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• No se podrá utilizar ningún tipo de material (apuntes, libro, calculadora, etc). 
• Sólo se contestarán preguntas sobre interpretación de la letra hasta 30 minutos antes de la finalización del mismo. 
• Escriba las hojas de un sólo lado 
• Las partes no legibles del examen se considerarán no escritas 
• En la primer hoja a entregar ponga con letra clara, en el ángulo superior derecho, salón en el cual desarrolló la prueba, su nombre, 

número de cédula de identidad y cantidad de hojas -en ese orden-; las demás hojas es suficiente con nombre, número de cédula y 
número de página. 

• Al entregar su prueba recuerde firmar la planilla correspondiente 
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B3CED1C A C/FEG�H =1I C/HJC/K ? F6L M1K$FEN1F/LOG�F/K ? CED$C I6P M1C6Q @ERTS*UWV:X1Y[ZEY/\�]^V�_J`
a F/D1F�M1K1F = F I F/b$LOFdcJM1K1F:HJF ? LOG�e:D1C�f/F/LOF/f ? C6LOC AEg�I F A^@1= F�hOi�D1C/b1C/KjC/K1f @ K ? L*F/L A C ?�@ D1F AEI F AE@ f/M1LOLOC/K$f/G�F A
D1CkC A F = F I F/b1L*FkC/K I FkHlF ? LOG�e6i I C6cmC/K1D @ C/KnD1GoLOC/f6f/G�p$Knq @ LOG�e @ K ? F I irN1C/L ? G�f/F I iEcsF/HJb1F A D1G�F6Q @ K1F I C A iEc
f @ K A G�D1C/LOF/K1D @ F/HJb @1AtA C/K ? G�D @1Atg q1F/f/G�FuF/LOLOG�b1Fvc�q1F6f/G�FuF/b1F Pw@1x D1CuF/b1F Pw@ F I FuG�e6yzM1G�C/LOD1Fuq1F/f/G�FuF6LOLOG�b1FuF I F
D1C/LOC/f/q$Fvc{N1G�f/C/N$C/L A F x C ? f�|"h C/K ?�@ D @1ATI�@1A f/F A^@1A |
RTY}UW~�X1YE�

a) � 5��32�46584/�3�O4E2�71�T�*�3�3�/��.1��4/���
�  function v  = obtenerVectorArriba ( M, i, j ) �  function v  = obtenerVectorIzquierda ( M, i, j ) �  function v  = obtenerVectorAbajoALaDerecha ( M, i, j ) �  function v  = obtenerVectorArribaALaDerecha ( M, i, j ) 

y1M1CkD1F/D1F A�I FkHJF ? LOG�e�D1C�f/F/LOF6f ? C/L*C A�� iEc�D @1A f @1@ LOD1C/K1F/D1F A�g G�i P hOirLOC ?�@ LOK$F6KnC I N1C/f ?�@ L:Nny1M1C A C
f @ K A^? LOM$cmC�LOC/f @ LOLOG�C/K1D @�� C/K I FjD1G�LOC6f/f/G�p1KkC A^= C/f/G��OGof/F/D1F =1@ L I Fj�OM1K$f/G�p1K1i A C/F @ K @ M1K$F = F I F/b1LOFjf @ K
A C/K ? G�D @ |
� A^? F�LOC/f @ L*LOG�D1F��OG�K1F I G�e6F�f/M1F/K1D @ K @ y1M1C/D1F/KjHJ� A C I C6HJC/K ?�@1A D1C I F�HJF ? LOG�e:F�LOC"f @ LOLOC6L�C/KjC A F�D1G�LOC6f/f/G�p1K
c A C/K ? G�D @ |
�$� Yw�vUt��S:�

B3G � C A

C/K ?�@ K1f/C A�`

• 
@ b ? C/K1C/LO��C6f ?�@ L a C/LOC6f/q1F g�� i ��i1�:h �1���$  ¡{  i$  ¢{  i$  ¢{  i$  £¤ �¥

• 
@ b ? C/K1C/LO��C6f ?�@ L*¦�e6y1M1G�C/LOD$F g�� i1§1i1¨:h �1���$  ©�  i$  ¡{  i$  �   i$  ª�  i$  ¢{ �¥

• 
@ b ? C/K1C/LO��C6f ?�@ LO¢�b$F Pw@ ¢{ª�F a C/LOC6f/q1F g � i1«1i1�dh �1���$  ¬{ �¥

• 
@ b ? C/K1C/LO��C6f ?�@ LO¢�b$F Pw@:g � i$¨1i1­:h �1���$  £¤  i$  ®¯ �¥
°:± ��V1]^V ± ~�S1²3Yw_��

