgY�@�(32�K9]�2NS�,1P1K-/�Z^EFQNS�QN@3K";=(3.0K9P1(32�Q�ZgQNZgS�E}Y7S�2_2�K-;=P�S�E3/�QNS}/1Z�¢£K-2NK-EFQ�(F2_2_(+h�;O�C@FS3;5K9/1Z^.0K-E�;=ZgS�E�;
@�(R�3KzQ�S	��KG(+fgZg]�EFK-/ Z^E S�2N/�K-2JQNS	2NK-/1,3Y7KzQ�@FK�Y7S�.z.9,�E�Z[Y-(RQNZgS�E)S+�3K-2_@FK-(+/�(+;"(¤2�K-;=,�f�Q�SDU�QN@3K}/1(-Q_(
/1Z^;_Q=2�Z^�1,3QNZgS�EH%t��K�@�(R�3K},�;=KR/�Q�@FK�."(+¬�Z^.0,�.��&S+� �:."Z^E�Z^.9,�. Y-,FQ��"(+fg]3S�2_ZgQ�@1. QNS�P1(F2NQNZ[QNZgS�E)Q�@FK
IW©���Z^EFQ�Sk"/1Z�;²ü_SFZvEFQOP1(32NQNZgQNZ[S�E�;d�OZgQ�@zQ�@FK9(+/1/�K-/�P12NS3P�K-2NQNh�.0K-E3QNZgS�EFK-/���K5UpS�2NK3%
�OK-2�K�WK�]FZ[�FK�(}Y7S�/�K;=K7]�.9K-EFQOZ^E	�ªZg]�ã�(FE3/�ZgQN;�(+;_;�S�Y7Z^(RQNK-/�� î�� �LZ[QN@�Q�@FKP1(32NQNZgQNZ[S�E�;OZ^E	�eZg]	é1%
cO@FK�3(+f^,�K-;�(F2NK��1(+;5K-/	S�E	(�Y7S�EF¡&]�,12_(RQ�ZgS�ES+UOè¤P12NS�Y7K-;�;_S�2N;"(3E3/�/1(RQ�(/1Z^;_Q=2�Z^�1,3QNZgS�E)S+UOQ�@FK"U�S�2_.
;=@FS°�:ES�E}QN@3K ³rþ Û�P1(F2NQWS+UV�ªZ[]zè&%

    for ( j = 0; j < 70; j++ ) {

        z[i][j] = a[i][j] + z[i][j];

        e[i]    = z[i][j];

}

for ( i = 0; i < 30; i++ ) {

    z[1][i] = d[i];

    a[1][i] = d[i];

}

for ( j = 0; j < 80; j++ ) {

for ( i = 0; i < 100; i++ )

}

    d[j] = e[j];

    z[j][3] = d[j];

�eZg]�,12�K9ã1oTIWS�/�K:K7¬«(3.zP�f[K

��S�20;=K7fgK7Y7QNZ^E3]�QN@3Kz¡£E�(Dfd/1Z^;_Q52_Z^�1,FQ�ZgS�E�S+UOK-(+Y�@ (32_2�(+h36eK-(+Y7@ (+;_;5Z[]�E1.9K-EFQJ;_Q_(RQNK-.9K-EDQC�C@�ZgY7@�Z^;"Z^E�(
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�eZg]�,12NK9é�o�©JE}K7¬1(3.P�fgKCSDUV(IW©���(3EF/�ZgQN;J(+;_;_S�Y7Z^(-QNKR/�P1(32NQNZgQNZ[S�E�;-%

