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Fragment F1

S1.  if P then

S3.  end

Fragment F1’

S2.     a := 2

S3.  end

S2.    a := 2

S1.  if P then

S2a.    b := 3
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Fragment F2

Fragment F2’

S1.  call PutTermInGFXMode()

S2.  call DrawLine(point1,point2)

S2.  call DrawLine(point1,point2)

Fragment F3 Fragment F3’

S1.  if P then
S2.    (do something)

     endif

S4.  if Q then
S5.    (do something)

S1.  if P then
S2.    (do something)
S3.    a := 2

S4.  if Q then
S5.    (do something)
S6.    print a

     endif

     endif

     endif
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structchange() structchange’()

S1.  read(x)

S3.    if (x = 0)

S5.      exit

S4.      print(x+2)

       end

S6.  print(x+3)

     end

S7.  exit

S1’.  read(x)

S3’.    if (x = 0)

S2’.  if (x <= 0)

S4’.      print(x+2)

S5’.      exit

S6’.      print(x+3)

S7’.      exit

S8’.  print(x+3)

S9’.  exit

        else

        end

      end

S2.  if (x <= 0)
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S2.    while (++x < 0)
     {

       {

         {}

       }

     }

S4.  printf("%d", x);

   }

   {

pathological(x)

      }

S1’.  while (++x < 0)

      {

S3.      while (++x < 0)

S2’.    while (++x < 0)

        {}

        {}

        {}

S3’.    while (++x < 0)

S4’.    while (++x < 0)

S5’.  printf("%d", x);

    {

    }

pathological’(x)

S1.  while (++x < 0)
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T - obsolete

M  -  tests that execute modified code

N   -  tests that execute new code

D   -  tests that execute deleted code

-  modification-revealing tests

M N

D
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T - obsolete

M N

D

M N

D

(A)    retest-all method (B)    optimum method

T - obsolete
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Fragment F4

S1. y = (x-1) * (x+1)

S2. if ( y=0 )

S3.   return(error)

S4. else

S5. return( 1 / y )

Fragment F4’

S1’. y = (x-1) * (x+1)

S2’. if ( y=0 )

S3’.   return(error)

S4’.else

Test Cases

S5’. return( 1 / (y - 3) )

x = -1
x = 1

x = 2
x = 0

t1

t3
t2

t4
S1,S2,S5
S1,S2,S3
S1,S2,S3

S1,S2,S5

test # input execution history

� Z[5:U=2<3�ç ��S'8dDd3tRY2eA�5:?#3�CQ94h³94;EA�9&Z`@`@`U=h<942eA�943t94;=3�@NA6^4È(8�R�h_AJR 3�9XHG8�R�?#Z`C=Z`?(Z`ê�A�94Z[8�C ~

rth�Â'3(;EAJg:3(C=86943�Dsn @[Z`C=3JA�2�3�ä:UEA�94Z`86CÙ9<3�^4;=C=ZNä:U=3�h�C=3�3JDÝC=8:9�h<942<Z`g63�R 8:2�?#Z`C=Z`?(Z`ê�A�94Z[8�C ~�WXCÙ9<;=Z`hc^�A�h<36n�A�@`9<;=8:U=56;
Â'3�Dd8(C=869'P=2<8�g:3�9<;=Z`h�nVÂ³3�m|3�@`Z`3�g63�9<;|A�9&9<;V3�943�^4;=C=ZNä:U=3�hMh<3�@`3�^_9MheAxR 3�9<3>h<9&h<UVZ[943�h�~�WXC/9<;=3�Z`2&Z`CQ9<2_A�P=248d^�3�DQU=2_A�@�g6A�24Z©A�CQ9�n
Â&;=3�243(9<;=3�9<3J^<;VC=ZNä6UV3�h�86CV@[H/;EA�CEDQ@`3�h4Z[94UEA�94Z`86C=hMÂ&;=3�2<3#^�8dDd3c?G8dDdZ�Ós^�A�94Z[8:C=htDQ8/C=8:9�A�@`943�2�^_86CQ9<2486@ �E8�Â�n|?#Z`C=Z`?(Z`ê�Axw
9<Z`8:C�943�^4;=C=ZNä:U=3�h�^�A�C+2<3�g:3�2<9M9<8Gh<3�@`3�^_94Z`C=5�A�@[@s943�h<94h�9<;=2486U=5:;+P=2<8=^_3JDQU=2<3>h�Â&;=3�243�h<UE^4;Ù?#8=DQZÔÓµ^�A�9<Z`86CVh�;EAJg63$8d^>^_U=2<3JDs~
WXCQ9<3�24P=2<8=^_3JDQU=2eA�@&g6A�24Z©A�CQ9<h�8�Rt94;=3(9<3�^4;=CVZ©ä:U=3>hc;EAJg:3(C=8+P=2486m=@`3�? Â&Z`9<;ÄA�@`943�2eA�9<Z`86C=h�Z`CÄ^_8:C�942<8:@��E8�Â�n mE3�^>A�U=h43#9<;V3�H
�_U=h49&ZNDQ3�CQ9<ZÔR H(?G8dDdZ�Ó|3�D(P=248=^_3�DQU=243�h�862'R UVCE^_9<Z`8:C=h&Z`2<2<3>h<P|3�^_9<Z`g:3�8�R�9<;V3�9XHQP|3�8�R�?#8=DQZÔÓµ^�A�9<Z`86C ~

����	�
��E�����( ~|rMP=P=@`Z`3�DG9<8�?#8=DQZÔÓE3�D�P=2<8=^_3�DdU=2<3�hMR 8:2³Â&;VZ©^4;+^_8:C�942<8:@ �E8�Â Z`h&C=869tAxÖµ3J^_9<3�D n=Z`CQ9<2eA�P=2<8=^_3JDQU=2eA�@B@`Z`C=3�A�2
3�ä:UEA�9<Z`86CÝ943�^4;=C=ZNä:U=3�h�86?#Z`9MC=86CQwX?#8=DQZÔÓµ^>A�9<Z`8:CQw�942eAJg:3�2<h4Z[CV5#9<3>h<9<h�mQHLZ`5:C=8624Z[CV5#9<3>h<9<h(94;EA�9�DQ8+C=8:9�3_Ç=3�^_U=943+^<;|A�C=5:3�D
h<3>56?#3>C�94h�~�K 8�Â³3�g:3�2�n:Â&;=3�C/^_86CQ942<86@ �E8�Â�Z`hÃAxÖµ3J^_9<3�D n=@`Z`C=3�A�2�3�ä:UEA�94Z[8:C(9<3�^4;=CVZ©ä:U=3>hÃA�2<3tCV869&DQ3_ÓEC=3JD#A�9�9<;=3MZ[CQ942eA�PV2<8�w
^_3�DdU=2eA�@³@`3�g:3�@X~ �Ý3(Z`CQ9<3�24P=2<3>9c94;=Z`hcA�h�243�ä:U=Z`2<Z`C=5/9<;V3#U=h43�2c948/2<3�g:3�2<9(948�243�9<3>h<9#A�@`@�Â&;V3�CÄ^_86CQ942<86@ �E8�Â Z[h�AJÖs3�^_9<3JDs~
a ;=3�U=h43�8�R�D=A�9_A �E8�Â�Z`CQR 8:2<?/A�9<Z`8:C]^�A�C(R UV2<9<;V3�2&Z`CE^_2<3JA�h<3�94;=3�P=2<3�^�Z[h4Z`86C/8�RB94;=3�9<3�^4;=C=ZNä:U=3�hJ~�r&9'9<;=3�Z`CQ9<3�24P=2<8=^_3JDQU=2eA�@
@`3�g63>@�nQ@`Z`C=3�A�2&3�ä:UEA�94Z`86C/9<3�^4;=CVZ©ä:U=3>h�^�A�C+h<3�@`3�^�9t9<3>h<9<h�94;EA�9&942eAJg63>2<h<3�?#8=DQZÔÓE3JD�P=2<8=^_3�DdU=2<3�hJnBmVU=9tDQ8(C=8:9&9<2eAJg:3�2<h43cA�CQH
?#8=DQZÔÓE3JD�^�8dDd3�Z`C+9<;=8:h<3�PV2<8=^_3�DQUV2<3�hJ~c\QUE^4;+943�h<94h�A�2<3�C=8:9&?#8=DQZÔÓµ^�A�9<Z`86CQwX9<2_AJg63�24h<Z`C=5|nQh<8#h43�@`3�^_94Z[CV5#9<;V3�? @`3�A6DQh�948#A
@`86h4h&Z[CGP=2<3J^_Z`h<Z`86CB~

