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bcdefc
SR gGhiPGgLQ I g GOF Gjk RPKLl m noKFR OM NOggGFK mO PGOFN m nLM LKLIKLGM p hI gFGHFIJJ IKLGM NKFOPKOFQR
RM S \

qr frstuvdw xw yr zu{|urffrtv{} wdt e} rzzuw}tvddr|w xw y{}|ew ~ryw v}w �ev }c�wddvtw
� wre�{ez xw uv|eweu wt � wre�{ez xw twfzd zrddc xw�r}t e} zrz vwu r�w� e} �ur�{} �
yr frv} wt w}devtw � w}�{uw zyed xw twfzd zrddc xw�r}t y�{ux v}rtweu �

_I J I�KFLNR mRN KRP[ML�ORN mR gFGHFIJJ IKLGM mRN GFmLMIKROFN RNK OM GOKLh LMmLNg RMNIjhR IOk GOF�
m n[OL g GOF KGOK QKOmLIMK RM NPLRMPRN \ �O nLh NGLK J IK[QJ IKLPLRM T g[iNLPLRM T P[LJ LNKR GO jLGhGHLNKR T
h nQKOmLIMK RM NPLRMPR mGLK LJg QFIKL�RJ RMK NI�GLF gFGHFIJJRF \

�{trtv{} etvyvdcw
UIMN PR mGPOJ RMK T MGON OKLhLNGMN mRN PIFIPK�FRN RM lGMKR ����� ��� gGOF LMmL�ORF PR �OL RNK

lFIgg Q �hRN gFGHFIJJRN RM HQMQFIh� GO PR �OL IggIFI�K p h nQPFIM mR h nGFmLMIKROF \
S[I�OR P[IgLKFR NR KRFJ LMR gIF OMR NRPKLGM � SR �O nLh lIOK FRKRMLF � �OL FRgFRMm hRN g GLMKN PhQN

mLNPOKQN mIMN hR P[IgLKFR \ SRN g GLMKN mGL�RMK oKFR zru�rvtwf w}t J I�KFLNQN g GOF Ij GFmRF hI NOLKR \
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¬KIMK mGMMQ OM gFGjh�J R p FQNGOmFR T NGM IMIhiNR PGMNLNKR p hR mQPGJgGNRF RM NGON�gFGjh�J RN
ghON NLJghRN k ON�O np IKKRLMmFR mRN gFGjh�J RN QhQJ RMKILFRN �OR h nGFmLMIKROF RNK PIgIjhR mR FQNGOmFR
��GLF ­HOFR ®\®� \

_R hIMHIHR mR gFGHFIJJ IKLGM g RFJ RK mR KFIMNPFLFR hR FQNOhKIK mR h nIMIhiNR mIMN OM lGFJ IhLNJ R
PGJgFQ[RMNLjhR gIF h nGFmLMIKROF \

Xh R] LNKR mL¯QFRMKRN PhINNRN mR hIMHIHRN mR gFGHFIJJ IKLGM \ SLKGMN °
± hIMHIHRN gFGPQmOFIO] ° ²mI T ³GFKFIM T EINPIh T SGj Gh T S T \\\
± hIMHIHRN lGMPKLGMMRhN ° WP[RJ R T _LNg T \\\
± hIMHIHRN Gjk RKN ° ´I�I T Sµµ T \\\¶ P[I�OR PhINNR mR hIMHIHRN RNK INNGPLQR OMR J QK[GmGhGHLR mR PGMPRgKLGM gIFKLPOhL�FR \
U IMN hRN hIMHIHRN gFGPQmOFIO] T GM mLNKLMHOR KGOk GOFN mRO] QhQJ RMKN lGMmIJ RMKIO] °
± hRN mGMMQRN �OL PGFFRNg GMmRMK RM �ORh�ORN NGFKRN IO] �IFLIjhRN RM J IK[QJ IKL�ORN \ Xh RNK LJ �

g GFKIMK mR J RMKLGMMRF LJJ QmLIKRJ RMK �OR hRN mGMMQRN MR NR FRNKFRLHMRMK gIN p mRN �IFLIjhRN
MOJ QFL�ORN ·

± hRN KFILKRJ RMKN �OL N nIgghL�ORMK p mRN mGMMQRN RK PGFFRNg GMmRMK RM �ORh�ORN NGFKRN IO] lGMP�
KLGMN J IK[QJ IKL�ORN \ ¶ MGO�RIO T Lh lIOK MGKRF �OR hRN KFILKRJ RMKN MR NGMK gIN lGFPQJ RMK mR
MIKOFR MOJ QFL�OR T jLRM IO PGMKFILFR \