fgS�S3P)Z^;:Q�(FM+K-EH%C`pU�Q�@FK ³�þ ÛOZ^;9(FE�(32_2�(+h�2NK5U�K-2NK-E�Y7K9QN@3K-EK-(+Y7@�/1Z^.0K-E�;5Z[S�E}S+UdZgQJZ^;JY7S�E�;5Z[/�K-2NKR/e%�`pUdZgQ�;
/1Z^;_Q=2�Z^�1,3QNZgS�E0Z^;dE�S3QBh3K7QB;=K7fgK7Y7QNK-/e63(L/1Z^;_Q52_Z^�1,FQ�ZgS�E¨Z^;T;5K7QV(+Y7Y7S�2N/1Z^E3]:QNSJZ[QN;dP1(32�(+fgf[K7fgZg*-(RQNZ[S�EJY7S�E�;_Q52_(+Z^E3QR%
`ÌUC(3EFh�(32_2_(Dh�(3P�P1K-(32N;:Z^E)Q�@FK ±�þ ÛCS+UWQ�@�(RQC(+;_;5Zg]�E1.0K-E3QO;�Q�(RQNK-.0K-E+Q-6�Q�@FK-E�Y7S�E�;=Zg/�K-2:K-(+Y�@/1Z^.9K-E�;5ZgS�E
S+UOZgQ-%¤`pUCZgQ9Z^;"Z^E�Q�@FK;=(3.0K";=,3��;5K7Q"�OZgQ�@	2NKR;=P1K7Y7QJQNS�(3E3h ³�þ Û9/1Z^.0K-E�;=ZgS�EH6ªQ�@FK/1Z^;_Q52_Z^�1,FQ�ZgS�E�Z^;9;5K7Q
Z^E	QNK-2_.";:S+UWQ�@FK�/1Z�;_Q=2�Zv�1,FQNZgS�E)S+U�QN@3K ³rþ Û9(32_2_(+h}/1Z^.0K-E�;=ZgS�EH%�ªZ^E�(+fgfgh36BZ�UL(/1Z^.9K-E�;5ZgS�E)S+U�(FE¤(F2_2_(+h
Z^;JE�S3QC(+fgZg]�EFK-/��LZ[QN@�("/1Z^.0K-E�;=ZgS�E}S+Ud(3EFh�SFQ�@FK-2�(F2_2_(+h36�Q�@FK-E}Q�@�(RQW/1Zv.0K-E�;5ZgS�E}Z^;J2NK-P�fgZ[Y-(RQNK-/�(3."S�E3]
P12NS�Y7K-;_;_S�2N;-%�I�S�E�;=Zg/�K-2XQ�@FK9P12NS3]�2_(F. UpS�2W."(RQ=2�Z[¬.0,�frQNZ^P�f[ZgY-(RQNZgS�EHo

for ( i = 0; i < n; i++ ) {

    for ( j = 0; j < n; j++ ) {

        C[i][j] = 0;

        for ( k = 0; k < n; k++ )

            C[i][j] = C[i][j] + A[i][k] * B[k][j];

