
GBM;m�;;BQ * *QMi`QHHQ, Bi2`�xBQM2

Ai2`�xBQM2 BM/2}MBi�

AM �H+mMB +�bB BH MmK2`Q /B Bi2`�xBQMB /� 2z2iim�`2 MQM ĕ MQiQ T`BK� /B
BMBxB�`2 BH +B+HQ- T2`+?û /BT2M/2 /�H p2`B}+�`bB /B mM� +QM/BxBQM2X
1b2KTBQ, G2;;2`2 mM� b2[m2Mx� /B BMi2`B +?2 i2`KBM� +QM y 2
+�H+QH�`M2 H� bQKK�X
AMTmi, MR- Ę- MF- y U+QM MB 6= yV

PmiTmi,
FP

B=R
MB

BMi /�iQ- bQKK� 4 yc
b+�M7U]W/]- �/�iQVc
r?BH2 U/�iQ 54 yV &
bQKK� 4 bQKK� Y /�iQc
b+�M7U]W/]- �/�iQVc

'
T`BMi7U]W/]- bQKK�Vc
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GBM;m�;;BQ * *QMi`QHHQ, Bi2`�xBQM2

Abi`mxBQM2 /Q@r?BH2
L2HHǶBbi`mxBQM2 r?BH2 H� +QM/BxBQM2 pB2M2 +QMi`QHH�i� �HHǶBMBxBQ /B Q;MB
Bi2`�xBQM2X
GǶBbi`mxBQM2 /Q@r?BH2 ĕ bBKBH2 �HHǶBbi`mxBQM2 r?BH2- K� H� +QM/BxBQM2
pB2M2 +QMi`QHH�i� �HH� }M2 /B Q;MB Bi2`�xBQM2
aBMi�bbB,

/Q
Bbi`mxBQM2

r?BH2 U2bT`2bbBQM2Vc
a2K�MiB+�, ĕ 2[mBp�H2Mi2 �
Bbi`mxBQM2
r?BH2 U2bT`2bbBQM2V
Bbi`mxBQM2

=) mM� Bi2`�xBQM2 pB2M2 2b2;mBi� +QKmM[m2X >� [mBM/B b2MbQ mb�`2
/Q@r?BH2 [m�M/Q b�TTB�KQ +?2 /2p2 2bb2`2 2b2;mBi� �HK2MQ mM�
Bi2`�xBQM2X
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GBM;m�;;BQ * .B�;`�KKB /B ~mbbQ

Cond

while cond istr

Istr

falsa

vera
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GBM;m�;;BQ * .B�;`�KKB /B ~mbbQ

Cond	

do	istr	while	cond		

Istr

falsa vera
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GBM;m�;;BQ * .B�;`�KKB /B ~mbbQ

1b2KTBQ, GmM;?2xx� /B mM� b2[m2Mx� /B BMi2`B i2`KBM�i� /� y-
mb�M/Q /Q@r?BH2X
K�BMUV &
BMi HmM;?2xx� 4 yc f HmM;?2xx� /2HH� b2[m2Mx�  f
BMi /�iQc f /�iQ H2iiQ /B pQHi� BM pQHi�  f
T`BMi7U]AMb2`Bb+B mM� b2[m2Mx� /B BMi2`B Uy 7BM2 b2[XV\M]Vc

/Q &
b+�M7U]W/]- �/�iQVc
HmM;?2xx�4HmM;?2xx�YRc

' r?BH2 U/�iQ 54 yVc

T`BMi7U]G� b2[m2Mx� Đ HmM;� W/\M]- HmM;?2xx� @ RVc
'

LQi�, HQ y }M�H2 MQM ĕ +QMi2;;B�iQ UMQM 7� T�`i2 /2HH� b2[m2Mx�- 7�
/� i2`KBM�iQ`2V
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GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

�bb2;M�K2MiQ 2 �Hi`B QT2`�iQ`B

AM *- HǶQT2`�xBQM2 /B �bb2;M�K2MiQ t 4 2tT ĕ mMǶ2bT`2bbBQM2
BH p�HQ`2 /2HHǶ2bT`2bbBQM2 ĕ BH p�HQ`2 /B 2tT U+?2 ĕ � bm� pQHi�
mMǶ2bT`2bbBQM2V
H� p�Hmi�xBQM2 /2HHǶ2bT`2bbBQM2 t 4 2tT ?� mM bB/2@2z2+i, [m2HHQ /B
�bb2;M�`2 �HH� p�`B�#BH2 t BH p�HQ`2 /B 2tT

.mM[m2 BM `2�Hi¨- ǳ4Ǵ ĕ mM QT2`�iQ`2 U�bbQ+B�iBpQ � /2bi`�VX
1b2KTBQ, Zm�H ĕ HǶ2z2iiQ /B t 4 v 4 9 \

Ĕ 2[mBp�H2Mi2 �, t 4 Uv 4 9V
v 4 9 Ę 2bT`2bbBQM2 /B p�HQ`2 9 +QM KQ/B}+� UbB/2@2z2+iV /B v
t 4 Uv 4 9V Ę 2bT`2bbBQM2 /B p�HQ`2 9 +QM mHi2`BQ`2 KQ/B}+� bm t