Xh RNK lGMmIJ RMKIh �O nOM gFGHFIJJR NGLK IOKG�mGPOJ RMKQ ° OM gFGHFIJJR mGMK GM MR PGJgFRMm
gIN hR lGMPKLGMMRJ RMK RM hR hLNIMK RNK LMOKLhR \ VM R¯RK T OM gFGHFIJJR I OMR �LR ° Lh RNK QPFLK gIF OMR
g RFNGMMR T GO OMR Q�OLg R mR g RFNGMMRN ghON HQMQFIhRJ RMK · RMNOLKR T Lh g ROK oKFR J GmL­Q gIF m nIOKFRN
g RFNGMMRN T gIFlGLN NIMN IOPOM hLRM I�RP PRhhRN �OL h nGMK QPFLK \ WL PRKKR Q�OLg R MR PGJgFRMm gIN PR
�OL I QKQ QPFLK T hR gFGHFIJJR mR�LRMK LMOKLhR \ Xh lIOK NI�GLF �OR hI PGMPRgKLGM RK hI FQIhLNIKLGM m nOM
hGHLPLRh NGMK mRN Gg QFIKLGMN KF�N PG¸KRONRN \

²ONNL T Lh RNK LMmLNg RMNIjhR mR gFRMmFR mR j GMMRN [IjLKOmRN mR FQmIPKLGM mR gFGHFIJJRN m�N
hR mQjOK \ Xh lIOmFI mGMP KGOk GOFN gFQNRMKRF RK mGPOJ RMKRF PGFFRPKRJ RMK hRN gFGHFIJJRN �OR MGON
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`M OKLhLNR hRN IFjFRN gFGHFIJJ IKL�ORN g GOF R]gFLJ RF hRN IhHGFLK[J RN \ _RN IFjFRN gFGHFIJJ I�

KL�ORN NGMK OMR FRgFQNRMKIKLGM HFIg[L�OR LMmQg RMmIMKR mO hIMHIHR mR gFGHFIJJ IKLGM OKLhLNQ \ XhN
g RFJ RKKRMK mR NR PGMPRMKFRF NOF h nIhHGFLK[J R RK hILNNRF mR PÀKQ hRN gFGjh�J RN mR NiMKI]R gIFKLPOhLRFN
p P[I�OR hIMHIHR \

`M OKLhLNR hR hIMHIHR mR gFGHFIJJ IKLGM S mIMN hR PImFR mO PGOFN T mRN ZU RK mRN ZE\
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EIFJ L hRN mGMMQRN T GM mLNKLMHOR LJJ QmLIKRJ RMK °
± hRN PGMNKIMKRN �OL g GNN�mRMK OMR �IhROF �OL MR P[IMHR k IJ ILN · gIF R]RJghR T

π
·

± hRN �IFLIjhRN mGMK hI �IhROF g ROK oKFR J GmL­QR \
^MR mGMMQR g GFKR °
± OM MGJ T GO LmRMKL­PIKROF T PGMNKLKOQ mR hRKKFRN T mR P[L¯ FRN RK mO PIFIPK�FR Ì RM FRNg RPKIMK

hI F�HhR �O nOM LmRMKL­PIKROF mQjOKR lGFPQJ RMK gIF OMR hRKKFR GO Ì �J ILN P nRNK p Q�LKRF� \ S
lILK hI mLNKLMPKLGM RMKFR J IkONPOhR RK J LMONPOhR \ EIF R]RJghR T ÍÎ �T ÏÐÑÒÓ RK ÍÌÔ NGMK KFGLN
LmRMKL­PIKROFN �IhLmRN RM S · ÍÎ � T ÕÎ �T ÍÖ× NGMK KFGLN LmRMKL­PIKROFN mL¯QFRMKN ·