    }

}

�eZg]�,12�K9j1oTIWS�/�K:K7¬«(3.zP�f[K

`aE)Q�@�Z�;JY-(+;=KJQN@3K-2�K9Z^;9E�S ¹7º�·��£µ ¹7ð�´-Ü E�S�/�K3%0cO@3K-2�KJZ^;9E�SGP1(F2_(+fgfgK7f[Zg*-(RQNZgS�E�Y7S�E�;�Q=2_(+Z^EFQ�S�E�(3EFh�(32_2_(Dh3%
?�S9QN@3KWY7S�.P�ZgfgK-2TY7@FS�S3;5K-;TQN@3KO2NS+�W�a�LZ^;=KT/1Z�;_Q=2�Zv�1,FQNZgS�E¨UpS�2T(F2_2_(+h �V%+©:;dQN@3KO(32�2_(+h�; î (3EF/!�G(32NKO2NS+�W�
�OZ^;5KO(+fgZ[]�E3KR/e6"��Q_(3MDK-;BQ�@FK�2�S°���a�OZ^;5KT/1Z^;_Q=2�Z^�1,3QNZgS�EJQNS�S&%e©:fg;_S&63(32�2_(+h"ñG@�(+;TZgQN;dY7S3f^,�.E9(Df[Zg]�EFK-/z�OZgQ�@
Q�@FK9Y7S3f^,�.E}S+Ud(32_2_(Dh#�V%u©C;��%$t;OY7S3f^,�.E�;C(32NK92�K-P�f[ZgY-(RQNK-/e6�Y7S3f^,�.E�;OS+Ud(32_2_(DhGñ (32NK9(+fg;_S}2NK-P�fgZ[Y-(RQNK-/
(+Y-2NS3;�;CP12NS�Y7K-;_;_S�2N;-%�cL@3KJ2NS+�O;dSDUV(32_2_(DhGñ	(F2NK�E�SFQ�(Df[Zg]�EFK-/)�OZgQ�@}(3EFh�(32_2_(Dh�(FE3/�@FK-E�Y7K�2�K-P�f[ZgY-(RQNK-/e%
cO@�Z^;C.0K-(3E�;WQN@�(RQdQN@3KJ�:@3S3fgKJ(32_2_(Dh�ñ�Z^;C2�K-P�f[ZgY-(RQNK-/�(3."S�EF]9QN@3K9P12�S�Y7KR;_;_S�2N;R%
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©OU�QNK-2QN@3K)/«(RQ_(�/1Z^;�Q=2_Z^�1,FQNZ[S�E�P1@�(+;5K�Z�;�P1K-2bU�S�2_.0K-/e6qQ�@FK¤P12NS3]�2_(3.0��P1(32bQbZ[QNZgS�E�Z^EF]�(FE�(+fgh�;=Z�;�/1Zg��Z[/�K-;
Q�@FKJS+�3K-2_(+fgf&/1(RQ_(�(FE3/}Y7S�.P1,FQ_(-QNZgS�E(F."S�EF]�QN@3KJP12NS�Y7K-;_;�S�2N;-%TcO@�Z^;WZ^;:(+Y7Y7S�.P�fgZ^;=@FK-/��Fh¡£2N;�Q�P1(F2NQNZr�
QNZ[S�E�ZvEF]�(+fgfBQ�@FK9(32_2_(+h�;WS�EFQ�S}P12NS�Y7KR;_;_S�2�;C(3EF/�Q�@FK-E�,�;5Z^E3]}Q�@FK9S+�CEFK-2WY7S�.zP1,3QNK-;:2_,�fgK9QNS�/�K-2�Z[�FK9Q�@FK
U ,�E�Y7QNZgS�E�(Df&/�K7Y7S�.P1SF;=ZgQNZgS�ESDU�Q�@FK�P12�S3]�2_(3.% �LK-2NK36R�WKC�OZgfgfH/1Z^;_Y-,�;_;O�12�ZgK'�&h�QN@3KOY7S�.P1,3Q_(RQNZgS�E0S+U�Q�@FK
³ º3¹-¯F³Bµr·-Ü+´'( ;5K7QJS+UdK-(+Y7@	(32�2_(+h�,�;=KR/¤Z^E�QN@3KP12NSF]�2_(3.ì(FE3/)Q�@FK�Y7S�.P1,3Q_(RQNZgS�E}S+U�QN@3K ³ º3¹-¯F³eµ ð�´+±²¯ÚðNµ º�·
Û ´7ð %
?�Z^E�Y7KCS�,12BY7S�.P�Zgf[K-2BY-2�K-(-QNKR;dyeÞJà�å�E�S�/�KCP12NS3]�2_(3.";76-(+fgf&P12NS�Y7K-;�;_S�2N;d.0,�;_QVP�S3;_;5K-;XQ�@FKO;=(3.0K�(F2_2_(+h
/�K7Y7f^(32�(-QNZgS�E�;-%�cO@�Z^;0U�S�2NY7KR;�(+fgf�P12�S�Y7KR;_;_S�2N;0QNS�(D/1SDP�Q ³ º3¹-¯F³Tµr·-Ü�µ ¹7´ Û}%	��S�20K7¬«(F.P�fgK36�Y7S�E�;=Zg/�K-2JQ�@FK
UpSFf[fgS+�OZ^EF]�P12�S3]�2_(3. ;=K7]�.9K-EFQOo

for ( i = 1; i <= 100; i++ )