� Z[5:U=2<3 j DQ3>P=ZN^_9<h�94;=3&Z`CE^_@`U=h4Z[g:3�C=3�h4h³A�C|D�P=243�^_Z`h<Z`8:Cc8�Rµ@`Z`C=3�A�2�3Jä6U|A�9<Z`8:Cc943�^4;=C=ZNä:U=3�h�n:2<3>P=2<3�h43�CQ9<3�DGZ`C O ZNA�562eA�? � r !
A�h�?GZ[CVZ[?(ZÔê�A�94Z`86C#943�^4;=C=ZNä:U=3�hJn�A�CED/Z`C O ZNA�562_A�? � ��! A�h�Z`C�943�2<PV2<8=^_3�DQUV2eA�@�C=86C=?GZ`C=Z`?#Z�êJA�9<Z`8:C(9<3�^4;=C=ZNä:U=3�hJ~ O ZNA�562eA�?
� r ! Z`@`@`U=h<942eA�9<3�h&?GZ[CVZ[?(ZÔê�A�94Z`86C � hB@NA:^<È(8�RBheAxR 3�9XHQn6mQH(@`3�AJgQZ`C=5cA�243�A�h&UVC=h<;EA:DQ3�DGÂ&Z`9<;=Z`C#A�@[@|9<3>h<9t^�A�9<3�5:862<Z`3�hJ~³bMU=94h<ZNDQ3�8�R
9<;V3c^_Z`2e^_@`3�hJn|9<;=3�h4;EA6Dd3�D+A�243�A#Dd3�P=ZN^_9<h�94;=3�C=8:CQw�?G8=DQZÔÓµ^�A�94Z`86CQwX9<2_AJg63�24h<Z`C=5�943�h<94h�h43�@`3�^_943�D+mQHG9<;=3�943�^4;=C=ZNä:U=3�h�A�h4h<U=?�w
Z`C=5#94;EA�9�Â&;=3>CÝP=2<8=^_3�DdU=2<3�h(^_8:C�9_A�Z`CÙ?#8=DQZÔÓE3�D/^_8:C�942<8:@��E8�Â 94;=3�H+?(UVh<9th43�@`3�^_9cA�@`@�943�h<94hc94;=2<8:U=56;Ù9<;V3cP=248=^_3�DQU=243�h�~
O ZNA�562_A�? � ��! h4;=8�Â&ht94;=3�Z`CE^_@`U=h<Z`g:3�C=3�h4h�A�C|D#PV2<3�^_Z`h4Z[8:C+8�R�@`Z[CV3�A�2&3�ä:UEA�9<Z`86CG9<3�^4;=CVZ©ä:U=3>h�Â&;V3�C/9<;=3�H+DQ8(CV869tA�949<3�?GP=9
9<8(?GZ`C=Z`?(Z�ê�3&94;=3�h<3>9&8�R�943�h<94h�h<3�@`3�^_943�Ds~�WXC�94;=Z`ht^�A�h436n=94;=3�h4;EA6DQ3JD�^�Z[2_^_U=@NA�2tA�2<3�A�hth4Z[5:C=ZÔR H�9<;=3�943�^4;=C=ZNä:U=3�h � h<3>@[3J^_9<Z`86C
8�R�A�@`@&?#8=DQZÔÓµ^>A�9<Z`8:CQw�942eAJg:3�2<h4Z[CV5�943�h<94h�n&Â&;V3�2<3�A�h#94;=3/h<;EA:DQ3�D A�2<3�A�h(86U=94h<ZNDQ3/9<;=3+^_Z`2_^_@`3�h#h4Z[5:C=ZÔÓE3�h(94;=3/9<3�^4;=C=ZNä:U=3�h �
h<3>@[3J^_9<Z`86C,8�R�943�h<94ht94;EA�9tA�2<3�C=869&?G8=DQZÔÓµ^�A�94Z`86CQwX9<2_AJg63�24h<Z`C=5E~

��� 

�<	+ &
�� ~�l Z[CV3�A�2'3�ä:UEA�94Z`86C#943�^4;=C=ZNä:U=3�h�A�2<3�A�U=9<8:?�A�9_A�m=@`36~ � ;=3�CG9<;=3�943�^4;=C=ZNä:U=3�h&8:PE3�2_A�943cA�h'?#Z`C=Z`?#ZÔê�A�94Z`86C
9<3J^<;VC=ZNä6UV3�h�n:9<;=3>H�2<3�94U=2<C(h4?�A�@[@�943�h<9�h4U=Z`9<3�h³A�CED�94;�UVh�243�DQUE^�3&9<;=3'9<Z`?#3�2<3�ä:U=Z`2<3JD�948t2<UVCc94;=3³h43�@`3�^_943�D(943�h<94h�~�K&8�Â'3�g:3�2�n
� Z`he^4;=3�2Mh<9eA�9<3�hM9<;EA�9tDQU=3�948(9<;=3�^�A�@N^_U=@NA�9<Z`86C=h'2<3Jä6UVZ[243�D/948(h<86@`g:3�h4HQh<9<3>?#h&8�R�@`Z[CV3�A�2&3�ä:UEA�9<Z`86CVh&9<;=3�943�^4;=C=ZNä:U=3�hM?�AJH
m|3]D=A�9eAGA�CED+^�86?#PVU=9eA�9<Z`86CGZ[CQ943�C=h<Z`g:3c8:C+@NA�2<5:3�P=2486562_A�?Gh�Å 0 p Æ ~&WXC+RXA6^_9JnE94;=3�U=CEDQ3�24@`H�Z`C=5(PV2<86mV@[3>? Z[h q > w�;|A�2eD Å 0 o Æ n
A�C|D�A�@`@EÈQC=8�Â&C+pJw 0 Z[CQ943�563�2&PV2<865:2eA�?#?#Z`C=5�A�@[5:8624Z[94;=?#h�?/AJHc9_A�È63�3_Ç=P|86C=3>C�94ZNA�@B94Z`?#36~ O 3�h4P=Z`9<3�94;=Z`h&PE8:h<h4Z[mV@[3�Â'8624h<9Xw

0 y



(B)   non-minimization versions(A)   minimization versions

T - obsolete

M N

D

M N

D

T - obsolete

� Z`56U=243 j �BWXC|^_@`U=h<Z`g63>C=3�h<h�A�CED(P=243�^_Z`h<Z`8:C+8�R�@[Z`C=3JA�2'3�ä:UEA�94Z[8:C/mEA�h43�DG9<3�^4;=C=ZNä:U=3�hJ~

^�A�h<3+m|3�;EAJgQZ`862Jn³pJw 0 Z[CQ943�563�2(PV2<865:2eA�?#?#Z`C=5/A�@`568:2<Z`9<;V?#h�3_Ç=Z`h<9(94;EA�9#^>A�C�86m=9_A�Z`CÄh486@`U=94Z[8:C=h�n�Z`CÄP=2_A6^_94Z©^�36n&Z`CÄ94Z[?G3�h
9<;|A�9�?�AJH+m|3+A6^�^_3>P=9eA�m=@`36~ �V862�3_ÇEA�?#P=@`36n�S'2<8�ÂtDQ3>2�n�I:86;=CVh<86C n³A�C|D7>�A6DQm|3�245EÅ¬ç Æ 2<3�P|86249(3_Ç=PE3>2<Z`?#3�CQ9_A�@'2<3�h4U=@`9<h(Z`C
Â&;=ZN^4;Ý9<3�CØ@NA�2<5:3_wXhe^�A�@[3(PV2<86mV@[3>?#h�A�243(h<86@`g:3�Dsn�3�A:^<;ÝZ`CÝ@`3�h4hc94;EA�CÄA�CÝ;=86U=2J~�KMA�249<?�A�C=CÝA�CEDÝ7 86m=h486CÝ2<3>PE8:2<9�9<;EA�9
9<;V3�Z`2�Z`C�943�2<PV2<8=^_3�DQUV2eA�@s943�^4;=C=ZNä:U=36nQmQH�9<2<3JA�9<Z`C=5�R U=CE^_94Z`86C=h�2_A�94;=3�2'9<;EA�C(h<?�A�@`@[3>2�^_8=DQ3Mh<3�5:?#3�CQ9<h'A�h�94;=3&mEA�h4ZN^'3�CQ9<Z`9<Z`3�h
R 8:2c^_8�g63>2eA�5:36n�A6^4;=Z`3�g:3�h�PE3�2ÌR 8624?�A�CE^_3(5�A�Z`C=h�8�g63�2�Z`C�942eA�P=2<8=^_3�DdU=2eA�@³943�^4;=C=ZNä:U=3�h�~ q 3�g:3�2<94;=3�@`3�h4h�n'9<;=3G2<3_RY3�2<3�C|^_3�h#8:C
@`Z`C=3�A�2Ìw�3Jä6U|A�9<Z`8:CQw�m|A�h<3JD�9<3�h49&h<3�@`3�^_94Z`86C/9<3�^4;=CVZ©ä:U=3>htDQ8�C=8:9³P=248�gQZ©Dd3t3�?GP=Z`2<ZN^�A�@|D=A�9_A�h<U1��^�Z[3>C�9'9<8�@`3�9'U=h³3>g6A�@`UEA�943&9<;=3
^_8:h<9t8�R�94;=3�9<3�^4;=C=ZNä:U=3�h�Z`C#PV2eA6^�9<ZN^_36~
� 8:9<;ÙZ`C�942eA�P=2<8=^_3�DdU=2eA�@³A�CEDÞZ[CQ943�2<P=248=^_3�DQU=2_A�@'9<3�^4;=CVZ©ä:U=3>h�2<3�ä:U=Z`243]^_8:?#P=UV9eA�94Z`86C/8�RÃAG^_86242<3�h4PE8:CEDQ3�C|^_3/mE3�9XÂ'3�3�C

h<3>56?#3>C�94h�Z[C � 9<8/h<3>56?#3>C�94h�Z[C ��� nBA�CED,8�R³Â&;=ZN^4;+h43�56?G3�CQ9<h�;EAJg63�m|3�3�CÝ?#8=DQZÔÓE3JDsnEAxR 9<3�2�943�h<94Z[CV5+;EA�hM3�CQ9<3�243�DÝZ`94h
^_24Z[94ZN^�A�@sP=;|A�h<3:~ a ;=3t243_R 3�243�CE^_3�h�8:C#@`Z`C=3�A�2�3�ä:UEA�94Z[8:C#?G3�9<;=8=DQh'DQ8cCV869'h<P|3�^_ZÔR H�A�?#3�94;=8=D�m�H(Â&;VZ©^4;/^_86242<3�h4PE8:CEDQ3�CE^�3
A�C|D×^4;EA�C=563,Z[CdR 8624?�A�94Z`86CÙh<;=8:U=@NDÄm|3L^_8:?#P=UV9<3�Ds~ �Ý3�A�h<h<UV?#36n';=8�Â'3�g63>2�ntA�h#DQZ`he^_U=h4h<3�D Z`C \Q3�^_94Z[8:C�uEn'9<;EA�9(9<;=3
2<3Jä6UVZ[243�DØZ`CQR 8624?�A�9<Z`86CÝ^�A�C�m|3+^_86?GP=U=9<3JDÙR 8:2c94;=3/Z[CQ942eA�PV2<8=^_3�DQUV2eA�@M9<3�^4;=CVZ©ä:U=3>h(Z[CØ9<Z`?#3 � ��� ��� ��� ����� ! ~ �V862�9<;=3
Z`CQ9<3�24P=2<8=^_3�DdU=2eA�@�943�^4;=C=ZNä:U=36nV9<;=3�Z`CQRY862<?/A�94Z[8:C]^>A�C/mE3�^_8:?#P=UV9<3�DGZ`C#94Z[?G3�� � $ �
	 ��� ��� 8�� ��� � !�� ��� � � $ �
	 ��� ��� 8�� ���!� ! ! ~
a ;=3�9<3J^<;VC=ZNä6UV3�h�;EA�CEDd@[3M?(U=@`9<Z`P=@`3&?#8=DQZÔÓµ^>A�9<Z`8:C=h�Z`C�A�h4Z[CV56@`3�A�P=P=@`ZN^�A�94Z[8:C#8�R�9<;V3cA�@`568:2<Z`9<;V?L~