± OM Kig R �OL Ng QPL­R h nRMNRJjhR mRN �IhROFN �OR g ROK gFRMmFR hI mGMMQR RK hRN Gg QFIKLGMN �OL
hO L NGMK IgghLPIj hRN \

XMKOLKL�RJ RMK T OMR mGMMQR RNK OMR j G�KR mIMN hI�ORhhR GM g ROK J RKKFR OMR �IhROF \
U IMN OM gFGHFIJJR T KGOKR mGMMQR mGLK oKFR mQPhIFQR I�IMK m noKFR OKLhLNQR · NGM MGJ RK NGM Kig R

MR g RO�RMK gIN oKFR J GmL­QN gIF hI NOLKR mIMN hR gFGHFIJJR \
�ORh�ORN Kig RN NGO�RMK FRMPGMKFQN NGMK ° RMKLRF T FQRh T PIFIPK�FR T P[I�MR mR PIFIPK�FRN \

Ø ÙÚ ÛÜ ÝÞß Ü àáâ
_R Kig R �ãä FRgFQNRMKR hRN �IhROFN RMKL�FRN T g GNLKL�RN RK MQHIKL�RN \

å æçæç èéêëìíîïêðìé
_I mQPhIFIKLGM RK h nOKLhLNIKLGM hI ghON NLJghR m nOMR �IFLIjhR mR Kig R �ãä N nR]gFLJ R mR hI J IML�FR

NOL�IMKR RM S °
�ãä � ñ
ò ó ôõ ñ

ö



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`_I gFRJ L�FR hLHMR �ãä � ñ mQPhIFR OMR �IFLIjhR mGMK hR MGJ RNK � RK mGMK hR Kig R RNK �ãä \ _R ñ p
hI ­M mR hI hLHMR LMmL�OR hI ­M mR hI mQPhIFIKLGM \ U QPhIFQR mR Kig R �ãä T hI �IFLIjhR � g GOFFI PGMKRMLF
OMR �IhROF RMKL�FR T g GNLKL�R GO MQHIKL�R \

_I hLHMR NOL�IMKR � ó ôõ ñ I¯RPKR hI �IhROF ôõ p hI �IFLIjhR �\ _R ñ LMmL�OR hI ­M mR h nLMNKFOPKLGM \
¾ RJ IF�OR m nGFmFR HQMQFIhR ° KGOKR mQPhIFIKLGM RK KGOKR LM NKFOPKLGM NR KRFJ LMR gIF OM ñ\
WL h nGM GJ RK mR mQPhIFRF OMR �IFLIjhR T hR PGJgLhIKROF LMmL�OR OMR RFFROF mIMN hR gFGHFIJJR \ UR

J oJ R T NL GM RNNILR m nI¯RPKRF OMR �IhROF �OL MR PGFFRNg GMm gIN IO Kig R mR hI �IFLIjhR T OMR RFFROF RNK
LMmL�OQR \

`M g ROK QHIhRJ RMK I¯RPKRF hR FQNOhKIK m nOM PIhPOh °
�ãä � ñ
� ó ôõ ÷ Ð ø Ò ñ
UIMN PR PIN T � FRùGLK hI �IhROF ôÓ \ `M g ROK QHIhRJ RMK lILFR mRN PIhPOhN NOF mRN �IFLIjhRN °

�ãä � ú Ñ ñ
� ó û ñ
Ñ ó Ð ñ
� ó � ø Ñ ñ
Ñ ó � ø üÑ ÷ ûý þ Ò ñ
UIMN PRK R]RJghR T GM MGKR �OR h nGM g ROK mQPhIFRF ghONLROFN �IFLIjhRN mR J oJ R Kig R RM OMR NROhR

lGLN �hLHMR ®� · IgF�N I�GLF I¯RPKQ û p hI �IFLIjhR � RK Ð p hI �IFLIj hR Ñ �hLHMRN a RK ¹� T h nLMNKFOPKLGM
mR hI hLHMR ¿ I¯RPKR hR FQNOhKIK mO gFGmOLK mR hI �IhROF mR � gIF hI �IhROF mR Ñ · hI �IhROF mR hI
�IFLIjhR � RNK mGMP J GmL­QR mR û p ôû \ _ nLMNKFOPKLGM mR hI hLHMR Á J GmL­R hI �IhROF mR Ñ �OL mR�LRMK
ôû ø üÐ ÷ ûý þ Ò NGLK Óõ \
å æçæå ÿ��ë�êðìé� �îë ��� ����îë� í� ê��� �	