 1 2 3 4 5 6 
1 X S H A A T 
2 G A J I N B 
3 U C L E R O 
4 L K H O Z L 
5 S A L M H P 
6 E T W O T E 
7 I R U P A V 
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�  ¢ A M1HJFEy1M1C I F A f @1@ LOD1C/K1F6D1F A D1F/D1F ATA^@ K:f @ LOLOC6f ? F A L*C A^= C/f ?�@ F I}? F/HJF/´ @ D$C I FuHJF ? LOG�e}|
�  B @ K:N1� I G�D @1ATI�@1A N1C/f ?�@ LOC A D1CEM1K g ��h C I C/HJC/K ?�@

b) � 5��32�46584/�3�O4E2�7:�*�3�3�/��µ1�
�  function res = prefijo ( w, v )
 y1M1CED1F/D @1ATI�@1A N1C/f ?�@ L*C AT¶ c{N1i1L*C ?�@ LOK1F `

�  LOC AT· ��i A G ¶ C AT= LOC/�OG Pw@ D$CEN1i1C A^?�@ C A i A G ¶ C A D1C I F/L*Q @:¶�I C/K$Q ? q1i$C/K ?�@ K1f/C AT¶ f @ G�K1f/G�D1CEf @ K
I�@1AT= LOG�HJC/L @1AT¶�I C/K$Q ? q:f/F/L*F/f ? C/L*C A D1CEN |

�  LOC AT·�¸ C/Kdf/F A^@ f @ K ? LOF/LOG @ |
°:± ��V1]^V ± ~�¹1²3�

�  º @ q1F6QzFEf @ H = F/LOF6f/G @ K1C A GoK1K1C/f/C A F6LOG�F ATA G�i1f @ K @ f/GoC/K1D @ C I}? F/HJF/´ @ D1C I�@1A N1C/f ?�@ L*C A i A CED1C/D1M1f6CEy1M1C¶ K @:= M1C/D1C A C6L = LOC6�OG Pw@ D1CuN |
�  º @:= M1C/D1CEM ? G I G�e6F/L �OM1K1f/G @ K1C A D1CEf @ H = F6LOF/f/G�p1K:D$CEf6F/D1C/K1F A D1Cuf/F6LOF/f ? C/LOC ATgOA^? LOGoK1Q A h�|

c) » �O��2���¼/71�3½3.:2�71�T�O�3�3�/��.1�34/��½34E¾O71¿ À:¾O03¿OÁ1�o5��32�465�4/�3�*4
�  �OM1K1f ? G @ K A^@1= F a C6ª�C ? LOF A^g AÂ@1= F/i ? G�LOFEh
y1M1CED1F/D1F I FEHlF ? LOG�e A^@1= F/i1c�C I N$C/f ?�@ L ? G�LOF g I F = F I F/b$L*FEb1M A f/F/D1FuhOi1q1F I�I C ?�@ D1F ATI F AT@ f/M1LOL*C/K1f/G�F A D$C ? G�LOF
C/K A^@1= F�|
©3F/LOFEf/F/D$F @ f/M$LOLOC/K$f/G�FEq1F I�I F/D1F/i1D1C/b$C/LO�EG�H = LOG�HJG�L C/K = F/K ? F I�I FEM1K:HJC/K A F P CuF = L @$= G�F/D @8`
�  C/K:y1M1ÃE�OG I Fvc{f @1I M1HJK1FuC/H = G�C/e6F I F = F I F/b1LOFEq$F I�I F/D1F
�  f @ K:y1M1ÃED1G�LOC6f/f/G�p1KÄc A C/K ? GoD @ D1C/b1C I C/C6L A CEF = F/L ? G�L D1CuC A F =1@1A G�f/G�p1K

�$� Yw�vUt��S:�
¢ I G�K1N @ f/F/L A C A^@1= F a C6ª�C ? L*F A^g � i �$  ¡{  i$  Å{  i$  ª[  i$  ¢{ �¥�hOi A G�C/K1D @:�ÆI FEHJF ? LOG�euD1C I C P C/H =1I�@ C/K ¾O71¿ i
D1C/b1C/LOÇ�FEG�H = LOG�HJG�L A C `
Å�f/M1LOL*C/K1f/G�FuC/K1f @ K ? LOF/D$F `
f @ HJG�C/K1e6FEC/K
�OG I F · §
f @1I M1HJK1F · §
I C6cmC6K1D @ q1F/f/GoFEF/L*LOG�b1Fvc{F I FEG�e6y1M1G�C/LOD1F