lsZ`C=3�A�2&3�ä:UEA�94Z`86C/9<3�^4;=CVZ©ä:U=3>ht2<3Jä6UVZ[243�9<2_A�C=h4Z`9<Z`g63�^_@`86h4U=2<3$86P|3�2eA�9<Z`86C=h&8:C/2<3�@NA�94Z`86C=h&8�RTh4Z`ê�3�� ��� ��� ! 9<8#DQ3�943�2<?GZ`C=3
h<9_A�94Z©^,2<3JA6^4;EA�mVZ[@`Z`9XH�mE3>9XÂ³3�3>Cªh<3�5:?#3�CQ9<h 6 h<UE^4;ª8:PE3�2_A�94Z[8:C=h#243�ä:U=Z`2<3ÝÂ'8624h<9Xw<^�A�h<3Ý9<Z`?G3 � ��� ��� 9 ! ~åK&8�Â'3�g:3�2�n�94;=3�h<3
86P|3�2_A�9<Z`8:C=ht^�A�C/m|3c^_8:?#P=@`3�943�D#DQUV2<Z`C=5(9<;V3�PV2<3�@`Z`?#Z`CEA�2<H�P=;EA�h43�8�R�2<3�5:2<3�h4h<Z`86C,9<3�h49<Z`C=5E~

� 	+ �	)��5 '<��� � ~=rM@`9<;=8:U=56;(P=243�h<3>C�943�D(8:C=@`H�RY862 �=8:2<942eA�C#A�CED�S�n6@`Z`C=3�A�2�3Jä6U|A�9<Z`8:C(9<3�^4;=C=ZNä:U=3�h&^�A�C(mE3&Z`?#PV@[3>?#3�CQ9<3JD
R 8:2TA�CQH�P=2<8=^_3JDQU=2eA�@s@NA�C=5:UEA�5:36~ � 869<;(Z`CQ9<2_A�P=248=^_3�DQU=2_A�@sA�CED$Z`CQ9<3�24P=2<8=^_3�DdU=2eA�@sg63�24h<Z`86C=h�8�Rs9<;=3&943�^4;=C=ZNä:U=3tA�243tDQ3_ÓEC=3JDs~
a ;=3�Z`CQ9<2_A�P=248=^_3�DQU=2_A�@�943�^4;=C=ZNä:U=3�Z[htDd3_ÓEC=3�D,86CV@[HGR 8:2&?#8=DQZÔÓµ^�A�9<Z`86CVh³94;EA�9�AJÖs3�^_9 �E8�Âª8�R³^_8:CQ9<2<8:@X~ a ;=3�Z[CQ943�2<P=248=^_3_w
DQU=2_A�@�9<3J^<;VC=ZNä6UV3c;EA�CEDQ@`3�h�A�@`@B9XHQP|3�h�8�R³P=24865:2eA�? ?#8=DQZÔÓµ^>A�9<Z`8:C=h�~ a ;V3�9<3�^4;=CVZ©ä:U=3>hcA�243�Z`CEDQ3�P|3�CEDQ3>C�9$8�R�U=CEDQ3>2<@`HQZ[CV5

0 ç



^_8�g:3�2eA�563c^_24Z`9<3�24Z©A�m=U=9�A�2<3�A�Z`?#3�D n6Z`C/563�CV3�2eA�@�nVR 8:2&U=h<3�Â&Z`9<;+^_8:C�942<8:@ �E8�Â 862�D=A�9_A �E8�Â 9<3�h49<Z`C=5/^_2<Z`9<3>2<ZNA=~ a ;=3�943�^4;Qw
C=ZNä:U=3�h&243�ä:U=Z`2<3�948�8:@`h'R 862'h<8:@[gQZ`C=5(pJw 0 Z`C�943�563>2&P=2<8:562eA�?#?GZ[CV5tP=2486m=@`3�?Gh�n=A�C|D(RY862&^_86@`@`3�^_94Z[CV5(9<3�h49t9<2_A6^_3$Z[CdR 8624?�A�94Z`86C
A�9&3>Z[94;=3�2&94;=3�R U=C|^_9<Z`86C/@`3�g:3�@XnQ862'h<86?G3tZ`CQ9<2_A�P=248d^�3�DQU=2_A�@�h<3�5:?#3�CQ9'@`3�g63�@X~

����� � 	�� � ,���� � ����
�)�����
�� %2�	� � ����

	����������

� A�UÞA�CED��MZ[h4;=Z`?#8:9<8EÅ u k4Æ P=243�h<3>C�9�A�h43�@`3�^_9<Z`g:3�2<3�943�h<9�943�^4;=C=ZNä:U=3�9<;|A�9tUVh<3�hMZ[CVP=U=9&PEA�2<9<Z`94Z[8:C=htA�C|D�DVA�9eAxwÌDd2<Z`g63�C/h4H�?�w
m|86@`ZN^�3_Ç=3�^_U=94Z`86C(9<8�h43�@`3�^_9³A�CED�3�Çd3J^_U=9<3M2<3�5:2<3�h4h<Z`86C(943�h<94h�~�WXC=Z`94Z©A�@`@[HQn�94;=3'9<3�^4;=C=ZNä:U=3tA�CEA�@`HQê�3�h�^_8=DQ3tA�CED�h4PE3J^_ZÔÓµ^�A�94Z`86C=h
9<8�DQ3�2<Z`g:3t9<;V3tZ`C=P=U=9'PEA�2<9<Z`94Z[8:C�RY862³A$?#8=DQZÔÓE3�D$P=2486562_A�?Ù~ q 3_Ç=9JnQ9<;=3M9<3�^4;=C=ZNä:U=3M3�@`Z[?GZ`CEA�943�h�86m=h486@`3�9<3M9<3�h49<hJnEA�C|D�563�CQw
3�2_A�9<3>h&C=3�Â 943�h<94h³948c3�CVh<U=243�94;EA�9�3�A6^4;#Z`C=PVU=9�PEA�2<9<Z`94Z[8:C#^_@NA�h4h³Z`h�3_Ç=3�2_^_Z`h<3�DGmQH(A�9�@`3�A�h<9'86C=3M9<3�h49�~�1�Z`g63>C(Z[CdR 8624?�A�94Z`86C
86CGÂ&;=3�243�^�8dDd3�;|A�h'mE3�3>C+?#8=DQZÔÓE3�D n�9<;=3�943�^4;=C=ZNä:U=3�DQ3�9<3>2<?#Z`C=3>h³3�Dd563�h&Z`C#94;=3�^_86CQ942<86@ �E8�Â 5:2eA�P=;(R 8:2³94;=3�C=3�Â PV2<8�w
562_A�?ÕRY2<86? Â&;=ZN^4;/?#8=DQZÔÓE3�D(^_8=DQ3$Z[h&243�A6^4;EA�m=@`36~ a ;=3�9<3�^4;=CVZ©ä:U=3$9<;=3�C,PE3�2ÌR 8624?#htD=A�9eAxwÌDQ24Z`g63�CGh<HQ?(mE8:@`Z©^ 3_Ç=3�^_U=94Z`86CBn
U=h4Z[CV5�9<;=3Mh<HQ?(m|86@`ZN^�3_Ç=3�^_U=94Z`86C#942<3�3�948�h<HQ?(m|86@`ZN^�A�@`@`Ht3_Ç=3�^�U=9<3cA�@`@=9<3�h49<hJ~ � ;=3>C(9<3�h49<htA�243tDQZ`he^_8�g:3�2<3JD#948�2<3JA6^4;#3�Dd563�h
R 2486?ªÂ&;=ZN^4;cCV8�?G8=DQZÔÓµ^�A�94Z`86C=hBA�2<3&2<3JA6^4;EA�mV@[3:n�9<;=3>HcC=3>3�D�C=869�m|3³3�Çd3J^_U=9<3JD�R U=249<;=3>2�~ a 3�h<94h�9<;|A�9�2<3�A:^4;(?#8=DQZÔÓµ^�A�9<Z`86C=h
A�243ch4HQ?(mE8:@[ZN^�A�@`@[H�3_Ç=3�^_UV9<3�DÙ948#9<3>2<?#Z`CEA�9<Z`86C ~ a ;V3c943�^4;=C=ZNä:U=3ch43�@`3�^_94hcA�@`@B943�h<94h�9<;|A�9t243�A6^4;ÙC=3�Â 862t?G8=DQZÔÓE3�D/^_8=DQ36~
K&8�Â'3�g:3�2�n|9<;V3c943�^4;=C=ZNä:U=3]A�@`h<8#h4HQ?(mE8:@[ZN^�A�@`@[H�3_Ç=3�^_UV9<3�h�94;=3�h43ch43�@`3�^_9<3JDÙ9<3�h49<h�n 86mQgQZNA�94Z[CV5c94;=3cCV3�3�DÞR 862M9<;=3�Z`2 R U=2<94;=3�2
3_Ç=3�^_UV9<Z`86CB~