_RN Gg QFIKROFN �OL g RO�RMK oKFR OKLhLNQN NOF mRN �IhROFN RMKL�FRN NGMK °
± ÷ g GOF h nImmLKLGM ·
± � gGOF hI NGONKFIPKLGM ·
± ø g GOF hR gFGmOLK ·
± þ g GOF hI mL� LNLGM RMKL�FR ° gIF R]RJghR T û þ Ò mGMMR Ò ·
± � gGOF hR FRNKR mR hI mL�LNLGM RMKL�FR ° gIF R]RJghR T û � Ò mGMMR ôT hR FRNKR mR hI mL�LNLGM

RMKL�FR mR û gIF Ò ·





EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`_GFN�OR ghONLROFN Gg QFIKROFN NGMK OKLhLNQN mIMN OMR R]gFRNNLGM �gIF R]RJghR T Ò÷ÐøôÒ�� � T h nGFmFRmIMN hR�ORh hRN Gg QFIKROFN NGMK Q�IhOQN mGLK oKFR ­]Q �
(2 + 3) × (12 − 4)

T GO
((2 + 3) ∗ 12) − 4

T GO
2+3∗(12−4)

T \\\� \ EGOF PRhI T OMR � ������� RNK INNGPLQR p P[I�OR Gg QFIKROF \ `M I hRN F�HhRN NOL�IMKRN °
± ø T þ RK � T gOLN
± ÷ RK � \RK hRN R]gFRNNLGMN NGMK Q�IhOQRN mR hI HIOP[R �RFN hI mFGLKR · ILMNL T Í þ Î ÷ � I g GOF �IhROF a

b + c
T

IhGFN �OR Í þ üÎ ÷ �ý �IOK a
b+c

\ _ nR]RJghR gON [IOK �Ò÷ÐøôÒ�� I mGMP g GOF �IhROF
2+(3×12)−4 =

34
� \

Ø ÙØ �� �Ý ������Ý ��� �Ü ������ �Ü� ���� �Ü �Ü � �!"����Ý ���
`M gROK LMLKLIhLNRF hI �IhROF m nOMR �IFLIjhR m�N NI mQPhIFIKLGM T ghOKÀK �OR m nI�GLF OMR LMNKFOPKLGM

�OL hR lILK R]ghLPLKRJ RMK \ EGOF PRhI T GM OKLhLNR hI MGKIKLGM NOL�IMKR °
�ãä � ó ôõ ñ
�OL mQPhIFR hI �IFLIjhR � mR Kig R �ãä RK h nLM LKLIhLNR I�RP hI �IhROF ôõ \

Ø Ù# ÛÜ� "���Ý��ÝÜ�
^MR PGMNKIMKR RNK OMR mGMMQR mGMK hI �IhROF MR g ROK gIN oKFR J GmL­QR \ `M hI mQPhIFR mR hI

J IML�FR NOL�IMKR °
��ã$ä �ãä �$ä ó �Ð% ñ
�OL mQPhIFR OMR PGMNKIMKR mQMGJJQR �$ä mR Kig R �ãä RK mGMK hI �IhROF RNK �Ð% \ EIF hI NOLKR T Lh

RNK LMKRFmLK m nRNNIiRF mR J GmL­RF hI �IhROF mR �$ä \ ² LMNL T h nLMNKFOPKLGM �$ä ó Ò& ñ gFG�G�ORFI OMR
RFFROF mR PGJgLhIKLGM \
Ø Ù' ÛÜ� ß ���ÝÜ ��

_I MGKLGM mR � gGLMKROF � RNK OMR MGKLGM lGMmIJ RMKIhR RM S \ ²ONNL T MGON hI gFQNRMKGMN LJJ Q�
mLIKRJ RMK \

^MR �IFLIjhR g ROK oKFR �OR PGJJR OMR j G�KR g GFKIMK OM MGJ RK PGMKRMIMK OMR �IhROF m nOM
PRFKILM Kig R ��GLF hI ­HOFR a \®�I�� \

