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"�#%$'&)(+*-,+./*1032/*%4�(65879(:,+.6; <=2+>?,A@!@!0B7�(:,+./; <
C ; .D2E>F; GH<I.6J/2/*-2D$I.�$'&?.LKNM�OFPDQSRT(+*U<VG+7NWF(�;
J?*-(�W?2+WFXY;�X $�X .Z<[R
*-(:7\$�&?.^]_M�O+`ba?c�W/2d<I.D,8(�>N$'&d(F<e.
J?*-(�W?2+WFXY;�X $�X .Z<Dfhg�i C &87�(:,+./; <j&/2D5d.N<I._5?.6*-2+;
2?,65/2+>Z$e2?k+._<Dl

mon (:,:XY>dk C 2+>8WF.p>?.d2/*q; G)(�JD$�XY7j2+;sr%.Dkst�id<'XY>?k
2/*qX $'&+79._$�X C3C (:,uXY>?kEv_f

mHw $Zx�<=.D2?<yGN$I(L$�*zG)(�iD${5/2/*TX (�iD<j7�(:,+.6; XY>?k|X ,F.d2d<Df

m)} (�i C 2+>)k+._$15?.6*zG)k+(:(:, C (�7NJ/*~.Z<I<'X (�>ut�X R!GZ(�i
id<e.)2Hk+(:(:,A79(:,+.6;�f

�j&?.LWFX k8,uX <�2?,65/2+>Z$e2?k+.+l

m �3&d. C (:,uXY>?k�2+>?,8,+. C (:,:XY>?k|XY>D5?(�; 5?.Z<
(�JF.6*-2D$�X (�>D<[Rq(+*!._5?.6*zGH<yG+7HWF(:;:2+>d,8._5?.6*zG8WFX $Zt
J+;bid<jJF(F<I<'XYWF; Gp._�FJF.6>d<'X 5d.L7�(:,F.6;si+JF,+2D$I.Z<Dt
� &FX C &8;�Xb7NX $V<�&d( � R%2d<y${$�&?.Z<e.L79._$'&d(:,F< C 2+>^WF.+f
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n (�7HJ?*-._<I<'X (�>8iD<'XY>?k�2?,E2+JD$�X 5?.N,:X C $�X (�>?2/*TX .Z<j7�2'G
WF.L; .Z<I<=./; .DkE2+>D$_t�W+iZ$�&/2d<�X $Zx <�( � >p2?,65/2+>D$I2?k+.Z<Dl

m|� X C $�X (�>/2?*�G87�.'$'&?(:,6< C 2+>8WF.N��iFX $V.jRq2d<V$
r�.Z<'JF. C X 2+;b; G)2D$�,F. C (:,:XY>dkEv_tS<�XY> C . � &d(�; .
<e.D��id.6> C .Z<{(6R�<VG+7HWF(:; <[2?*-.9<'JF. C X ��.D,p2D$1(:> C .+f

m �3&d.LX ,+.D2N$'&/2D$1$'&d.N,E2D$I2 C (�>Z$e2FXY>87j2+>ZG
*-.6JF.D2D$I.D,L<V$'*TXY>?k6<[�:$V<j7j2+>DGN<I(�i+* C .Z<=��iFX $V.
� .6;b;6� .Zkst���>dk�;�X <_&N$V._�D$Zt�7j2 C &6XY>?.'#e; 2+>?k�i?2?k+.
J/*~(+k�*-2+79<Dt���; ._<�(/R{>?2+7�.Z<�2+>d,�2?,+,�*~.Z<I<e._<Df

�j&?.L7j2FXY>H,uX <�2?,65/2+>Z$e2?k+.)X <[$'&/2D$ C (�7NJ/*~.Z<I<�X (�>
7j2�Gp>?(/$�W6.j2d<{k+(:(:,^2d<[2p7�(:,F.6;:W?2d<e.D,�7�._$�&?(:,sl

m|� X C $�X (�>/2?*qX ._<92?*-.)XY>/2+J+J?*-(:J/*TX 2D$I.jRT(+*U<e(�79.
<e(�i+* C .Z<1� .Dkst�>?(:X <yG8Xb7j2?k+.Z<Zf

m �S5?.6> � &d.6>),:X C $�X (�>/2?*qX ._< � (E*q4 � .6;b;�tS2)k+(:(:,
7�(:,+.6; #eW/2d<I.D,�79._$'&?(:,|7j2'GH,F(�WF._$y$V.6*��
2E>d, C 2+>ux $�,F( � (+*~<e.Ft�X R�X $�iD<e.Z<�$�&?.j<�2+7�.
7�(:,+.6;�Xb>?k|X ,+.d2d<=2d<[$'&?.3,:X C $�X (�>/2/*zG87�.'$'&?(:,�f
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�j&FX <{< C &d.67�. � 2d<[,+._5FX <I.D,|W�G)�UX 5H2+>?,|�:./7HJF.6;uXY>
 d¡6¢+¢sfh�j&?.6*~.H2/*~.L7j2+>ZGN5/2/*TX 2+>D$y<Dt�Xb> C ;bi?,uXY>?k^$�&?.
7�.'$'&?(:,|id<e.D,�W�G)£_¤?¥y¦Ef