    A[i] = 0;

�eZg]�,12�K*)1oTIWS�/�K:K7¬«(3.zP�f[K

Z�U�QN@3K(32�2_(+h î Z�;92NS+�W�a�OZ^;5K9��fgS�Y7M�/1Z^;�Q=2_Z^�1,FQNK-/¤(DY-2NS3;_;:U�S�,12:P12NS�Y7KR;_;_S�2�;CQN@3K-E)K-(+Y7@�P12NS�Y7KR;_;_S�2L�OZgfgf
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�3(+fgK-E3QO]Ff[S��1(+feZ^E3/1ZgY7KR;OU�S�2 î (32NKá^l3o�k3ãRä�6�árk3é1orãFnRä�6&á�ã1l3orj3ã°ä£(3E3/ árj3é1o�l-n3nÚä£S�E)P12NS�Y7K-;_;_S�2N;Jl9QN@12NS�,�]�@zè
2NK-;5P1K7Y7QNZg�3K7fgh3%VcL@3KJ."S�/1Zr¡&KR/�P12NS3]�2�(3.�Z^;O]3Zg�3K-E���K7fgS°��o

    A[i] = 0;

for ( i = 1; i <= 25; i++ )

�eZg]�,12�K*+1oTIWS�/�K:K7¬«(3.zP�f[K

`aE}QN@3KCP12�K7��ZgS�,�;WK7¬1(3.P�fgK36+Q�@FKCS�2_Zg]3Z^E�(+f1fgS�S3PzZ[QNK-2_(RQNK-;BU�2�S�.�l:Q�S}l-n3n1%ª��@�ZgfgKJZ^E}Q�@FKCE�S�/�K9P12NS3]�2_(3.
ZgQdZgQNK-2_(RQ�KR;HU�2NS�. ldQNS9k3ã:�1K7Y-(R,�;=KXK-(+Y�@"P12NS�Y7K-;�;_S�2HS+�CE�;Tk3ãLK7f[K-.0K-EFQN;�S+U&QN@3KO(32�2_(+h3%HcO@�Z^;TY7S�E�;_QNZgQ_,3QNKR;
Q�@FKJfgS�Y-(+fHZgQNK-2_(RQNZ[S�E";=K7QR%
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2NS+�W�T�OZ^;5K���fgS�Y�M"/1Z�;_Q=2�Zv�1,FQNK-/�(3.�S�E3]0è�P12NS�Y7K-;_;�S�2N;-6FQ�@FK ò fgS�S3P�2NK-."(+Z^E�;X;=(3.0K��1,FQOfgS�SDP µ Y7@�(3E3]FK-;-%
(+;O;=@FS+�CE��K7f[S+�9o

/* The original loop */

for ( i = lb; i < ub; i++ )

    for ( j = lb1; j < ub1; j++ )

        A[i][j] = 0;

/* The modified loop */

      i++ ) {

    /* map this index into local index */

    for ( j = lb1; j < ub1; j++ ) 

}

for ( i = max(lb,PID*t); i < min(ub,(PID+1)*t);

