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<>= ?A@CB#D>E B#F D>G

H IJLK.MN K.O P JQO R�S IT PLU P P T V W7X�J WS�T P#S O1R U X�T Y T U N T Z JL[7O M1\QT S I^]_J N T Y O V `.S IJLa)b cd e7f.T S JQT WP S N Mg S T O W^P J S>U N g IT S J g S MN J `.U Wh)S IJ
a)b cd e7f.T S J#X�O h.J Y iQj�O M1\QT Y Y7kJLV T lJ W1P J lJ N U Y.S J P S:K.N O V N U X�P+U Wh^UL]_J N T Y O V
X�O h.J Y.O RmULa)b cd e7f.T S J#K.N O g J P P O N `T WS OQ\nIT g I
P J lJ N U Y7kMV P+IU lJ#kJ J W1T WS N O h.Mg J hmi�oIJnR T N P S:K.U N S�O RmS IJnU P P T V W7X�J WSmT P#S O�R T pQP J lJ N U Ymq Y J P P+S IU W)r s t.kMV P#T W1S IJL]_J N T Y O V
X�O h.J Y P OLS IU S.S IJ_S J P S7K.N O V N U X�P�N M7WQg O N N J g S Y [.i+oIJ_P J g O WhQK.U N S.O RS IJ_U P P T V W7X�J WST P�S OLX�O h.T R [nS IJ>]_J N T Y O V%X�O h.J Y7P OLS IU S
T WP S N Mg S T O WP+J p J g MS JLO WY [
S IJLP S U V J P+S IU S:S IJ [�N J u7MT N J iQd K.J g T R T g U Y Y [7`v.N U Wg I1U Wh�w M7X
K1T WP S N Mg S T O WP+P IO MY h^g O X
K.Y J S J#T W�x
g [7g Y J P y#U Wh.` zLf{L` d S O N J_U Whnw M7X
K:|+f.T W}LT WP S N Mg S T O WP�P IO MY h
g O X
K.Y J S J_T Wn~#g [7g Y J P i
b W^V J WJ N U Y `P T Wg JL�Q�#cP+g U W�kJLT X
K.Y J X�J WS J h)T W1UnlU N T J S [1O R:\QU [7P+O W^N J U Y.X�U g IT WJ P i [7O M^P IO MY h1WO S�J p K.Y T g T S Y [�g IJ g }�R O N
�Q�#cP�U Wh
T WP S J U h
S N J U SS IJ XCU PmWO N X�U Y T WP S N Mg S T O WP i_� O NmJ p U X
K.Y J ` U_�Q�#cQT P�S [ K.T g U Y Y [nN J K.N J P J WS J h
T Wna)b cd e7f.T S J_U P�U

sl l
r 0, r 0, 0.

j�O M�P IO MY h�S N J U S:S IT P>U P_U WQzLf{�T WP S N Mg S T O WQ\nIT g I�g O X
K.Y J S J P>T WQ~ng [7g Y J P iL�#�%�Q�#o1N J X�O lJ+S IJ+\QN T S J kU g }
P S U V J_R O N:\QN T S J P�S O

r 0.

a)U } JnP MN JnS O�g IJ g }�S IJn� zL�#P#T W^S IJng Y U P P+IO X�J K.U V JnN J V MY U N Y [1R O N+J p S N UQT WR O N X�U S T O W:i�oIJnU P P T V W7X�J WS�T P#S OQkJnh.O WJnT W
V N O M7K.P�O RQS \QOLO NmS IN J J>K.J O K.Y J i_b R7[7O MnIU lJ_S N O M kY J_V J S S T WVLS IJ>]_J N T Y O VLP T X�MY U S O NmS O#\QO N } ` P J J_O WJ_O RS IJ_ozLP i
�>= ?A���Q�>�n� ��� �QE ��F �
� U S IJ N>S IU W�KI7[7P T g U Y Y [QIU Wh1T W1U#IU N h.g O K[
O R.[7O MN>X�O h.T R T J h�]_J N T Y O VnX�O h.J Y ` [7O M�\QT Y Y kJLU P } J h1S OQJ Y J g S N O WT g U Y Y [�P M k7X�T S[7O MNmg O h.J+U Wh
U �m� zL�+a � R T Y J i � p U g Sh.J S U T Y P>O WnIO \�S OLJ Y J g S N O WT g U Y Y [nP M k7X�T S[7O MNmU P P T V W7X�J WS\QT Y Y kJ+V T lJ WQS O#[7O M
Y U S J N ioIJ �m� zL�+a � R T Y J_P IO MY h
g O WS U T WQU>kN T J Rh.J P g N T K.S T O WQO R kMVLR T p J P�U WhQX�O h.T R T g U S T O WP�S IU S7[7O MnX�U h.J_S OLS IJ>]_J N T Y O V#X�O h.J Y i