�j&?.pX ,+.D2)(6R[�:��¢+¢�X <{$I(�id<I.3$�&?.LJ/2d<V$1$I._�D$[2?<
$'&d.N,:X C $�X (�>/2/*zGj� 2D5?(uX ,:XY>?kL$�&?.L>?.Z.D,L$I(
$'*-2+>d<'7NX $�2),uX C $�X (:>/2/*zGH<e./J/2/*-2D$I.6; G_f�§¨.L>?.D.D,�2
W+iZ©�.6*U(6R�<�X ªZ.)«¬$�&/2D$ C (�>D$I2FXY>d<[$�&?.LJ/*~._56X (�id<�­
C &/2?*®2 C $I.6*�<9JF;bid<1$'&?.9RT(�;�; ( � Xb>?k8«°¯)­ C &?2/*-2 C $I.6*�<Df

§¨.N./> C (:,+.Li+JN$I(�«±¯^­ C &/2/*-2 C $I.6*�<=2D$�(�> C .LW'G
<e.6>d,:XY>?kL$'&?.jRT(�;�; ( � Xb>?ksl

mL² JF(:Xb>D$I.6*�$I(�28J?2d<V$ C &/2?*®2 C $V.6*�XY>N$�&?.LW+iD©�.6*
r
2+>^XY>D$I.Zk+.6*�R
*-(:7± j$V(o­svZf

m �3&d.^>+iF7HWF.6*U(/R C &/2/*-2 C $V.6*�<{$I(L$e2+4�.�R
*-(:7
$'&?.LW+iZ©�.6*³r
2+>^XY>Z$I.Dk+./*�Ry*~(�7µ´p$I(�«¶¯1­!¯= +t
(E*³7j2'GFWF.p7�(E*~.dv_f

m �3&d.N<'XY>dk�; . C &/2?*®2 C $V.6*�$�&/2D$1RT(�;b; ( � <�$�&?.
<V$'*TXY>?kL$e2+4�.6>3R
*~(�7·$'&?.LWFiD©�./*
f
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g�i+J+JF(6<e. � .L; (:(�4N2D$1$'&?.pJ/2d<V$3 DÀ C &/2/*-2 C $I./*~<Zt
2+>?,�; (:(:4H2+&?.D2?,�2D$1$'&?.L>?.'�D$�Á C &/2/*-2 C $I.6*�<Df

² R-$I./*!./> C (:,:XY>dk^$�&?.j��*~<y$3 dÀ C &/2/*-2 C $V.6*�<�(6R�$�&?.
RT(�;b; ( � XY>dk8<V$�*qXY>dkst � . � (�i+; ,�J/*~( C .D.Z,o2d<{RT(�;b; ( � <Dl

W a y _ o v e r _ t h e r e _ i s _ w h e r e _ i t _ i s

W a y _ o v e r _ t h e r e _ i s _ w h e r e _ i t _ i s
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Transmit (-,0,s)

Match with 9 back with here_i

Match 3 back with _

No match with string in window.

Transmit (3,1,w)

Transmit (9,6,t)
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w R � .p; (:(�4pW/2 C 4N­ C &/2/*-2 C $I.6*�<Dt � . C 2+>H.6> C (u,+.H2
JF(:XY>Z$I.6*hW/2 C 4)XY>��-; (+k��+r�­Sv��NW6X $V<Df

w R � .p; (:(�4�RT(E* � 2?*-,�«±¯^­ C &/2?*®2 C $I.6*�<Dt � . C 2+>
.6> C (:,+.j$'&?.L; ./>?k6$�&)(6R�$�&?.L7�2D$ C &LXY>
�-; (+k � r�«±¯^­Sv��NWFX $y<Df

�j&?. C &?2/*-2 C $I.6*�2DR-$V.6*�$'&d.)7j2D$ C & C 2+>LWF.�.6> C (:,+.Z,
XY>��-; (+k��Fr��_v��NWFX $y<Dt�X R � .L&/2D5?.	�9<VG+7NWF(�; <Df

w R!$'&d.Z<e.L; .6>?k6$�&d<92?*-.p7Hi+; $�XYJ+; .Z<�(/RhÁst � . C 2+>
��i6X C 4/; G)(:iD$'JFiD$[$�&?.Z<e. C (:,+._<92d<=(:>?.N(E*h7�(E*~.
W�GD$I.Z<Zf