A[i][j] = 0
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E�S�E�fgS�Y-(Df�Z^EF/�K7¬�;5K7Q-6ª¡£EF/1ZvEF]�P12NS3P1K-29P�S3;5Z[QNZgS�E�UpS�2�.0KR;_;=(+]3KzZvE�;5K-2NQNZgS�EH6TZ^EFQ=2NS�/«,FY7Z^E3]�Û ´+·-Ü103±^´7¹7´Fµ ÝR´
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/1Z^;_Q=2�Z^�1,3QNKR/�(3."S�EF]9QN@3K9P12NS�Y7K-;�;_S�2N;-6FQ�@FK-EY7S�..9,�E�ZgY-(-QNZgS�E"�LZ[fgfeS�Y7Y-,12XZ�UdQ�@FKC;=,F��;_Y-2_Z^P�QWK7¬1P12NK-;_;5ZgS�E
S+UOQ�@�(RQJ/1Zv.0K-E�;5ZgS�E�Z^;"S+UOQ�@FK"U�S�2_. µ65:¹ �C@FK-2NK ¹ Z^;�()Y7S�E�;_Q_(3EFQ:S�2:Y7S�E�;_Q_(3EFQCK7¬1P12NKR;_;=ZgS�E�(3E3/ µ Z^;
(3E�Z^EF/�K7¬��3(32�Zv(+��fgK3%`aE�Q�@�Z^;JY-(+;5K�6B(�P1(32NQNZgY-,�fv(F2JP12NS�Y7KR;_;_S�2L�OZgfgf�2NK7Y7KRZg�3K/1(-Q_(�U�2NS�.�ZgQN;9fgK5U�Q�@�(3E3/
;=Zg/�K�P12NS�Y7K-;�;_S�2XS�2qU�2NS�. Z[QN;J2_Zg]�@FQ�@�(3EF/�P12NS�Y7K-;_;_S�2d/�K-P1K-EF/1Z^E3]zS�E}Q�@FKC;5Zg]�E}S+U ¹ % � Q�@FK-2N�OZ^;5K36�ZrUTQ�@FK
ZgQ�K-2�(-QNZgS�E0;5K7QTS+UeQ�@FKOfgS�S3P0Z^;�E�SFQd/1Z^;_Q52_Z^�1,FQ�KR/(3."S�EF]JQ�@FKCP12NS�Y7K-;_;�S�2N;-6RQ�@FK-E(9P12�S�Y7KR;_;_S�2ª�OZgfgf§2�K7Y7K-Zg�3K
/«(RQ_(�U�2NS�.�."S�2NK0Q�@�(3E�S�EFK�P12�S�Y7KR;_;_S�27%0?�Zv.�Z[f^(32�f[h	(�P12NS�Y7K-;�;_S�2L�OZgf[fT;5K-EF/¤/1(RQ_(QNS�."S�2NK0Q�@�(3E�S�EFK
P12NS�Y7K-;_;_S�27%TIWS�E�;5Z[/�K-2TQN@3KJY7S�/�KJZvE�o

    for ( j = 1; j < 99; j++ )

        for ( i = 2; i < 97; i++ )

                    + A[i][j-1] + A[i][j+1];

for ( k = 0; k < 10; k++ )