�>= ?A�CD>� �>F � �

�.� -��>*73 (_�
v.J R O N J_h.O T WVLU W7[7S IT WVLJ Y P J ` U h.h

sour ce / usr / cl ass/ ee282/ set up
S O#[7O MN>i Y O V T WQR T Y J i j�O MnWJ J h
S OLJ T S IJ NmN J Y O V T WQO N

J p J g MS J+� P O MN g J+�:�7i Y O V T W.�.S OLU g S T lU S J_g IU WV J PmX�U h.J_S OQi Y O V T WQR T Y J i
oIJ_R T Y J PmWJ J h.J h
R O NmS IT PmK.N O V N U X
X�T WVLU P P T V W7X�J WSU N J_Y O g U S J h
T W

/ usr / cl ass/ ee282/ pr oj 1.b W^S IT P#h.T N J g S O N [1S IJ N JnU N JnS \QO�P M kh.T N J g S O N T J P �
t est code

`\nIT g I^g O WS U T WP+P U X
K.Y JQS J P S:K.N O V N U X�P#U Wh
ver i l og

`\nIT g I
g O WS U T WP�S IJ>a)b cd e7f.T S J>lJ N T Y O V#X�O h.J Y i
� N J U S J>[7O MNmO \nWQh.T N J g S O N [nU Wh
g O K[nU Y Y O RS IJ_R T Y J P�U Wh
S IJ_h.T N J g S O N [nP S N Mg S MN J_T WS OLT S k7[nS [ K.T WV
cp −r  / usr / cl ass/ ee282/ pr oj 1 .
�.� 9 Q4:¡%�_¢ £ ¢ ¤_¥)¦L*§ 3_¨>6 4:¥m6 ©7¡ª§
f.O VLO WS OLO WJ+O RS IJ_d M7WnX�U g IT WJ P i «+OLS OLS J P S g O h.J_h.T N J g S O N [nM7Wh.J NmK.N O ¬ r_S IU S7[7O MnIU lJ_g N J U S J hmi b W
S IT P�h.T N J g S O N [nS IJ N J_U N J
P J lJ N U Y P U X
K.Y J_S J P S7K.N O V N U X�P�U Pm\QJ Y Y U P�S \QOLP g N T K.S Pm\nIT g IQg O X
K.T Y J_S IJ_S J P S7K.N O V N U X�P�R O N:[7O M:i
�.� 9 � -� Q4:¡%�_¢ £ ¢ ¤_¥)�® ¨+�¯©§ § *7¡¯5+£ °�3 *§ 3>�_6 4:¥m6 ©7¡ª§
o.O¯g O X
K.T Y J^U^a)b cd�U P P J XQkY [¯K.N O V N U X�Y T } J^U h.hmi P `�S [ K.J

compi l e282 add. s
R N O X�S IJ1S J P S g O h.J^h.T N J g S O N [.i�oIJ

g O X
K.T Y J ± ² ±#P g N T K.S7\QT Y Y V J WJ N U S J_S IJ_R O Y Y O \QT WVLR T Y J P �
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add. di s 
enS IJ_h.T P U P P J XQkY J h
O k ¬ J g Sg O h.J>K.N O h.Mg J hnk7[nS IJ_U P P J XQkY J N

add. dat a
enS IJ_MP J N:K.N O V N U XCh.U S U ³ P J V X�J WSMP J hnk7[nS IJ>lJ N T Y O V#X�O h.J Y

add. t ext
enS IJ_MP J N:K.N O V N U XCS J p S ³ P J V X�J WSMP J hnk7[nS IJ>lJ N T Y O V#X�O h.J Y