ÈEÉ�ÊÌËÎÍwË6É�ÏÌÐÎÑ1Ò�ÓwÔ
Õ  Ö�×EØ�Ù$ÚÛØÂÜ�Ø�ÙwÝ�ÞàßO×EáÎÝ�ÞÛâÎÚEãJØOÚÛÙwÝ�ä"Ø�ØOÚÄÜÂÝ�Ùw×Eá6Ø3ÚÛ×¯ØOÚÛÜ�×åÚ6æÌÞåÝ�Þ¤×ÎÜOâ6ÞàÞ^Ø�ÚÛÜOßOÝ�ÙwçÕ  è"ßzé*Ý�êÛÝ�é*ÝOëÎÞåÝTØÂÙ�áÎØ3âÎÚdÙwì'é*×EÜÂÝOÞ^Ý�Ü�æ*Ø�Þ^íÎáÎØ�ëÛØOÞåî3ßÌãuêÎÞàßÌãußÌÞÛæOÝOÚ6æ*×ÎÙ$ãJØOÚÛÙwÝ�ä�Ø�Ù�ÜÂ×åãJ×E×ÎÜOâÎÞàÞ^Ø�Ú}ÜOß*Ý�Ù1æ*Ø�ÚÎï}Ý3é*Ý

êÛÝOé*ÝOë6Þ^Ý�çåð�Ù�æ*×6Ù$ãJØOÚÛÙwÝ�ä"ØÂÙ�Ùwì'éO×[ßÌÚÛá'ß*Ü�Ý�Þ^îOÚdØOÚÄñåâÛò�êÛ×ÎÙóß*Ü�ß*ìåÚdáÎØ3é*Ý�ãJÝOæÌÞàßÌôvõ âÛØ�é*Ý�×ÎÜOâ6ÞàÞ^ØOÚ}ÜOß*Ý�ç�  B3CEF A M1HJCEy1M1C I F ATA GoQzM1G�C/K ? C A �OM1K1f/G @ K1C ATA^@ K:F/K$� I�@ Q1F A F I F A D1C I F = F/L ? CuF/h�c:czFEC A^? �/K
G�H =1I C/HJC/K ? F/D1F A�`
�  function v  = obtenerVectorAbajo ( M, i, j ) �  function v  = obtenerVectorDerecha ( M, i, j ) �  function v  = obtenerVectorArribaALaIzquierda ( M, i, j ) �  function v  = obtenerVectorAbajoALaIzquierda ( M, i, j ) 
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F/h

 
®rC = LOC A C/K ? CuC I K1ù1HJC/L @ ��­$¨8úr­�û^ü�C/K = M1K ?�@ � I�@1? F/K ? CED1C A G�H =1I C = LOC/f/G A G�p1K g M1Kdb1G ? D1C A G�QzK @ i @ f/q @
b1G ?�A D1CEC/ý =1@ K1C/K ? Cuc{N1C/G�K ? G ? LOÃ A b1G ?�A D1CEHJF/K ? G A F/h�|

b1h
 
¦�K1D1G�y1M1CEy$M1ÃEK1ù1HJC/L @ LOC/F I LOC = LOC A C/K ? F I F A GoQzM1G�C/K ? Cuf @ D1G��OG�f/F/f/G�p1K A C6Qzù1K I FEK @ LOHJFu¦ �[�[� |

0 00010101 11011100000000000000000 
 f/h

 
®rC = LOC A C/K ? C º F º i$f/C/L @ CEG�K1�OG�K1G ?�@ C/K = M1K ?�@ � I�@1? F/K ? CED1C A G�H =1I C = LOC/f/G A G�p1K |

D1h
 
¦�K1D1G�y1M1CuC/K:f6F/D1FEf6F A^@:A G I F ATA G�QzM1G�C/K ? C A f @ D1G��OG�f/F6f/G @ K1C A C/K = M1K ?�@ � I�@1? F/K ? CEL*C = L*C A C/K ? F/K:M1K:K1ù1HJC/L @
K @ LOHJF I G�e6F/D @ i1D1C A K @ LOHJF I G�e6F/D @ i º F º p:G�K1�OG�K1G ?�@ `

i. 1 10000001 11001101100111000011101 
ii. 1 00000000 10010001000000010000000 
iii. 0 00000000 11111111111111111111110 
iv. 0 11111110 00000000000000000000000 
v. 0 00000000 00000000000000000000001 

,�-/.1032�46587:÷:¾O�/�3-/�^.1�T71�3�*4/-/��.1-/4/�T7:÷ <1< 9$¿ 91ø =1?�@1A ÷1Á1þ1Á1ÿ