A[i][j] = A[i-2][j] + A[i+3][j]
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Z^.P�fgZ[KR;"Q�@�(-Q9��S�,�E3/1(32Nh�Y7S�..0,�E�ZgY-(RQNZgS�E��OZgfgfWS�Y7Y-,12LU�S�2:QN@�Z^;�2NK5U�K-2NK-E�Y7K3%r?�Z^."Zgf^(32Nfgh)U�S�2:Q�@FK;5K7Y7S�E3/
2NK5U�K-2NK-E�Y7K���S�,�E3/1(32Nh"Y7S�..0,�E�ZgY-(RQNZgS�E"�OZgfgfHS�Y7Y-,12L6r(+;WZ^EQN@�Z^;WY-(+;=K ¹?>BA %r>W,3QXU�S�2d��S3Q�@zQ�@FKOQN@�Zv2�/G(3EF/
UpS�,12NQ�@}2NK5U�K-2NK-E�Y7K-;-6 ¹?>BC (3EF/GE�SzY7S�..9,�E�ZgY-(RQ�ZgS�E��OZgf[fªS�Y7Y-,12XZ^E�QN@3S3;5K:Y-(+;=KR;-%
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Q�@FK"f[K7�FK7fTS+UdfgS�S3PF�aY-(32_2�ZgK-/)/«(RQ_(/�K-P1K-EF/�K-E�Y7K-;JQNS�Y-(+fgY-,�f^(-QNK0�C@3K7QN@3K-2LY7S�..0,�E�ZgY-(RQNZgS�E�."(+h��1K"fgK7]+�
(+fgfgh�P�K-2bU�S�2_.0K-/�(RQ:S�,3QNK-2LfgS�S3P�;-%cO@�Z�;�2NK-P�f^(+Y7KR;9."(3E3h�;5.�(Df[fT.0K-;_;5(+]3K-;:�OZgQ�@)S�EFK9f^(32�]3K.9KR;_;=(+]FK36
2NK-/1,FY7ZvEF]���S3Q�@�.0K-;�;=(+]3KO;�Q�(F2NQN��,1P"Y7S3;�Q�(FE3/�f^(RQNK-E�Y7h3%
ceS �3K7Y7QNS�2�Zg*7K�.9KR;_;=(+]FK-;"U�S�2"( ±�þ ÛGE�S�E�fgS�Y-(+fOZ^EF/�K7¬�;5K7Q¤6W�WK�K7¬1(3."Z^EFK¤(+fgfOY-2NSF;_;GP12�S�Y7KR;_;_S�2 �&S+�
/�K-P�K-E3/�K-E�Y7K-;0�OZgQ�@�QN@3K"fgS�Y-(+fTZgQ�K-2�(-QNZgS�E;=K7QED (+;9(�;_S�,12NY7K3%�cL@3K ¹7º�»�»0³ ´7Ý7´+³ UpS�2LfgS�S3P)Y-(32_2�ZgK-/�/�K5�
P1K-EF/�K-E�Y7K:Z^;XQ�@FKOfgK7�3K7f&S+UeQN@3KO/�K-P1K-EF/�K-E�Y7K3%V��S�2TfgS�S3P"Z^EF/�K-P�K-E3/�K-EFQd/�K-P1K-EF/�K-E�Y7KR;dZgQWZ^;d/�K5¡£E3KR/�QNS"�1K
Q�@FK9fgK7�3K7feSDUdQ�@FKJ/�K7K-P�K-;_Q:fgS�S3P}Y7S�..�S�EQNS���S3Q�@Q�@FKJ;_S�,12NY7K9(FE3/�QN@3K0;=Z^E1MzS+Uq(z/�K-P1K-EF/�K-E�Y7K3%OcO@FK
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."(+h��1K:Z^E�;=K-2�Q�KR/e%T`ÌU�QN@3K:/�K7K-P�K-;_QLY7S�.."fgK7�3K7f1Z^;�UpS�2X(0/�K-P�K-E3/�K-E�Y7KJY-(32_2�ZgK-/��3hfgS�S3PGF}61(�.0KR;_;=(+]3K
Q_(+]�."(32NM+K-/ ¹-¯D±�±aµ ´-Ü Z^;CZ^E�;5K-2NQNK-/�(RQOQN@3K"@3K-(+/�K-2WS+UdfgS�S3P�F�%&cO@�Z^;:Q_(+]"ZvEF/1ZgY-(RQ�KR;CQN@�(RQOE�S�E�fgS�Y-(+fe/1(-Q_(
(+Y7Y7K-;�;=KR/��3h�D¤��K7QN��K7K-E�Z[QNK-2_(RQNZgS�E�;dSDU�fgS�S3P�F�%
� Q�@FK-2N�OZ^;5K36HQ�@FK"/�K7K-P�K-;_QJY7S�.."fgK7�3K7feZ^;¨UpS�2C(}fgS�SDP�ZvEF/�K-P1K-EF/�K-EFQC/�K-P1K-EF/�K-E�Y7K�OZgQ�@)fgS�S3PHF�(+;JQ�@FK