� T WU Y Y [7` N M7W
� MP J K.N O V N U XCU h.h:�.S OLg O K[nS IJ_h.U S U+U Wh
S J p SR T Y J P�T WS OLS IJ>lJ N T Y O VLh.T N J g S O N [.i
� J X�J XQkJ NnS O^K.MS+U

j r r 31
T WP S N Mg S T O W¯U S+S IJ�J Wh%O R_[7O MNnU P P J XQkY [)K.N O V N U X´P O)S IU S+S IJ�P T X�MY U S T O W�\QT Y Y>S J N X�T WU S J

g O N N J g S Y [.i>µ�IJ WQT WQh.O M kS ` R O Y Y O \�S IJ_J p U X
K.Y J PmK.N O lT h.J h
T WQS IJ_S J P S g O h.J_h.T N J g S O N [.i
b S�T P#g MN N J WS Y [1WO SmK.O P P T kY JnS O�g O X
K.T Y JQ� � �>R T Y J P#MP T WV1g O X
K.T Y J ± ² ±7¶

We will let you know if we are able to add this feature.
However, the files obtained on compiling bubble.c (namely bubble.dis, bubble.data and bubble.text) are available in the testcode
directory. 

�.� ��· (_¤_¤_¢ ¤_¥)3 ¸+*Q¹>*76 ¢ £ 4:¥)�® ¨+�>º>»>¢ ¥m¸_3>¡ª4m¼_*7£
]_J N T Y O VQT P+Y T g J WP J h1S OQN M7W1O W�O WY [
P O X�J#O RmS IJ#J Y U T WJ P_T W�d \QJ J Sm½nU Y Y ind T Wg JLP O X�J O WJ#J Y P J+\QT Y Y.O R S J WQkJ#P T S S T WVQT W1R N O WS:O R
S IJ>X�U g IT WJ P�N M7W7WT WV#lJ N T Y O V ` [7O MnX�U [LIU lJ_S OLN M7WnlJ N T Y O VLN J X�O S J Y [.i_o.OLh.OLS IT P�S [ K.J

xhost  +O Wn[7O MNmg MN N J WS7X�U g IT WJ ` S IJ WQN Y O V T WQS OLU WQJ Y U T WJ_S IU SN M7WPmlJ N T Y O VLU Wh
T WQS IJ_S J N X�T WU Y \QT Wh.O \�S [ K.J
set env DI SPLAY <your machi ne>: 0. 0

o.OLN M7WQS IJ>lJ N T Y O V#X�O h.J Y ` g IU WV J_S OLS IJ>lJ N T Y O VLh.T N J g S O N [nU Wh
S [ K.J
ver i l og −f  mast eroIT Pm\QT Y Y g O X
K.T Y J+U Y Y O RS IJ>lJ N T Y O VnP O MN g J_R T Y J P�R O NmS IJ>a)b cd e7f.T V ISX�O h.J Y i_oIJ N J_U N J_U Y P OnS IN J J_g O X
X�U Wh
Y T WJ_U N V M7X�J WS P

\nIT g IQU Y Y O \�[7O MQS OLMP J_O S IJ N:lJ N T Y O VLR J U S MN J P �
+waves

enMP J_S IJ_V N U KIT g U Y \QU lJ P�h.T P K.Y U [
+r egs 

enMP J_S IJ_V N U KIT g U Y N J V T P S J Nmh.T P K.Y U [
+out put

enh.M7X
K
S IJ_R T WU Y g O WS J WS P�O R7X�J X�O N [nS OLU+R T Y J_g U Y Y J hQX�J X�O N [.i g O N J
j�O MQg U WQMP J_U W7[ng O XQkT WU S T O WQO RS IJ P J_O K.S T O WP i o.N [nMP T WVLU Y Y S IN J J ¾

ver i l og −f  mast er  +waves +r egs +out put

�+Wg J+lJ N T Y O VLIU P_P S U N S J h1M7K.` S [ K.J
.<r et ur n>

yQS IT P>\QT Y YN M7W
S IJ+X�O P S:N J g J WS Y [Qg O X
K.T Y J h K.N O V N U X^inv[Qg Y T g } T WVQO W�S IJ
kMS S O WP>O RS IJ_V N U KIT g U Y7N J V T P S J Nmh.T P K.Y U [7` T ST PmK.O P P T kY J+S OLP S J K�S IN O MV IQS IJ_J p J g MS T O W
O RS IJ_K.N O V N U X^i>j�O M
g U WQP J J_\nIU ST P
IU KK.J WT WVLh.MN T WVLJ lJ N [ng [7g Y J_U Wh
Y O O }LU SS IJ>lU Y MJ P�T WQU Y Y S IJ_N J V T P S J N P i_o.OLJ p T S7lJ N T Y O V ` S [ K.J