.� &
�'��&������	+ �	���� ~ a ;=3�h<HQ?(m|86@`ZN^'3_Ç=3�^_U=94Z[8:C+9<3J^<;VC=ZNä6UV3�h43�@`3�^_94h�A�@`@E943�h<94h�94;EA�9&3�Çd3J^_U=9<3$C=3�Âª862'?#8=DQZÔÓE3JD#^_8=DQ3�Z`C
9<;V3c?G8dDdZ�Ó|3�DGP=2<8:562eA�?L~ a ;=3�943�^4;=C=ZNä:U=3#A�@`h<8Gh<3�@`3�^�9<h�943�h<94h�9<;EA�9�2<3�A:^<;Ùm=@`8=^4È�hMZ`C+9<;=3�8624Z`56Z`CEA�@ P=2<8:562_A�? Z`C+Â&;=ZN^4;
h<9_A�943�?#3�CQ94hcA�243]DQ3>@[3>9<3�Ds~/K&8�Â'3�g:3�2�nsZÔR&3�CQ9<Z`2<3(mV@[8=^4ÈQh�8�Rt^_8=DQ3#A�243#DQ3�@`3�9<3JDÙm�H,2<3�?G8�g�Z`C=5/^_86CQ942<86@�h<9eA�9<3�?G3�CQ9<hJns9<;=3
h<HQ?(m|86@`ZN^�3_Ç=3�^_UV9<Z`86CÝ943�^4;=C=ZNä:U=3#DQ8Q3�h�C=869�DQ3�943�^_9�9<3�h49<h(AJÖs3�^_943�DÝmQH+h4UE^4;ÄDQ3�@`3�9<Z`8:C=h�m|3�^�A�UVh<3#Z`9�h43�@`3�^_94hc8:C=@`H+9<3�h49<h
9<;|A�9(2<3JA6^4; ?#8=DQZÔÓE3JDÙ862(C=3�Â�^�8dDd3LA6^_94UEA�@`@`HÝP=243�h<3�CQ9GZ[C�94;=3+?#8=DQZÔÓE3JDÙP=2<8:562eA�?L~ � 3J^�A�U=h43Lh4UE^4; 9<3>h<9<hG?�AJHÙmE3
?#8=DQZÔÓµ^>A�9<Z`8:CQw�243�g63JA�@`Z`C=5En�94;=3�h<HQ?(m|86@`ZN^'3_Ç=3�^_U=94Z[8:C+9<3J^<;VC=ZNä6UV3�Z`h³C=8:9&heAxR 36~

����	�
��E�����( ~ a ;=3/h<HQ?(m|86@`ZN^�3�Çd3J^_U=9<Z`8:CÄ9<3J^<;VC=ZNä6UV3�h43�@`3�^_94h(86C=@`HÝ9<3>h<9<h(94;EA�9�2<3JA6^4;ÄC=3>Â 8:2c^4;EA�C=5:3�DØm=@`8=^<ÈQh�8�R
^_8=DQ36~ WXC+?#8:h<9&^�A�h43�h�ns94;=Z`htA�P=PV2<8�A:^4;+86?GZ[94h³CV86CQwX?#8=DQZÔÓµ^�A�9<Z`86Cdw�942eAJg63>2<h<Z`C=5$9<3�h49<h 6 ;=8�Â³3>g63�2JnE94;=3�P=243�h<3>CE^_3(8�R³A�C=3�Â
m=@`8=^4È#8�R³^_8=DQ3�DQ8Q3�htC=8:9tC=3J^_3�h<h_A�24Z[@`H/2<3>CEDQ3�2�9<3>h<9<h�94;=2<8:U=56;/9<;|A�9tmV@[8=^4È#?G8=DQZÔÓµ^�A�94Z`86CQwX9<2_AJg63�24h<Z`C=5E~ �V862&3�ÇVA�?#P=@`36n:Z`C
9<;V3&P=2<8:562eA�?#h�h<;V8�Â&C(Z[C � Z`56U=243&uEn�943�h<94h³94;EA�9�9_A�È:3&9<;=3'R�A�@`h<3&m=2_A�CE^4;�R 2486? � i Z`C �������
	���	
���������³3>C�943�2&AtCV3�Â�m=@`8d^4È
8�R&^_8=DQ3(Â&;=3�CÙ9<;=3>H+9eA�È63�9<;EA�9�mV2eA�C|^<;ÙZ`C ��������	���	
��������� � 6 ;V8�Â³3�g:3�2�n 9<;=3�h43#943�h<94h�3_Ç=3�^_U=943(ZNDQ3�CQ9<ZN^�A�@�h43�ä:U=3�CE^�3�h(8�R
h<9_A�943�?#3�CQ94h&Z[C/94;=3�9XÂ³8(P=24865:2eA�? g63�24h<Z`86C=hJnEA�CED#A�2<3�94;�UVh&C=86CQwX?#8=DQZÔÓµ^>A�9<Z`8:CQw�942eAJg:3�2<h4Z[CV5E~

� Z[5:U=2<3 0 p(DQ3�PVZ©^�9<h�9<;=3$Z[C|^_@`U=h<Z`g63>C=3�h<h�A�CEDGP=2<3�^�Z[h4Z`86C+8�RT94;=3�h<HQ?(mE8:@`Z©^ 3_Ç=3�^_U=94Z`86C+943�^4;=C=ZNä:U=36~ a ;=3$h<;EA:DQ3�DÙA�2<3JA
Z`CEDQZN^�A�9<3�h�9<;V3(9<3�^4;=C=ZNä:U=3 � h�h43�@`3�^_94Z[8:CL8�R A�@`@B9<3>h<9<h�9<;|A�9�3_Ç=3�^_U=943#?G8dDdZ�Ó|3�DG862�C=3�ÂÕ^_8=DQ36~ a ;=3#A�243�A/^_86242<3�h4PE8:CEDQZ`C=5
9<8/943�h<94hc94;EA�9�3_Ç=3�^_UV9<3#8:C=@`H+DQ3�@`3�9<3JDÝh<9_A�943�?#3�CQ94h�Z`h�PEA�2<9<ZNA�@[@`H/U=C=h4;EA6Dd3�Dsn Z[C|DQZN^�A�94Z[CV5#9<;V3c943�^4;=C=ZNä:U=3 � h�86?GZ`h<h<Z`8:C+8�R
h<8:?#3�h<U|^<;Ý943�h<94h�~ � 3�^�A�U=h<3(94;=3c943�^4;=C=ZNä:U=3#A6Dd?#Z`9<h'h<8:?#3�C=8:CQwX?#8=DQZÔÓµ^�A�9<Z`86CQwX9<2_AJg63�24h<Z`C=5�9<3�h49<hJnsh<8:?#3cA�2<3�A�h�8:U=9<h4ZNDQ3
9<;V3�^�Z[2_^_@`3�h�A�2<3�h4;EA6Dd3�Ds~

��� 

�<	+ &
�� ~ � A�U#A�CED	�MZ`h<;VZ[?G86948th<9_A�943�94;EA�9�9<;=3�Z`2'h<HQ?(m|86@`ZN^�3_Ç=3�^�U=9<Z`86C/943�^4;=C=ZNä:U=3tZ`h³^_8:?#P=UV9eA�94Z`86CEA�@[@`H�3_Ç=P|3�CQw
h<Z`g:3ÃA�CED�?/AJHtP=248=DQUE^_3&U=CV?�A�C|A�563JA�m=@`Ht@NA�2<563'A�?#8:U=CQ9<h 8�RµD=A�9eAV~ a ;=3&h4HQ?(mE8:@[ZN^ 3_Ç=P=243�h<h4Z[8:C=h�m=UVZ[@`9�DQU=24Z`C=5t3_Ç=3�^�U=9<Z`86C
^�A�CLm|3c?G86243�^�86?#PV@[3�ÇÞ94;EA�C,9<;=3�P=2<8:562_A�? R 2486? Â&;=ZN^4;+9<;V3�HLA�243]Dd3�2<Z`g63JDs~�WXC/RXA6^_9Jns9<;=3�h<HQ?(m|86@`ZN^&3_Ç=3�^�U=9<Z`86CÝ942<3�3
m=U=Z`@`9�mQH+9<;=3(943�^4;=C=ZNä:U=3#^�A�CÝ;EAJg63(AGh<Z`ê�3 � A�CEDÙ2<3Jä6UVZ[243#AG9<Z`?#3�948+m=U=Z`@ND ! 9<;EA�9�Z`h�3�ÇdP|86CV3�CQ9<ZNA�@�Z`CÙ9<;=3(h4Z`ê�3#8�R³9<;=3
?#8=DQZÔÓE3JD#PV2<865:2eA�? 6 94;=Z`ht?/AJH#2<3>h<U=@`9�Z`C+h<HQ?(m|86@`ZN^&3_Ç=P=243�h<h4Z[8:C=h�94;EA�9�A�243c3�ÇdP|86CV3�CQ9<ZNA�@�Z`C+9<;V3�h<Z`ê�3(8�RT94;=3�?#8=DQZÔÓE3�D

0 j



T - obsolete

M N

D

� Z`56U=243 0 p ��WXC|^_@`U=h<Z`g63>C=3�h<h�A�CEDGP=243�^_Z`h<Z`8:C�8�R�94;=3�h<HQ?(m|86@`ZN^'3_Ç=3�^_U=94Z`86C/9<3�^4;=CVZ©ä:U=3:~