F/h
 ��� M1ÃEC A C I�� C =1A G I�@ K�� g C��*HJF/f/q:h D1C I FEHl�/y1M1G�K1F
	

b1h
 
¢ A M1HJG�C/K1D @ y1M1C�K @ C/ý$G Aå? C�M1K1F��OM1K1f/G�p1K y1M1C�K @1A D1Ã�C I C��OHJF/f/q1i = LOC A C/K ? C M1K F I Q @ LOG ? H @ = F/LOF
f/F I f/M I F/L I�@ |

f/h
 
� K1M1HJC/LOC I�@1A § ? G =1@1A D1CdC6LOL @ LOC A f/F/M A F/D @1Av=1@ L I G�HJG ? F/f/G @ K1C A D1C I Fdf @ H = M ? F/D @ LOF = LOC A C/K ? F/D @1A C/K
C I f/M1L A^@1x C/ý =1I G�y1M1C:f I F/LOF6HJC/K ? C:f/M1�/K1D @�@ f/M1L*LOCÄc = LOC A C/K ? C =1@1A G�b I C AuA^@1I M1f/G @ K1C A C/K I�@1A f/F A^@1A y1M1C
f @ LOLOC A^=1@ K1D$F�|

,�-/.1032�46587 ; ÷1ø =1?�@1A
B3C8D1C A C/F8G�H =1I C/HJC/K ? F6L�M$K�F I Q @ LOG ? H @ D1C @ LOD1C/K$F/f/Gop1K A^@ b1LOC8M1K�N1C6f ?�@ L�f/M$F I y1M1G�C/LOF8D1C8K1ù1HlC/L @1A | � I
�OM1K1f/G @ K1F/HJG�C/K ?�@ D1CED1G�f/q @ F I Q @ LOG ? H @:A CEG I M A^? LOFuC/K:C IÛA G�QzM1G�C/K ? CEC P C/H =1I�@8`
B3C/F N · �Ì�1i��1i ¨1iO��i §1¥
©3F A^@ � `�
r@ K A G�D1C/L @:I F AT= LOG�HJC/LOF A §:f/C I D$F A D1CEN ` � ; Á��1Á��1Á191Á1ø ¥

� K1f/M1C/K ? L @ C I HJ�/ý$G�H @ N1F Ió@ L�D1CvC A F A §Äf/C I D1F AWg C I �1h�c I F =1@1A G�f/G�p1KÄD @ K1D1C A CvC/K1f/M1C/K ? LOF g�I Fv­Äh�|
ª�M1C6Q @:I�@ G�K ? C6LOf/F/HJb1G @ f @ K:C I N1F I�@ L y1M1CEC A^? �EC/K I F =$@1A G�f/G�p1K:§1i1y1M1C/D1F/K1D @ C I N1C6f ?�@ L `
�Ì�1i1§1i1¨1i ��i��1¥

©3F A^@ ­ `�
r@ K A G�D1C/L @:I F AT= LOG�HJC/LOF A�� f/C I D$F A D1CEN ` � ; Á1ø1Á��1Á19 i��1¥
� K1f/M1C/K ? L @ C I HJ�/ý$G�H @ N1F Ió@ L�D1CvC A F A�� f/C I D1F AWg C I ¨1h�c I F =1@1A G�f/G�p1KÄD @ K1D1C A CvC/K1f/M1C/K ? LOF g�I Fv�Äh�|
ª�M1C6Q @:I�@ G�K ? C6LOf/F/HJb1G @ f @ K:C I N1F I�@ L y1M1CEC A^? �EC/K I F =$@1A G�f/G�p1K � i1y1M1C/D1F/K1D @ C I N1C6f ?�@ L `
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�Ì�1i1§1i ��i1¨1i��1¥
©3F A^@ � `�
r@ K A G�D1C/L @:I F AT= LOG�HJC/LOF A �:f/C I D$F A D1CEN ` � ; Á1ø1Á191Á ¨1i��1¥

� K1f/M1C/K ? L @ C I HJ�/ý$G�H @ N1F Ió@ L�D1C�C A F A �jf/C I D1F AEg C I §1hTc I F =1@1A G�f/G�p1KjD @ K1D1C A C�C6K1f/M1C/K ? LOF gOI F�­$h�|
ª�M1C6Q @:I�@ G�K ? C6LOf/F/HJb1G @ f @ K:C I N1F I�@ L y1M1CEC A^? �EC/K I F =$@1A G�f/G�p1K:�1i1y1M1C/D1F/K1D @ C I N1C6f ?�@ L `
�Ì�1i ��i1§1i1¨1i��1¥