<Ct r l >D
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¿>= ?AÀ�Á ÂQÃQÄQÅQF Æ#�Q�n�CD>ÇQ�QÆ#Æ#F �QÆ�È�� F � F � F D>�
� O N+S IT P#U P P T V W7X�J WSm\QJLIU lJnU h.h.J h)P J lJ N U Y:h.J kMV V T WV�MS T Y T S T J P#S O�S IJLlJ N T Y O VQX�O h.J Y i7oIJ P JQU N JLg O X
X�U Wh.P#S IU S�g U W�kJ
S [ K.J h
U SS IJ>lJ N T Y O V#K.N O X
K.SS OLJ WU kY J_R J U S MN J P�O N:K.N T WST WR O N X�U S T O WQS OLS IJ_P g N J J W:i oIJ_R O Y Y O \QT WVLMS T Y T S T J P�U N J>K.N O lT h.J hmi
�QU X�J �#J P g N T K.S T O W
eeeeeeeeeÉeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
’ hel p 

½nJ Y Kmi cN T WS P�S IT P�Y T P SO RMS T Y T S [nh.J P g N T K.S T O WP
’ por  

cO \QJ N e7�+W � J P J S
’ ss 

o.O V V Y J P�P T WV Y J_P S J K
’ i t  

o.O V V Y J P�T WP S N Mg S T O WQP S N J U XCS N U g J
’ waves

d S U N SS IJ>\QU lJ P�h.T P K.Y U [
’ r egs 

d S U N SS IJ_N J V T P S J Nmh.T P K.Y U [
’ out put  

�#M7X
K.PmX�J X�O N [nS O#X�J X�O N [.i g O N J
’ r f d 

�#M7X
K.P�S IJ_N J V T P S J NmR T Y J
’ br eak = #;

d J S P�U>kN J U } K.O T WST WQS IJ_g O h.J
’ st ar t  = #;

d J S P�S IJ_P S U N SU h.h.N J P P�R O N�Ê h.T P X�J XCU Wh�Ê h.M7X
KX�J X
’ num = #;  

d J S P�S IJ>WM7XQkJ NmO R7\QO N h.P�S OLh.M7X
K
R O N�Ê h.T P X�J XCU Wh�Ê h.M7X
KX�J X
’ di smem 

�#T P U P P J XQkY J P>Ê WM7X1Ê \QO N h.P�P S U N S T WVLU SU h.h.N J P P>Ê P S U N S Ê
’ dumpmem 

�#M7X
K.P>Ê WM7X1Ê \QO N h.P�P S U N S T WVLU SU h.h.N J P P>Ê P S U N S Ê
µ�IJ Wn[7O Mn\QU WS.S OLN J N M7WQU_K.N O V N U XËS [ K.J

’ por
U SS IJ>lJ N T Y O VLg O X
X�U Wh�Y T WJ i oIT Pm\QT Y Y N J T WT S T U Y T Z J_X�J X�O N [nU Wh
N J P S U N SS IJ

K.N O V N U X^i
o.OLP T WV Y J_P S J K�S IN O MV IQg [7g Y J P ` S [ K.J

’ ss
i o.OLS MN WQP T WV Y J_P S J KK.T WVLO R R ` S [ K.J

’ ss
U V U T W:i

’ i t
S O V V Y J P�S IJ_T WP S N Mg S T O WQS N U g J_O W

U Wh
O R RP T X�T Y U N Y [nS OLS IJ
’ ss 

g O X
X�U Whmi
oIJ

’ waves
`

’ r egs
`.U Wh

’ out put
K.J N R O N XÌS IJQP U X�JnR M7Wg S T O W)U P#S IJ

+waves
`

+r egs
`.U Wh

+out put
O K.S T O WP#J p g J K.S

S IU SS IJ [LX�U [#kJ_g U Y Y J h
U R S J N:lJ N T Y O VLT P�U Y N J U h[nN M7W7WT WVi
µ¯T S IQS IJ

’ br eak
g O X
X�U Wh
[7O MQg U W
P J S kN J U } K.O T WS P�T W
S IJ_g O h.J i oIU ST P�T R[7O Mn\QU WS.S IJ>K.N O V N U XËS OLP S O KQ\nIJ W
T SN J U g IJ P