P=2486562_A�?Ù~�� Z`CEA�@[@`HQn|Z[9$Z[h�P|86h4h<Z`m=@`3(9<;EA�9�R 8:2c^_3�249eA�Z`CÝ?G8dDdZ�Ós^�A�94Z[8:C=ht94;=3�A�@`568624Z`9<;=? Â&Z`@`@�C=869�943�2<?GZ`CEA�9436~ a ;=Z`hc^�A�C
8=^�^_U=2Jn R 862�3_ÇEA�?#P=@`36nsZÔRÃAÞ@[8Q8:P+P=2<3JDQZN^�A�943#Z`h�?#8=DQZÔÓE3�D,h<UE^4;Ý94;EA�9�94;=3(?#8=DQZÔÓµ^>A�9<Z`8:CÞ^>A�U=h43�hc94;=3(P=2486562_A�? 9<8+@`8Q86P
R 8:2<3�g:3�2&86C/86CV3�8�R�Z`9<h&943�h<9MZ`C=P=U=94h�~

a ;=3(h<HQ?(m|86@`ZN^M3_Ç=3�^_U=94Z[8:CL943�^4;=C=ZNä:U=3(2<3Jä6UVZ[243�h�P=24Z`862�^�A�@N^_UV@©A�9<Z`86C,8�R³94;=3(@`8d^>A�9<Z`8:C+8�R³CV3�Â 8:2�?G8=DQZÔÓE3�D+^_8=DQ3�Z`C
9<;V3�?#8=DQZÔÓE3�DGP=24865:2eA�? 6 A�htDQZ`h_^_U=h<h43�DÙZ`C+\Q3�^_94Z[8:C+u(9<;VZ[h�^�A�C,2<3�ä:U=Z`2<3$9<Z`?#3�� ��� ��� ��� ��� � ! ~ a ;=3�943�^4;=C=ZNä:U=3�;EA�CEDd@[3>h
?(U=@`9<Z`P=@`3&?G8dDdZ�Ós^�A�94Z[8:C=h�Z`C�A�h4Z`C=56@`3�A�P=P=@`ZN^�A�94Z`86C#8�R�94;=3�A�@`568:2<Z`9<;=?Ù~

� 	+ �	)��5 '<��� � ~ a ;=3�h<HQ?(mE8:@`Z©^ 3_Ç=3�^_U=94Z`86C+943�^4;=C=ZNä:U=3c;|A�CEDQ@`3�h&?G8=DQZÔÓµ^�A�94Z`86C=h'9<;EA�9tAJÖs3�^_9�^_8:C�942<8:@ �E8�Â�nVm=U=9tDQ8Q3�h
C=8:9&;EA�CEDd@[3�^_8=DQ3cDQ3>@[3>9<Z`86C=hJ~ a ;=3�9<3�^4;=CVZ©ä:U=3�A�P=P=@`Z`3�h&948cm|8694;�?G8=DQZÔÓE3�D(PV2<8=^_3�DQUV2<3�h�A�C|D(P=2486562_A�?Gh�~ rt@`9<;=8:U=56;G9<;=3
9<3J^<;VC=ZNä6UV3³Z`hsP=243�h<3�CQ943�D(A�h PEA�249s8�RµA'943�h<94Z[CV5�A�PVP=2<8QA6^4;�9<;|A�9s?�A�È63�hsUVh<3�8�RdZ`C=PVU=9BPEA�2<94Z[94Z`86C�9<3�h49<Z`C=5|n�94;=3'9<3�h49Bh<3>@[3J^_9<Z`86C
A�@`5:862<Z`94;=?"Z[94h<3�@ÔRcDQ8Q3�hGC=869(DQ3�P|3�CED 86CØ9<;=3+UVh<3/8�RcA�CQHÝh4PE3�^�Z�Ós^+943�h<94Z[CV5Ä^_2<Z`9<3>2<ZNA=~ q 3�g63�249<;=3>@[3>h<h�n�94;=3/9<3�^4;=CVZ©ä:U=3
;EA�h�@`Z`?#Z`943�D(5:3�C=3�2_A�@`Z`9XH�m|3�^�A�U=h<3(8�R³Z`9<h�^_86h49��M9<;=3(A�U=94;=8624h�^_86CE^�@[U|DQ3c94;EA�9JnsDQU=3�9<8#94;=3(^_86?GP=U=9eA�9<Z`86C|A�@s3_Ç=P|3�C=h<3G8�R
h<HQ?(m|86@`ZN^ 3_Ç=3�^_U=94Z[8:CBn�94;=3�Z`2�9<3�^4;=C=ZNä:U=3'Z`hBRY3�A�h4Z[mV@[3�86C=@`HMR 862 CQU=?#3�24ZN^�A�@:P=2<8:562eA�?#hs94;EA�9�A�243³CV869BZ`C=8:2eDQZ`CEA�9<3�@`H�^_8:?#P=@`3_ÇB~
a ;=3�9<3J^<;VC=ZNä6UV3cDQ8Q3�htCV869&2<3Jä6UVZ[243�9<3�h49t9<2_A6^_3>h�~

���(' � 	�� ��# % 	 � � #>� ,�����������
 	���� �����

� 3�C=3�DQUVh<ZXntS'Z`?#Z`9<Z`@Ô36n�A�CED O 3+S&A�24@`Z[CVZ�Å i�Æ P=2<3>h<3�CQ9�A,h<3>@[3J^_9<Z`g63,2<3�943�h<9G9<3�^4;=C=ZNä:U=3+m|A�h<3JDÄ8:CÄPEA�9<; A�C|A�@`HQh<Z`h�~ a ;V3�Z`2
9<3J^<;VC=ZNä6UV3³9_A�È63>hTA�h�Z[CVP=U=9B94;=3&h<3>9�8�REP=2486562_A�?ªPEA�9<;=h�Z`C ��� 3_Ç=P=2<3>h<h<3JD#A�h�A�CcA�@`563>m=2eA�Z©^T3_Ç=P=2<3�h4h<Z`86C n�A�CED�?/A�C=Z`P=UV@©A�9<3�h
9<;|A�9�3_Ç=P=2<3>h<h<Z`8:CL948�8:m=9eA�Z`CÞAGh43�9�8�RÃ^_H=^_@`3_wYR 243�3LÊ �6Ê
� ,|Ü[Û�É ,=ÛJÑYá6Í ��A:^_H=^_@`ZN^�PEA�94;=hMR 2<8:? P=2<8:562_A�? 3�CQ9<24H+9<8/P=24865:2eA�?
3_Ç=Z`9�~ a ;=3�9<3J^<;VC=ZNä6UV3c94;=3�CL^_8:?#PEA�2<3�h&3�Çd3>?#P=@NA�2'PEA�9<;=h R 2<8:? � 9<8(3_Ç=3�?GP=@NA�2&PEA�9<;=h'R 2486? ��� n|A�CED/^_@NA�h<h<ZÔÓE3>h�P|A�9<;Vh
A�hMC=3�Â�nV?#8=DQZÔÓE3�Dsn=^>A�CE^_3>@[3JDsns862&UVC=?#8=DQZÔÓE3�D ~ q 3�Çd9Jn|9<;=3�943�^4;=C=ZNä:U=3(A�CEA�@[HQê�3>h&9<3�h49<h�9<8Gh<3�3�Â&;=ZN^4;�3�Çd3>?#P=@NA�2&P|A�9<;Vh
9<;V3�H#942eAJg63>2<h<3�Z`C � ~ a ;=3�943�^4;=C=ZNä:U=3�h<3�@`3�^�9<h�A�@`@s9<3>h<9<hM9<;EA�9&9<2_AJg63�24h<3�?G8dDdZ�Ó|3�D(3_Ç=3�?GP=@NA�2�P|A�9<;Vh�~

o6p



T - obsolete

M N

D

� Z`56U=243 0:0 ��WXCE^�@[UVh<Z`g63�CV3�h<h�A�CEDGP=243�^_Z`h<Z`86C/8�RT94;=3�PEA�94;+A�CEA�@[HQh4Z[h'9<3J^<;VC=ZNä6UV36~

.� &
�'��&������	+ �	���� ~ a ;=3(PEA�94;ÀA�CEA�@`HQh<Z`h�9<3J^<;VC=ZNä6UV3(86?#Z`94ht9<3>h<9<h�9<;|A�9�9<2_AJg63�24h<3�^>A�CE^_3>@[3JDÝPEA�9<;=hJn�A�CED+8:?#Z`9<hM9<3�h49<h
9<;|A�9t942eAJg:3�2<h43(C=3�Â P|A�9<;Vh � P|A�9<;Vh�94;EA�9�^_86CQ9_A�Z`C+C=3�Â m=@`8=^<ÈQhM8�RÃ^_8=DQ3 ! ~�WXC+3�Z`94;=3�2�^�A�h436n 9<;=3�8:?#Z`9<943�DG9<3�h49<h�?/AJH(mE3
?#8=DQZÔÓµ^>A�9<Z`8:CQw�243�g63JA�@`Z`C=5E~ �V862�3_ÇEA�?#P=@`36n:9<;=3M9<3�^4;=CVZ©ä:U=3�8:?#Z`9<h�A�943�h<9&8�R�������������������	�����9<;EA�9³U=h43�h&Z`C=P=U=9 � #to 
|~ � 3_w
^�A�U=h<3&h4UE^4;]A 9<3�h49�Z`h�?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5�RY862 ������������������	����&A�CED ������������������	���� � nJ9<;=3&P|A�9<;�A�CEA�@[HQh4Z[h 9<3�^4;=CVZ©ä:U=3
Z`h&C=869&h_AJR 3:~

����	�
��E�����( ~ a ;=3�PEA�94;ÀA�CEA�@`HQh<Z`hM9<3�^4;=C=ZNä:U=3(h43�@`3�^_9<h�86CV@[H/943�h<94h�9<;EA�9�3_Ç=3�^_U=943#?#8=DQZÔÓE3JD#3�Çd3>?#P=@NA�2MPEA�94;=h 6 h<U|^<;
9<3>h<9<h(A�243(C=3�^_3>h<heA�2<Z`@`HÝ?#8=DQZÔÓµ^�A�9<Z`86Cdw�942eAJg63>2<h<Z`C=5|~ a ;�UVh�n 9<;=3G9<3�^4;=C=ZNä:U=3(8:?#Z`9<h�C=8:CQw�?G8=DQZÔÓµ^�A�94Z`86CQwX9<2_AJg63�24h<Z`C=5(9<3>h<9<hJ~
K&8�Â'3�g:3�2�nV9<;=3�943�^4;=C=ZNä:U=3cDQ8Q3�hMC=869M86?GZ[9'A�CQH#C=8:CQwX?#8=DQZÔÓµ^�A�9<Z`86CQwX2<3>g63�A�@[Z`C=5�943�h<94h�94;EA�9&3�Çd3J^_U=9<3�?#8=DQZÔÓE3JD(3_Ç=3�?GP=@NA�2
PEA�9<;=hJ~