^M gGLMKROF RNK NLJghRJ RMK OMR �IFLIjhR �OL PGMKLRMK OMR � (�P[R � �RFN OMR IOKFR �IFLIjhR ·
g hOKÀK �OR (�P[R T GM gIFhR mR FQlQFRMPR GO m nImFRNNR \ _R Kig R mO gGLMKROF LMmL�OR hR Kig R mR hI
�IFLIjhR �RFN hR�ORh Lh g GLMKR ��GLF hI ­HOFR a \®�j �� \

VM S T
)
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a

3

*+, -./ 0+12+34/ /56 7./ 3896/ :72 ;8.62/.6 7./ 0+<
4/71 = >7. ;/16+2. 6?@/ A

a

3

p

*3 , -. @82.6/71 /56 7./ BC;D/ 0/15 7./ 3896/ :72
;8.62/.6 7./ 0+4/71 = >7. ;/16+2. 6?@/ A

º»¼ ½ a \® ± EIFLIjhR RK g GLMKROF
�ãä Í ñ
mQPhIFR OMR �IFLIjhR mGMK hR MGJ RNK Í RK mGMK hR Kig R RNK �ãä T P nRNK�p�mLFR RMKLRF \ ^MR lGLN

mQPhIFQR T OMR �IhROF g ROK oKFR I¯RPKQR p OMR �IFLIjhR °
Í ó Ð ñ
EGOF mQPhIFRF OM gGLMKROF NOF OMR �IFLIjhR mR Kig R RMKLRF T GM QPFLK °

�ãä øF ñ
`M g ROK RMNOLKR hO L mGMMRF OMR �IhROF · gIF R]RJghR T g GOF hR lILFR g GLMKRF NOF hR PGMKRMO mR hI

�IFLIjhR Í T GM QPFLFI °
F ó G Í ñ
G RNK OM Gg QFIKROF �OL N nIgghL�OR p OMR �IFLIjhR RK lGOFMLK OMR FQlQFRMPR NOF PRKKR �IFLIjhR \ U �N

�OR h nLMNKFOPKLGM gFQPQmRMKR I QKQ R]QPOKQR T hI �IFLIjhR Í RK hR g GLMKROF F NGMK hLQN \ `M g ROK IPPQmRF
p hI �IhROF FQlQFRMPQR gIF OM gGLMKROF gIF h nGg QFIKROF ø · NL h nGM QPFLK øF T P nRNK R]IPKRJ RMK PGJJR NL
h nGM QPFLK Í · hI �IhROF mR PRN mRO] Gjk RKN RNK Ð \

`M g ROK QHIhRJ RMK J GmL­ RF hI �IhROF mR hI �IFLIjhR Í �LI hR g GLMKROF F \ ² LMNL T NL h nGM QPFLK °
øF ó H ñ
hI �IhROF mR hI �IFLIjhR Í RNK mQNGFJ ILN H \WOggGNGMN �O nOMR �IFLIjhR Î ILK QKQ mQPhIFQR mR Kig R �ãä T GM g ROK RMNOLKR QPFLFR °

®I
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F ó G Î ñ
øF �IOmFI IhGFN 
 gOLN�OR F FQlQFRMPR mQNGFJ ILN hI �IFLIj hR Î RK MGM ghON hI �IFLIjhR Í \

Ø ÙJ KLÜ�"�"Ü
�ãä Í ú Î ú � ñ
�ãä øF ú øM ñ
Í ó ôõ ñ Î ó Òõ ñ � ó Ðõ ñ
F ó GÎ ñ M ó F ñ
þø NÍO���$ Ô� Í ú Î ú � ú øF ú øM P øþøF ó øF ÷ Ð ñ
þø NÍO���$ Ô� Í ú Î ú � ú øF ú øM P øþøM ó ÒH ñ
þø NÍO���$ Ô� Í ú Î ú � ú øF ú øM P øþ
F ó G � ñ øF ó ô& ñ øM ó ÒÐ ñ
þø NÍO���$ Ô� Í ú Î ú � ú øF ú øM P øþ