GǶ2++2bbBpQ mbQ /B �bb2;M�K2MiB +QK2 2bT`2bbBQMB `2M/2 BH +Q/B+2
/B{+BH2 /� +QKT`2M/2`2 2 [mBM/B �M+?2 /� +Q``2;;2`2fKQ/B}+�`2X
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GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

PT2`�iQ`B /B BM+`2K2MiQ 2 /2+`2K2MiQ

�bb2;M�K2MiB /2H iBTQ, B 4 B Y R
B 4 B @ R bQMQ KQHiQ +QKmMBX

QT2`�iQ`2 /B BM+`2K2MiQ, YY
QT2`�iQ`2 /B /2+`2K2MiQ, @@

AM `2�Hi¨ YY +Q``BbTQM/2 � /m2 QT2`�iQ`B,
TQbiBM+`2K2MiQ, BYY

BH p�HQ`2 /2HHǶ2bT`2bbBQM2 ĕ BH p�HQ`2 /B B
bB/2@2z2+i, BM+`2K2Mi� B /B R

GǶ2z2iiQ /B
BMi B-Dc
B4ec
D4BYYc

ĕ D4e- B4dX
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GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

T`2BM+`2K2MiQ, YYB
BH p�HQ`2 /2HHǶ2bT`2bbBQM2 ĕ BH p�HQ`2 /B BYR
bB/2@2z2+i, BM+`2K2Mi� B /B R

GǶ2z2iiQ /B
BMi B-Dc
B4ec
D4YYBc

ĕ D4d- B4dX

U�M�HQ;�K2Mi2 T2` B@@ 2 @@BV

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kk8 f kN9



GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

LQi� bmHHǶmbQ /2;HB QT2`�iQ`B /B BM+`2K2MiQ 2 /2+`2K2MiQ
1b2KTBQ, Abi`mxBQM2 t v x

R BMi t- v- xc \ \ \
k t 4 9c 9 \ \
j v 4 kc 9 k \
9� x 4 Ut Y RV Y vc 9 k d
9# x 4 UtYYV Y vc 8 k e
9+ x 4 UYYtV Y vc 8 k d

LX"X, LQM mb�`2 K�B BM [m2biQ KQ/Q5
AM mMǶBbi`mxBQM2 /B �bb2;M�K2MiQ MQM +B /2pQMQ 2bb2`2 �Hi`B bB/2@2z2+i
UQHi`2 � [m2HHQ /2HHǶQT2`�iQ`2 /B �bb2;M�K2MiQV 555
_Bb+`Bp2`2- �/ 2b2KTBQ- +QK2 b2;m2,
9#, x 4 UtYYV Y vc =) x 4 t Y vc

tYYc

9+, x 4 UYYtV Y vc =) tYYc
x 4 t Y vc
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GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

P`/BM2 /B p�Hmi�xBQM2 /2;HB QT2`�M/B
AM ;2M2`�H2 BH * MQM bi�#BHBb+2 [m�H2 ĕ HǶQ`/BM2 /B p�Hmi�xBQM2 /2;HB
QT2`�M/B M2HH2 2bT`2bbBQMBX .BT2M/2 [mBM/B /�H +QKTBH�iQ`2X
1b2KTBQ, BMi t- v- xc
t 4 kc
v 4 9c
x 4 tYY Y Ut  vVc
Zm�H2 ĕ BH p�HQ`2 /B x\

b2 pB2M2 p�Hmi�iQ T`BK� tYY, k Y Uj  9V 4 R9
b2 pB2M2 p�Hmi�iQ T`BK� t v, Uk  9V Y k 4 Ry

6Q`K2 �##`2pB�i2 /2HHǶ�bb2;M�K2MiQ
� 4 � Y #c =) � Y4 #c
� 4 � @ #c =) � @4 #c
� 4 �  #c =) �  4 #c
� 4 � f #c =) � f4 #c
� 4 � W #c =) � W4 #c

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kkd f kN9



GBM;m�;;BQ * *QMi`QHHQ, �bb2;M�K2MiQ

1bT`2bbBQMB +QM/BxBQM�HB

�H TQbiQ /B
BMi t- v- xc
B7 Ut = vV
x 4 tc
2Hb2
x 4 vc
TQbbB�KQ b+`Bp2`2- T�`�7`�b�M/Q [m�MiQ b+`BiiQ- +QK2,
BMi t- v- xc
x 4 Ut = vV\ t , vc
�##B�KQ mb�iQ [m2HH2 +?2 p2M;QMQ /2}MBi2 2bT`2bbBQMB +QM/BxBQM�HB- H� +mB
bBMi�bbB ĕ,
U2bT`@RV\ 2bT`@k , 2bT`@j

� b2+QM/� /2HHǶ2bBiQ /2HH� p�Hmi�xBQM2 /2HH� T`BK� 2bT`2bbBQM2- bB p�Hmi� H�
b2+QM/� QTTm`2 H� i2`x�X

*X "Q/2B U.BTXiQ AM7Q`K�iB+�V 6SG kykjfk9 kk3 f kN9