� Z[5:U=2<3 060 Dd3�P=ZN^_9<h�94;=3cZ`CE^�@[UVh<Z`g63�CV3�h<h�A�C|D/P=2<3J^_Z`h<Z`86C+8�R³9<;V3�PEA�94;ÀA�CEA�@`HQh<Z`h&943�^4;=C=ZNä:U=36~ a ;=3ch4;EA6Dd3�DLA�2<3�A�Z`CEDQZÔw
^�A�9<3�h�9<;=3G9<3�^4;=CVZ©ä:U=3 � h�h<3>@[3J^_9<Z`86CÝ8�R�A�@`@�9<3�h49<h(94;EA�9�942eAJg:3�2<h43#PEA�9<;=h�9<;EA�9c^_8:C�9_A�Z`CÙ86C=@`H+?G8dDdZ�Ós^�A�94Z[8:C=h�~ a ;=3#A�243�A�h
^_8:2<2<3>h<P|86CEDQZ`C=5G9<8(8:9<;=3�2&943�h<94h�A�2<3�U=CVh<;EA:DQ3�DsnVZ[C|DQZN^�A�94Z[CV5c94;=3�9<3�^4;=C=ZNä:U=3 � hM86?#Z`h4h<Z`86C(8�R�h<U|^<;,9<3�h49<h�~

��� 

�<	+ &
�� ~ a ;=3tP|A�9<;#A�CEA�@`HQh<Z`h�9<3J^<;VC=ZNä6UV3�DQ8Q3�h'C=869�C=3�3�D�9<8c^_8:?#P=UV9<3tA�^_8:2<243�h<P|86CEDd3�CE^_3�m|3�9XÂ'3�3�C+A�P=24865:2eA�?
A�C|D�Z`9<hB?G8=DQZÔÓE3�DMg63�24h<Z`86C ��A�9 @`3�A�h49�n�C=8:9BZ`C�9<;=3'heA�?#3�h<3>C=h<3&Z`C�Â&;=ZN^4;�8:9<;=3�2�943�^4;=C=ZNä:U=3�h�^_86?GP=U=943³A&^_86242<3�h4PE8:CEDQ3�C|^_36~
WXC=h49<3�A:Dsnt94;=3Ù9<3�^4;=C=ZNä:U=3Ý^_86?GPEA�243�h#3�Çd3>?#P=@NA�2(P|A�9<;Vh#9<8Ø@`8d^>A�9<3,?#8=DQZÔÓµ^�A�9<Z`86C=hJ~ � = a ;=3+943�^4;=C=ZNä:U=3ÝA�@`h<8Ø;EA�CEDd@[3>h
?(U=@`9<Z`P=@`3�?#8=DQZÔÓµ^�A�9<Z`86CVh�Z`C×AÙh<Z`C=5:@`3�A�PVP=@`Z©^>A�9<Z`8:CÝ8�R�94;=3+A�@`568:2<Z`9<;V?L~ÝK&8�Â'3�g63>2�n'9<;=3/PEA�9<; A�C|A�@`HQh<Z`hc943�^4;=C=ZNä:U=3/Z`h
^_8:?#P=U=9_A�94Z[8:CEA�@`@`H�3_Ç=P|3�C=h4Z[g:36~ a ;=3�943�^4;=C=ZNä:U=3c^�A�@©^�U=@NA�9<3>h�A�C|D#h49<8:2<3�h�3_Ç=3�?GP=@NA�2'PEA�94;=h'R 862 � n ��� n|A�CEDG3�A:^<;,9<3�h49tZ`C
é�~ a ;=3�CQU=?(m|3�2&8�R�3_Ç=3�?GP=@NA�2&PEA�9<;=hMZ`C � A�CED ��� n=86C,Â&;=ZN^<;/m|8694;L^_86?GP=U=9_A�9<Z`8:C�A�C|D+D=A�9_A�U=heA�563cDd3�PE3>CEDQh�n ?�AJH
m|3�3_Ç=PE8:C=3�CQ9<ZNA�@sZ[C � ��� 862 � � � � ~

� 	+ �	)��5 '<��� � ~ a ;=3tP|A�9<;/A�CEA�@`H�h4Z`h³943�^4;=C=ZNä:U=3�A�h<h4U=?#3>h³94;=3�U=h<3�8�R�A�PV2<865:2eA�?#?#ZÔC=5t3>C�gQZ`2<8:C=?#3>C�9�Z[CGÂ&;=ZN^4;#@`8�Â'w
ë�G ì|í6ú �4ñ �&õ�ù6öYô�öNî�ñ�þ³ô_þ6û'�<ñ��&õ6ô_ò î�ïYñ_þ&ñ_ÿ=ú/2Jú(�&õ�÷�ô_òVõ6ô�öNí6ï��_í6ñ_ðEú�+�úXò �$�<ô�þtü�ú�öÒí6ñ_ù6ý_í�ö=ñ_ÿ=ô�ï ô �4ñ �&õ�ù6ö ô>öNî�ñ_þ'ñ_ÿ=ô'�<ñ_òYò�ú4ïNõQñ_þ6ûJúXþ	�Xú$,

o 0



@`3�g63>@EP=24865:2eA�?ÕDQ3�h4Z[5:C=h&A�2<3�DQ3�P=ZN^_943�D(mQH�@NA�C=5:UEA�5:3_w�Z`CEDd3�PE3>CEDQ3�CQ9³A�@[5:3�m=2_A�ZN^'2<3�PV2<3�h43�CQ9eA�94Z`86C=hJ~³\QUE^4;/A�C(3�CQgQZ`2<86CV?#3�CQ9
R�A:^_Z`@[Z`9_A�9<3>h�^_8:C=h<942<UE^_94Z`86CÙ8�RÃA�@[5:3�m=2_A�ZN^M3_Ç=P=2<3�h4h<Z`86CVh�9<;EA�9�?�AJH(m|3c?/A�C=Z`P=U=@NA�9<3�D�9<8#HQZ`3�@ND+A�h<3�9�8�R'3_Ç=3�?#P=@NA�2&PEA�94;=h�~
a ;=3G9<3�^4;=C=ZNä:U=3+DQ8Q3�h(C=8:9c;|A�CEDQ@`3G9<3�h49(h<3�@`3�^_94Z`86CØR 862(A6DVDQZ`9<Z`86C=h$862(DQ3�@`3�9<Z`8:C=hc8�R�^_8=DQ3:~ a ;=3#943�^4;=C=ZNä:U=3+DQ8Q3�h(C=8:9
h<UVP=PE8:2<9�Z`CQ9<3>2<P=248d^�3�DQU=2_A�@&2<3>562<3>h<h<Z`8:CÄ9<3>h<9<Z`C=5,mE3�H:86CEDÙ94;=3#A�PVP=2<8QA6^4;Ý8�RtA�CEA�@`H�ê>Z[CV5�A�@`@�PV2<8=^_3�DQUV2<3�h(Z`CÝA#PV2<865:2eA�?L~
a ;=3�943�^4;=C=ZNä:U=3cDQ8Q3�hMC=869&243�ä:U=Z`2<3�94;=3�U=h<3$8�R³A�CQH#P|A�2<94ZN^_U=@NA�2&^_8�g63>2eA�5:3c^_24Z[943�2<ZNA�8:2t9<3>h<9t5:3�C=3�2_A�94Z[8:C/9<3�^4;=C=ZNä:U=36n|m=UV9
DQ8Q3�hM2<3�ä:U=Z`2<3�A�948�8:@|R 862t^�86@`@`3�^_9<Z`C=5�9<2_A6^_3>h�A�9&94;=3�h49eA�943�?#3>C�9'@`3�g63>@�~