S IJ_T WP S N Mg S T O WQU Ss p r s s ` S IJ WQS [ K.J
’ br eak = ’ h100;

U SS IJ>lJ N T Y O V#K.N O X
K.S kJ R O N J_N M7W7WT WVLS IJ>K.N O V N U X^i
µ¯T S I^S IJQY U P S�R O MN+g O X
X�U Wh.P `.[7O M^g U W)U Y P O�h.M7X
K)U W7[1K.O N S T O W^O R�X�J X�O N [.i7d U [1R O N#J p U X
K.Y JL[7O M1\QU WS J h�S O�h.M7X
K�S IJ
U N N U [nT WLkM k kY J>\nIT g IQP S U N S P�U SY O g U S T O WQs p Í s i j�O Mn\QO MY h
S [ K.J_S IJ_R O Y Y O \QT WVLP J u7MJ Wg J �
’ st ar t  = ’ h50;
’ num = 6;
’ dumpmem;

oIT Pm\QT Y Y h.M7X
K
P T p+\QO N h.P�P S U N S T WVLU SY O g U S T O WQs p Í s i b R7[7O MQMP J_S IJ
’ di smem

N O MS T WJ ` T S7\QT Y Y U Y P OLh.T P U P P J XQkY J>X�J X�O N [.i
b R7[7O MQJ lJ NmR O N V J SO WJ_O RS IJ_N O MS T WJ P ` P T X
K.Y [nS [ K.J

’ hel p
U SS IJ>lJ N T Y O VLg O X
X�U Wh
Y T WJ i
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Î>= ?AÀ�Á ÂQÃQÄQÅQF Æ#�Q�nÁ �Q�.� E �QÏ.� F �#��ÃQD>�nÃQ�QÐ�Ð��>E Ñ

oIJQa)b cd e7f.T V IS+b d z�T PnU�P S N T KK.J h¯h.O \nW�lJ N P T O W�O R_S IJQa)b cd � ± s s s�b d zË\nIT g I�T PnlJ N [)g Y O P J
S O)S IJ
�#fÒ�b d z�S IU S+T Ph.J P g N T kJ h�T W
S IJ+S J p S kO O }i oIJ_X�U T W
h.T R R J N J Wg J>kJ S \QJ J WQa)b cd e7f.T V IS.b d z�U Wh��#fÒ)b d z�g O Wg J N WP_S IJ>kN U Wg I
T WP S N Mg S T O WP i
a)b cd e7f.T V IS�U Y Y O \QP_kN U Wg IJ P#S IU SmIU lJnJ u7MU Y:U Wh^WO S e7J u7MU Y:g O X
K.U N T P O WP_kJ S \QJ J W^U W7[1S \QO�N J V T P S J N P i µ�IJ W^O WJLO R�S IJ
N J V T P S J N P�T P � s ` S IJ�kN U Wg IQT WP S N Mg S T O WQT P�J u7MT lU Y J WSS OLU+v � �+Ó^O NmU+v� � Ó^T WP S N Mg S T O WQT WQ�#fÒ_i
Ôm¶ Õ.¶ ÖC× Ø>Ù Ú Û Ü_Ý Ú Þ ß.Ø¯àmß:Û áªâ7Ú Ù

b W�U h.h.T S T O W1S OQS IJ#P S U Wh.U N h � ± s s snR O N X�U S P_P IO \nW�U kO lJ `S IJ+a)b cd e7Y T S J#T WP S N Mg S T O W1P J S:U Y P OnIU P_U W1U h.h.T S T O WU YR O N X�U S:R O NS IJ_v.f.oÓ^U Wh
v.« � Ó^T WP S N Mg S T O WP i
v.T S �äã:Ö å7Ô å.Õ Ö Ô
� T J Y hm�

REGI MM r s sub of f set

Ôm¶ Õ.¶ å�æ_ßmâç%â Ø_ç¯è.Ú ß:Û é
× Ø>Ù Ú Û Ü_Ý Ú Þ ß.Ø>Ù

4



Ôm¶ Õ.¶ ã�ê1æ>ëÌ× Ø>Ù Ú Û Ü_Ý Ú Þ ß.Ø>Ù
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Ôm¶ Õ.¶ ìËí Ü>á¯îªâ Ø_ç¯ï_Û â Ø_Ý ð¯× Ø>Ù Ú Û Ü_Ý Ú Þ ß.Ø>Ù
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