©3F A^@��8`�
r@ K A G�D1C/L @:I F AT= LOG�HJC/LOF A ­:f/C I D$F A D1CEN ` � ; Á191Á §1i1¨1i��1¥
� K1f/M1C/K ? L @ C I HJ�/ý$G�H @ N1F Ió@ L�D1C�C A F A ­jf/C I D1F AEg C I �1hTc I F =1@1A G�f/G�p1KjD @ K1D1C A C�C6K1f/M1C/K ? LOF gOI F��"h�|
ª�M1C6Q @:I�@ G�K ? C6LOf/F/HJb1G @ f @ K:C I N1F I�@ L y1M1CEC A^? �EC/K I F =$@1A G�f/G�p1K:­1i1y1M1C/D1F/K1D @ C I N1C6f ?�@ L `
�*��i1�1i1§1i1¨1i��1¥

Å�b A C/LON1F6L�y1M1C I M1C/Q @ D$C �Ä= F A^@1A i�C I F I Q @ LOG ? H @Ä@ LOD1C/K$FvF I N1C/f ?�@ L�N g D1Cv§Äf/C I D1F A h�D1CvHJC/K @ L�FvHJF6c @ L�|
� K:QzC/K$C/L*F I i1C I F I Q @ LOG ? H @:@ LOD1C/K1FEFEM1K:N$C/f ?�@ L D$CEK:f6C I D1F A C/K g K����"h = F A^@1A |
F/h

 
� A f/LOG�b1F{M1K1F{�OM1K1f/G�p1KlC/K � F ?�I F/bly1M1C{D1F/D @1A M1KlN1C/f ?�@ L¤NjcdM1KlC/K ? C/L @ H ≤ I C/KzQ ? q g N1hOiÛD1C/N1M$C I N1F I F
=1@1A G�f/G�p1K�D1C I HJ�/ý$G�H @ N1F Ió@ LTy1M1C A C:C/K$f/M1C/K ? L*F:F I HJF6f/C/K1F/D @ C/K�C I N1C/f ?�@ LTD1C/K ? L @ D1C I F Au= LOG�HJC/L*F A
H f/C I D1F A |
� P C/H =1I�@ ` B3G}N · �Ì�1iz§1i1¨1i ��i��1¥�c�H ·�� C/K ?�@ K1f/C ATI FE�OM1K$f/G�p1K:D1C/b1CED$C/N @1I N1C/L ­ |

b1h
 
� A f/LOG�b1F M1K1F��OM1K1f/G�p1K C6K � F ?�I F/b y1M1C D1F/D @1A M1K N$C/f ?�@ LÄN cnD @1A8=1@1A G�f/G @ K$C A G�i P ≤ I C/K1Q ? q g N1hOi
D1C/N1M1C I N1FvC I N1C/f ?�@ L�y1M1CvL*C A M I�? FvD1CvG�K ? C/LOf/F/HJb1G�F/L I�@1A N1F I�@ LOC A F I HJF/f6C/K1F/D @1A C/K I F AW=1@1A G�f/G @ K1C A G3c P
D1CEN |
� P C/H =1I�@ ` B3GtN · �Ì§1i¤«1i�­1i � i��1i¤�1¥ i G · ­ i P�· § C/K ?�@ K1f/C AdI F��OM1K$f/G�p1K�D1C/b1C�D$C/N @1I N1C/LvC I
A G�QzM1G�C/K ? CEN1C6f ?�@ Ls�Ì§1i��1i1­1i � i1«1i1�1¥

f/h
 
� A f/LOG�b1F M1K1F �OM1K1f/G�p1K C6K � F ?�I F/b y1M1C G�H =1I C/HJC"K ? C C I F I Q @ LOG ? H @ D1C @ LOD1C/K1F/f/G�p1K D1C A f6LOG ?�@
G�K1G�f/G�F I HJC/K ? C�|}ª�Fl�OM1K$f/G�p1K�LOC/f/G�b1G�LO�jf @ H @�= F/L*�/HJC ? L @ C I N1C/f ?�@ LEF @ LOD1C6K1F/LOi¤c LOC ?�@ LOK1F/L*�lC I N$C/f ?�@ L
@ LOD1C/K1F/D @JA C6Qzù1KJC I F I Q @ LOG ? H @ |6©3M1C/D1C�M ? G I Góe6F/L I F A �OMzK1f/G @ K1C A D1C I F Ar= F/L ? C A F/h¤cÄb1h[F/ù1KJf/M1F/K1D @ K @
I F A q1F6cmF = L @ QzL*F/HJF/D @ |