² >p2+; $I./*%>?2D$�X 5?.+l�
�<I.
��iD©!7j2+>H(+*�2?*qX $�&+7�.'$�X C
C (:,:Xb>?ksfh�j&FX < � Xb;b;uk:X 5d.^WF.'$y$I./* C (�7HJ?*-._<I<'X (:>ut�W+iD$
� (�>ux $�WF.H2d<[Rq2d<V$_f

���8����¹=�����! ����S¿����� º���:���U ����S¿ �³¼h���: 

�S5?./>pX R � *TX $�XY>?k)$�&?. C (:,F.Z<1RT(E*�$�&?.)7j2D$ C &)X <1Rq2d<V$_t
� a+OF`ba?co$'&d.L; (�>dk+.Z<V$�7j2D$ C &^7�2'G8WF.j<_; ( � f

��. C &+>FX ��id.Z<�<_i C &L2d<j&/2d<_&FXb>?k C 2+>H<_JF.D.Z,^$�&FX <ji+JEt
&?( � .'5?.6*�fh�j&?.j£_¤?¥y¦^J/*~(+k�*-2+7°W+iFXY; ,6<928&/2d<_&
$e2+WF; .jRT(+*�2+;b;E<V$'*TXY>?k6<=(6R{; ./>?k6$�&N$'&+*~.D.+t�$�&?.6>
<e.d2?* C &?.Z< � X $�&FXY>3$'&?.L&/2d<'&8W+i C 4�.'${RT(E*�$�&?.L>?._�Z$
$'&F*-.Z. C &/2?*®2 C $V.6*�<[$V(L��>?,L$'&?.L; (:>?k+.Z<y$�7j2D$ C &uf

� . C (:,:XY>dk C 2+>8WF.j5?.6*zGNRq2d<V$Zf���.d2?,uXY>?kL$'&d. C (:,+.Z<
X <[5?.6*zGH��iFX C 4)X R!$'&?.'Gp2/*~.j$e2+4�.pi+JN�:�?.D,|>+i+7NWF.6*~<
(6R1W'GZ$I.Z<Df[�S5?.6>^X R � .Lid<e.
��iZ©�7j2+> C (:,+.Z<Dt�$I2EWF; .
; (:(�4pi+J)(�>N$'&?.p>?._�Z${RT. � W6X $V<3r�2d<�XY>N£_¤/¥
¦/v C 2+>
WF.LJ/*~._$
$%G3Rq2d<V$Zf��p> C . � .L&?2D5?.j$�&?. C (:,+.Z<Zt � .
� id<V$ C (�J'GN$V._�D$1R
*-(:7·$'&?.LW+iZ©�.6*�f
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�UX 5p2+>?,A�u.67HJF.6;�XY>Z$'*~(:,�i C .Z,�2E>d(6$'&d.6*U< C &?.67�.)Xb>
 d¡6¢+Ást�XY> � &FX C &N$�&?.N,:X C $�X (�>/2?*�GLX <j4�.6JD$�.'�+J+;�X C X $'; GZt
2+>?, C (�>Z$e2FXY>d<�J+&+*-2d<e._<1R
*~(�7 $�&?.�.6>D$�XY*~.HJ/2d<V$³$I.'�D$Zf

w >N$�&?.^����§ 5/2?*qX 2+>Z$Zts,:i?.3$V(L§¨.6; C &Et � .3<V$I2/*�$
� X $�&p2),:X C $�X (�>?2/*�G C (�>Z$e2FXY>FXY>dk � iD<V${$'&d.H2+;bJ+&/2+WF._$_f
§¨.j$�&?.6>8J?*-( C .Z.D,�2d<[RT(�;b; ( � <Dl

m�� XY>?,L$'&?.p; (�>?kF.Z<V$�7j2D$ C &H(6R�RT(:;b; ( � XY>?k
C &/2/*-2 C $I./*~< � X $�&p2),:X C $�X (�>/2?*�GLX $I.67)f

m ��*®2+>D<_7NX $1$�&?.pXb>?,+._�H(6R!$'&/2D$[,:X C $�X (�>/2?*�GLX $I.67)f

mL² ,+,^$�&?.L7j2D$ C &?.D,|J+&F*®2d<I.LJ+;biD<�$'&d.
C &/2/*-2 C $I./*�Rq(:;b; ( � XY>?k�X ${$V(L$'&?.3,:X C $�X (�>/2/*zGZf

mon (�>Z$�XY>+id. C (:,:Xb>?k � X $�&H$�&?. C &/2/*-2 C $V.6*
Rq(:;b; ( � XY>?k^$�&?.L7j2D$ C &?.D,|JF&+*-2d<e.+f

n (:,+.Z<[RT(E*!,:X C $�X (�>?2/*zG^XY>?,F._�?.Z< � XY;b;s&/2D5?.j$V(8k+._$
; (�>dk+.6*�2d< � .Nk+(st�W+iZ$�2D$�2NRq2FXY*%; GH<_; ( � *®2D$V.+f