/�K7K-P�K-;_Q0fgS�S3P�K-E�Y7fgS3;5Z^E3]��1S3QN@�Q�@FK";_S�,12NY7K(3EF/�Q�@FK;=Z^E1M�%©�Q_(+]zUpS�2ID Z^;0Z^E�;=K-2NQNKR/�."(32NM+KR/�ZvEF/�K5�
P1K-EF/�K-EFQJ(-Q:Q�@FK�@FK-(+/�K-2:S+UdQ�@FKE3K7¬�Q:/�K7K-P�K-2OfgS�SDP)K-E�Y7fgS3;5Z^E3]�D (-Q:fgK7�3K7f8F 5IJ 6HS�2:(RQKD�Z�U�E�S};=,3Y7@
fgS�S3P)K7¬�Z�;_QN;-%�cL@�Z^;JQ_(+]Z^E3/1ZgY-(RQNK-;JQN@�(RQCE�S�E�fgS�Y-(+fB/«(RQ_(�(DY7Y7K-;_;5K-/	�Fh=D�.0,�;_QJ�1K"Y7S�..0,�E�ZgY-(RQNK-/¤(RQ
Q�@�(RQ�P�S3Z^E3QWS�E}K-(DY�@}ZgQNK-2_(RQNZ[S�E"S+U�fgS�SDPLF�%
`aE)Q�@FK9P12NK7��ZgS�,�;CK7¬1(3.P�fgK6�©�Z�;�2NS+�W�a�LZ^;=KJ��fgS�Y7M}/1Z^;_Q52_Z^�1,FQ�KR/�(3EF/�E�S�E�fgS�Y-(+fB2NK5UpK-2�K-E�Y7K-;OS�Y7Y-,12WU�S�2
Q�@FK:¡£2N;_QO(3EF/�;5K7Y7S�EF/G2�K5UpK-2NK-E�Y7K3%TcO@FKJ2NK5UpK-2�K-E�Y7K î87^µ65BAM:N7 ò<: @�(+;O(9Y-2�S3;_;N��P12NS�Y7K-;�;_S�2XQ=2_,�K:/�K-P�K-E3/�K-E�Y7K
Y-(32_2�ZgK-/�S�E QN@3K � fgS�S3PH% © Q_(+]�Z^;Z^E�;5K-2NQNK-/�Z^EØQ�@FK � f[S�S3P�@3K-(D/�K-27%�cL@3K�/�K7K-P1KR;_QfgS�S3PF�aY-(32�2_ZgK-/
/�K-P�K-E3/�K-E�Y7K:U�S�2 î87^µ ��9M:N7 ò<: Z�;OY-(32_2�ZgK-/}S�E}Q�@FK µ fgS�S3PH6�;_S"�WKCZ^E�;5K-2NQC(0Q_(+](-QXQ�@FK µ fgS�SDP}@FK-(+/�K-2Ú%
��KGP12NS+��Zg/�K"Q�@FK.0K-;_;=(D]3K9Z^E�;5K-2NQNK-/�Y7S�/�K¤�WE�S3QJZ^E�ZgQN;9K-EFQNZ^2NK7QNh��:S+U�QN@3KI�Y7S�/�KY7@3,�E1M�P12NS+��Zg/�K-/
�1K5U�S�2NK3%

    if ( pid > 0 ) {

        send_data(part of A,pid-1); /* for the A[i+3,j] */

    if ( pid < MAX_PID )

        recv_data(part of A,pid+1); /* for the A[i+3,j] */

    for ( j = 1; j < 99; j++ ) {

                if ( pid > 0 )

        /* block size is the size of the block for block

           distribution */

        for ( i = max(2,pid*block_size);

              i < min ( 97,(block_size+1)*pid; i++ ) {

            /* do the computation */

        }

        if ( pid < MAX_PID )

            send_data(part of A,pid+1); /* for the A[i-2,j] */

    }

}

for ( k = 0; k < 10; k++ ) {

recv_data(part of A, pid-1); /* for the A[i-2,j] */

�ªZg]�,12NKl-k1oTIWS�/�KCK7¬1(3.P�fgK
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