��� � � # %$# � ��� �8��

	������������

\Q3�g:3�2eA�@th43�@`3�^_9<Z`g:3L243�9<3�h49/9<3�^4;=C=ZNä:U=3�h/A�243+mEA�h43�DØ86C D=A�9eA �|8�Â A�CEA�@`HQh<Z`h(A�CEDØ9<3>h<9<Z`C=5Ø9<3�^4;=CVZ©ä:U=3>h�~ O A�9eA �E8�Âå943�h<9
h<3>@[3J^_9<Z`86CÝ943�^4;=C=ZNä:U=3�h�ZNDQ3>C�94ZÔR H+DQ3_ÓEC=Z`94Z[8:CQwXU=h<3�PEA�Z`24h�94;EA�9�A�243(C=3�Â Z`CBn|8:2�?G8=DQZÔÓE3�D�R 862Jn ��� nBA�CEDÞh<3�@`3�^_9�9<3>h<9<h$9<;EA�9
3_Ç=3�2_^_Z`h<3#94;=3�h43#PEA�Z[24h�~(\Q8:?#3�943�^4;=C=ZNä:U=3�h(A�@`h<8GZ©Dd3�CQ9<ZÔR HLA�CED+h43�@`3�^_9�9<3�h49<h�RY862�DQ3_ÓECVZ[94Z`86CQwXU=h<3(P|A�Z`2<h�9<;|A�9�;EAJg:3cm|3�3�C
DQ3�@`3�943�D R 2<8:? � ~ a Â³8Ý8�g:3�2eA�@`@�A�PVP=2<8QA6^4;=3�hG;EAJg63/m|3�3�C h<U=5:563�h49<3�Ds~ WXCE^_243�?#3>C�9_A�@M9<3�^4;=C=ZNä:U=3�h/P=248=^_3�h<h+AÙh4Z[CV56@`3
^4;EA�CV5636n|h<3>@[3J^_9�9<3�h49<hMR 862&94;EA�9�^4;EA�C=5:36n=Z`CE^�2<3�?G3�CQ9eA�@`@`H#UVPµD=A�9<3cDVA�9eA �E8�Â Z[CdR 8624?�A�94Z`86C#A�C|D#943�h<9�942eA6^�3�Z`CQR 8624?�A�9<Z`86CBn
A�C|DÙ9<;=3�CØ2<3�P|3�A�9(9<;=3GP=2<8=^_3�h4h�R 862�9<;V3#C=3_Ç=9(^4;EA�C=5:36~ q 86C=Z`CE^�2<3�?G3�CQ9eA�@�9<3�^4;=C=ZNä:U=3�h(PV2<8=^_3�h4h#A+?(U=@`94Z[PV@[H:w<^4;EA�C=5�3JD
P=2486562_A�? ^_86CVh<ZNDQ3�24Z[CV5#A�@`@s?#8=DQZÔÓµ^�A�9<Z`86CVh³h4Z[?(UV@[9_A�C=3>86U=h4@[HQ~ a ;=3cD=A�9eA �|8�Â 2<3�5:2<3�h4h<Z`86CÙ9<3>h<9<Z`C=5G9<3�^4;=CVZ©ä:U=3>h�DQ3�h_^_2<Z`m|3�D
mQHL1�U=PV9eA=nsKMA�2<2486@NDsnBA�CEDÙ\Q8�ÖBA=Å 0 i>Æ nBKMA�242<86@ND+A�CEDÙ\Q8�ÖBA=Å 0 k n 0 � n 0 y Æ n a A�;EA=n a ;=3>mEA�U=9�A�CEDLl Z`UBÅ i6j>Æ nsA�CEDÙbMh<9<2_A�CED
A�C|D �Ý3>H�UVÈ63�2JÅ i 0 Æ n=A�2<3�h4U1��^_Z`3�CQ9<@`H�A�@`Z[È:3t948 �_UVh<9<ZÔR HG9<243�A�94Z[CV5(9<;=3�? 9<8:563�94;=3�2J~

.� &
�'��&������	+ �	���� ~ O A�9eA �|8�Â 9<3J^<;VC=ZNä6UV3�h]^�86C=h4Z©Dd3�2c943�h<94hc8:C=@`H+Z`CÄA�h4h<8=^_ZNA�94Z[8:CLÂ&Z`94;ÄDQ3_ÓEC=Z`94Z[8:CQwXU=h<3(PEA�Z`2<h�~Grth�A
2<3>h<U=@`9�n 9<;=3�HÙ^�A�CÙ86?GZ[9&?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5�943�h<94h�Z`C+h<3>g63�2_A�@�Â&AJHQh�~��V862t3�ÇVA�?#P=@`36ndR 862�^_8=DQ3#DQ3�@`3�94Z`86C=h�@`Z`È63�9<;=3
86CV3�DQ3�PVZ©^�9<3�DG86CG9<;=3�@`3_R 9'Z`C � Z[5:U=2<3 i n=D=A�9eA �E8�Â�9<3�^4;=C=ZNä:U=3�htDd8cC=8:9³h43�@`3�^_9tA�C�H(943�h<94h�~'\QZ`?#Z`@NA�2<@`H6nJZÔR�A$9<3�h49&3_Ç=3�^_U=943�h
A�C=3>Â×8:2�?#8=DQZÔÓE3JD�8:U=9<P=UV9�h<9_A�9<3>?#3�CQ9�94;EA�9&^_86CQ9_A�Z`C=h�C=8�g6A�2<ZNA�m=@`3'U=h<3>h�nEDVA�9eA �E8�ÂÄ943�^4;=C=ZNä:U=3�h'?#Z`56;Q9 C=869�h43�@`3�^_9&94;=Z`h
9<3>h<9t3>g63�C/9<;V86U=5:;�94;=3�h<9_A�9<3>?#3�CQ9&?�AJH�m|3�?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5MR 8:2&9<;=3�86@NDGA�CEDGC=3�Â g63>2<h<Z`8:C=h&8�R�9<;V3�PV2<865:2eA�?L~
� 869<;ÙZ`CE^_243�?#3�CQ9_A�@�A�CED,C=8:C=Z`CE^_2<3>?#3�CQ9eA�@�9<3�^4;=C=ZNä:U=3�h�^�A�CÙ86?GZ[9&943�h<94hcZ`C+94;=3�h43(ÂÃAJHQh�~ a ;QU=h�nBDVA�9eA �E8�Â 943�^4;=C=ZNä:U=3�h
A�243�C=869&h_AJR 36~

����	�
��E�����( ~ � H h<3>@[3J^_9<Z`C=5�86CV@[H�943�h<94h�94;EA�9/94;EA�9G3_Ç=3�^_U=943ÄC=3�Â�nM?#8=DQZÔÓE3JDÄ8:2�DQ3>@[3>9<3�DªDQ3�ÓEC=Z`9<Z`86Cdw�U=h43+PEA�Z[24h�n
D=A�9eA �|8�Âª9<3�^4;=C=ZNä:U=3�h�9XHQP=ZN^�A�@[@`HG86?#Z`9'C=86Cdw�?G8dDdZ�Ós^�A�94Z[8:CQwX9<2eAJg:3�2<h4Z`C=5c943�h<94h�~�K&8�Â'3�g63�2Jn|9<;=3�P=2<3>h<3�CE^�3#8�R³AGDQ3_ÓEC=Z`94Z[8:C
862MU=h<3$Z[C+A�C=3�Âªm=@`8=^4È#8�R³^_8=DQ3(DQ8Q3�hMC=869�A�@`ÂÃAJHQh'2<3�C|DQ3�2�9<3�h49<h�9<;V2<86UV56;+94;EA�9Mm=@`8d^4ÈG?#8=DQZÔÓµ^�A�9<Z`86CQwX9<2_AJg63�24h<Z`C=5|~ �=8:2
3_ÇEA�?GP=@`36n>R 862�94;=3&P=2<8:562_A�?ª8�R � Z`56U=243³u|n6DQ3_ÓECVZ[94Z`86CQwXU=h<3'PEA�Z[2 � � 0 � � !sn � �-� � ! ! Z`h�C=3�Â�n:m=U=9�9<3�h49<h'9<;EA�9�3_Ç=3�2e^_Z`h43t9<;VZ[h�PEA�Z`2
A�243cCV86CQwX?#8=DQZÔÓµ^�A�9<Z`86Cdw�942eAJg63>2<h<Z`C=5|~ O A�9_A �E8�Â 9<3J^<;VC=ZNä6UV3�h�9<;EA�9�A�949<3�?GP=9t948#ZNDQ3�CQ94Z�RYH#9<3>h<9<h�94;=2<8:U=56;Ùh<UE^4;+P|A�Z`2<h�A�243
Z`?#P=243�^_Z`h<3MR 8:2t^�A�h43�h�h<UE^4;LA�ht94;=Z`h�~³bMC+94;=3�8:9<;=3�2M;EA�C|Dsn=mQH#243�ä:U=Z`2<Z`C=5(h43�@`3�^_9<3JDÙ9<3�h49<h�9<8(3_Ç=3�2_^_Z`h<3�C=3�Âª8:2&?#8=DQZÔÓE3�D
DQ3_Ó|C=Z`9<Z`86CQwXU=h43�P|A�Z`2<hJnED=A�9eA �|8�Â 9<3�^4;=CVZ©ä:U=3>h�8:?#Z`9�943�h<94h�n|h<UE^4;+A�hM9<3�h49<hM9<;EA�9&2<3�A:^<;ÙA�?#8=DQZÔÓE3�D(DQ3�ÓEC=Z`9<Z`86C/m=UV9&2<3�A:^<;
C=8(U=h43�8�R�9<;=3�DQ3�ÓEC=3�D/g6A�2<ZNA�mV@[3:n694;EA�9tA�2<3�?G8dDdZ�Ós^�A�94Z[8:CQwX9<2eAJg:3�2<h4Z`C=5�m=U=9&C=8:CQw�?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5|~

� Z[5:U=2<3 0 o�Z[@`@`U=h49<2eA�9<3�h 9<;=3�Z[C|^_@`U=h<Z`g63>C=3�h<h�A�CEDMP=243�^_Z`h<Z`8:C�8�RED=A�9eA �|8�Â+9<3�^4;=CVZ©ä:U=3>h�~ � 3�^�A�UVh<3'9<;=3�943�^4;=C=ZNä:U=3�h�A6^4;=Z`3�g:3
A�C�Z`CE^_243�A�h43³Z`C�P=243�^_Z`h<Z`86C$m�HMh<3�@`3�^�9<Z`C=5t8:C=@`Ht943�h<94hB9<;|A�9B3�Çd3>2e^_Z`h<3&DQ3_Ó|C=Z`9<Z`86CQwXU=h43�PEA�Z`24h�nJPEA�249s8�R=9<;V3³A�243�A'8�R=9<;V3³DQZNA�5:2eA�?
9<;|A�9&^_86242<3�h4PE8:CEDQht948c?G8=DQZÔÓµ^�A�94Z`86CQwX9<2_AJg63�24h<Z`C=5t943�h<94ht94;EA�9&A�243tC=8:CQw�?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5MZ[h�U=C=h<;|A6DQ3�D ~³K&8�Â'3�g:3�2�n
m|3�^�A�UVh<3(9<;V3c943�^4;=C=ZNä:U=3�h�?#Z`h<h&h486?G3�?G8=DQZÔÓµ^�A�94Z`86CQwX2<3�g:3�A�@`Z`C=5�943�h<94h�n�A�243�A�hMÂ&Z[94;=Z`C+9<;V3c?G8dDdZ�Ós^�A�94Z[8:CQwX2<3�g:3�A�@`Z`C=5�943�h<9
A�243�A(A�243�A�@`h<8�U=C=h4;EA6DQ3JDsnEA�CEDGmE3�^>A�U=h43�9<;=3�943�^4;=C=ZNä:U=3�h�^>A�C/h<3�@`3�^�9th<8:?#3MC=86CQwX?#8=DQZÔÓµ^>A�9<Z`8:CQw�942eAJg:3�2<h4Z[CV5�943�h<94h�n|h<8:?#3
8�R�9<;=3�A�2<3JA�86U=94h<ZNDQ3�9<;=3�^_Z`2e^_@`3�h&Z`h&h<;|A6DQ3�D ~

o6o



T - obsolete

M N

D

� Z`56UV2<3 0 o �BWXCE^�@[UVh<Z`g63�CV3�h<h�A�C|D(P=243�^_Z`h<Z`86C,8�RTDVA�9eA �E8�Â 943�^4;=C=ZNä:U=3�h�~

��� 

�<	+ &
�� ~ O A�9_A �E8�Â 9<3�^4;=C=ZNä:U=3�hG2<3�ä:U=Z`243+Z`C=Z`9<ZNA�@&^�A�@N^_UV@©A�9<Z`86C�A�CEDØh49<862_A�5:3+8�R�D=A�9_A �E8�Â Z`CQR 8624?�A�9<Z`86CB~ÙWXCQw
^_243�?#3�CQ9_A�@tD=A�9eA �|8�Âå9<3�h49(h<3�@`3�^�9<Z`86C�9<3J^<;VC=ZNä6UV3�h#?(U=h49�P|3�2XR 8:2<? Z`CE^�2<3�?G3�CQ9eA�@tDVA�9eA �E8�Â A�CEA�@`HQh<Z`hcA�CEDÝU=PsD=A�9<3/9<;=3
D=A�9eA �|8�ÂªZ[CdR 8624?�A�94Z`86CB~ a ;=3�Â³8:2<h49Xw<^�A�h43#^_86h49�8�R³9<3>h<9�h43�@`3�^_9<Z`8:C+R 8:2th4UE^4;Ý9<3�^4;=C=ZNä:U=3�h$PE3�2�?G8dDdZ�Ós^�A�94Z[8:C#Z`h�� ��� é � �
� ��� � æ ! Å i6j>Æ ~ a ;V3�Â'8624h<9ÌwÌ^�A�h<3L^�86h<9�RY862(C=8:C=Z`CE^_2<3>?#3�CQ9eA�@³943�^4;=C=ZNä:U=3�hGZ[h(h4@`Z[5:;Q9<@`HL@NA�2<563>2(9<;EA�C×94;=Z`h�~ �=8:2(C=86CVZ[C|^_2<3_w
?#3>C�9_A�@�9<3J^<;VC=ZNä6UV3�h�n�243�A�CEA�@`H�h4Z`h�8�R ��� 243�ä:U=Z`2<3�h � ��� ���!� æ ! 9<Z`?#3:nµA�CEDÝ^_8:?#P=U=9_A�94Z[8:C/8�RtA�^�862<243�h<P|86C|DQ3�CE^_3,mE3�9XÂ'3�3�C
9<;V3+g63�24h<Z`86CVh#^�A�C m|3+^_86?GP=U=943�DØZ[C�94Z[?G3�� ��� ��� ��� ����� ! ~ K&8�Â'3�g63>2�n&^_86?GPEA�24Z`h<86CØ8�RcDQ3_Ó|C=Z`9<Z`86CQwXU=h43ÞA�h<h48d^�Z©A�9<Z`86CVh
^�A�CL243�ä:U=Z`2<3�� �:� $ �
	 ��� ��� 8�� � � � ! ! æ � �
� � � $ � 	 ��� ��� 8�� � � � !:! æ ! 94Z`?#36nVmE3�^>A�U=h43#9<;V3(C�UV?(mE3�2M8�RtDQ3_ÓECVZ[94Z`86CQwXU=h<3(A�h4h<8=^_ZNAJw
9<Z`8:C=h�Z`CÀAGP=24865:2eA�? � ?�AJHGmE3/ä6U|A6DQ2_A�9<ZN^$Z`C � ��� ~ a ;QU=h�94;=3(Â'862<h49Xw<^�A�h43�^_8:h<9�8�RÃCV86C=Z`CE^_243�?#3>C�9_A�@�943�^4;=C=ZNä:U=3�h�Z`h
� � é � � $ �
	 ��� ��� 8�� ���
� ! ! æ � �
� � � $ �
	 ��� ��� 8�� ���
� ! ! æ ! ~

� 	+ �	)��5 '<��� � ~ O A�9eA �E8�ÂÄ943�^4;=C=ZNä:U=3�h&243�ä:U=Z`2<3�86C=@`H(^_86CQ942<86@ �|8�Â×5:2eA�P=;=h&A�CED�9<3�h49³3_Ç=3�^�U=9<Z`86C/;=Z`h49<8624Z`3�h�n=A�CED(94;�UVh
^�A�Ccm|3ÃA�P=P=@`Z`3�D�948�PV2<8=^_3�DQUV2eA�@VP=2<8:562eA�?#h 563�C=3>2eA�@`@`HQ~ a ;=3'9<3�^4;=C=ZNä:U=3�hTR U=CE^_94Z`86C�R 8:2�A�@`@6g6A�2<Z`3�9<Z`3�h�8�REP=2<8:562_A�? ^4;EA�CV563�h
3_ÇE^_3�PV9&9<;=8:h<3�9<;EA�9ÃDd8�C=869&A�@`943�2ÃDd3_ÓEC=Z`9<Z`8:CQw�UVh<3�A�h<h48d^�Z©A�9<Z`86CVh�~ a A�;EAVn a ;=3�m|A�U=9Jn=A�CEDGlsZ`U � h�9<3J^<;VC=ZNä6UV36n=A�CEDGbMh<9<2_A�CED
A�C|D �Ý3�HQU=È63>2 � h�9<3�^4;=C=ZNä:U=36n A�P=P=@`H/9<8/Z`CQ9<2_A�P=248d^�3�DQU=2_A�@�243�56243�h<h4Z[8:CÝ9<3�h49�h<3�@`3�^_94Z`86C 6 KtA�2<2<8:@ND+A�CEDÙ\Q8�Ö A � hM9<3�^4;=CVZ©ä:U=3
A�PVP=@`Z[3>h�9<8ÙZ`C�943�2<PV2<8=^_3�DQUV2eA�@&943�h<9(h43�@`3�^_94Z[8:CB~ a ;=3#943�^4;=C=ZNä:U=3�h#A�h<h<UV?#3(9<;V3#Z`C=Z`9<ZNA�@�U=h43/8�R�D=A�9eA �|8�Â 943�h<9�h<3>@[3J^_9<Z`86C
^_24Z[943�2<ZNAVnµA�CED/243�ä:U=Z`2<3�948�8:@`h&R 8:2&h<9eA�9<ZN^�D=A�9eA �E8�Â A�CEA�@`H�h4Z`htA�CED�R 8:2�^_8:@[@`3�^�9<Z`C=5(9<3>h<9�9<2_A6^_3�h�A�9t9<;V3�mEA�h4ZN^�m=@`8=^<È/@`3�g:3�@X~
a ;=3�Z`CE^_243�?#3�CQ9_A�@BA�PVP=2<8QA6^4;+A�@`h<8�2<3�ä:U=Z`243�h�Z[C|^_2<3�?G3�CQ9eA�@µD=A�9eA �E8�Â A�CEA�@`HQh<Z`h'9<8Q86@`hJ~

����� ��� � � �$# � � ���7��� ������
�� " �$#���	 ����

	������������

� A�9<3>hÞA�CED K 862<Â&Z`94ê6Å¬o Æ PV2<3�h43�CQ9�943�h<9/h43�@`3�^_9<Z`8:C 943�^4;=C=ZNä:U=3�h/mEA�h43�D 86C 94;=3+P=2486562_A�? DQ3>PE3�C|DQ3�CE^_3Ý5:2eA�P=; � > O 1 !
^_24Z[943�2<ZNA �#A�@`@Ôw�> O 1�w�C=8=DQ3>hcA�CEDÝA�@`@�w�> O 1Mw �E8�Â'wX3�DQ563>h�~ > O 1 9<3J^<;VC=ZNä6UV3�h(U=h<3/h4@[ZN^_Z`C=5,9<8Ù562<8:U=P7> O 1 ^_8:?#P|86C=3�CQ94h
� CV8dDd3�h�862 �E8�Â 3�DQ563>h ! Z`C � A�C|D � � Z`C�948LÊ �6Ê_à�ã:ÑXÎ Ï�ÐÄà>Ü[ÛxÍ_Í>Ê�Í�n|h<UE^4;Ù9<;EA�9�A�9<3�h49�9<;EA�9t3_Ç=3�^_UV9<3�h(A�CQH+^_86?GPE8:C=3�CQ9&Z`C

o i



Test Cases

test # input

P=0,Q=1
P=1,Q=1

execution history

t1S2’.  x := 3
t2

S1,S2,S3,S4
S1,S3,S4

Fragment F4 Fragment F4’

S1. if P = 1 

S2.   x := 2

S3. if Q = 1

S4.   y := x

S1. if P = 1

S3. if Q = 1

S4.   y := x
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Procedure avg

S1. count = 0

S4.   if (n<0)
S3. while (not EOF) do

S2. fread(fileptr,n)

S5.     return(error)

S6.     numarray[count] = n
      else

S7.     count++
      endif t3

S8.   fread(fileptr,n)
    endwhile

S9. avg = calcavg(numarray,count)
S10.return(avg)
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empty file
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(B)   dynamic slice technique(A)   execution slice technique

(D)   approximate relevant slice technique(C)   relevant slice technique
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(worst case)

(A) SelectTests and SelectInterTests

(in practice)

(C)  SelectTestsMorePrecisely and
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