Ø ÙQ RÜ S T�� U� Ý �ÜÝÜ��� � "V�ß �Ý�Ü
± hI MGKLGM mR �IFLIjhR
± hI MGKLGM mR PGMNKIMKR
± hI MGKLGM mR Kig R
± hRN PIFIPKQFLNKL�ORN mO Kig R �ãä
± hI MGKLGM mR g GLMKROF

®®
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_RN KFILKRJ RMKN PGMPRFMRMK hI FQIhLNIKLGM mRN Gg QFIKLGMN · hRN KFILKRJ RMKN IHLNNRMK NOF mRN mGM�
MQRN ° hRN KFILKRJ RMKN gFRMMRMK mRN mGMMQRN RM RMKFQR RK lGOFMLNNRMK mRN FQNOhKIKN \

`M g ROK �GLF h nIMIhGHOR I�RP OMR J IP[LMR GOKLh �OL gFRMm mR hI J IKL�FR gFRJ L�FR RM RMKFQR RK
lGOFMLK mRN gL�PRN ONLMQRN RM NGFKLR T GO hR g QKFLM mO jGOhIMHRF �OL FRùGLK RM RMKFQR lIFLMR T hR�OFR T NRh
RK RIO T RK gFGmOLK RM NGFKLR mR hI g^KR p gILMN \

U IMN hR P[IgLKFR gFQPQmRMK T MGON I�GMN FRMPGMKFQ hRN KFILKRJ RMKN hRN ghON NLJghRN °
± hRN Gg QFIKLGMN NOF hRN MGJjFRN RMKLRFN ·
± h nI¯ RPKIKLGM m nOMR �IhROF p OMR �IFLIjhR \
_ GON mQPFL�GMN J ILMKRMIMK hRN LMNKFOPKLGMN I�RP hRN�ORhN `abc � hRN gFGHFIJJRN NGMK ­MIhRJ RMK

FQIhLNQN \ _ GON hRN mQPFL�GMN NGON hI lGFJ R m nIFjFRN gFGHFIJJ IKL�ORN \ `OKFR hRN Gg QFIKLGMN mR jINR
RK h nI¯ RPKIKLGM �ORN IO P[IgLKFR gFQPQmRMK T PRN LMNKFOPKLGMN NR FQNOJ RMK RM KFGLN NKFOPKOFRN °

± hI NQ�ORMPR ·
± hR KRNK ·
± hI j GOPhR \
VMNOLKR T MGON LMmL�ORFGMN hI KFImOPKLGM mRN IFjFRN gFGHFIJJ IKL�ORN RM S \
d0e126+3 4/f /.6 ghij k 4/5 @18l1+ff/5 :7/ .875 e;1218.5 /. mno 4/5 6+34/715 /6 +761/5 61+26/f /.65 =/ 6/p6/5

0/.=75 =+.5 4/ ;8ff/1;/ o 4/5 q /7p 02=e85 o 4/5 .+02l+6/715 r.6/1./6 o 4/5 ;8f@24+6/715 o AAA

pgcd de a et ba, b entiers pgcd

º»¼ ½ ¹ \® ± ^M KFILKRJ RMK PGMNGJJR mRN mGMMQRN RK lGOFMLK OM FQNOhKIK ° LPL T mRO] RMKLRFN �hRN mGMMQRN�
NGMK KFIMNlGFJ QRN RM OM RMKLRF T FQNOhKIK mO KFILKRJ RMK � gHPm �\

®¹



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`# ÙÚ ÛÜ� ����Ü� ß��s��tt�Ý �S Ü� u �� �!S Ü�"Ü � T���Ý� "Ý ����
EGOF R]gFLJ RF hR FQNOhKIK mR h nIMIhiNR m nOM gFGjh�J R T MGON OKLhLNRFGMN hI MGKLGM m nIFjFR gFG�

HFIJJ IKL�OR \ ^M IFjFR gFGHFIJJ IKL�OR g RFJ RK mR NR lG PIhLNRF NOF h nIhHGFLK[J R RM hILNNIMK mR PÀKQ
hRN gIFKLPOhIFLKQN mR KRh GO KRh hIMHIHR \ U IMN hI NOLKR mO PGOFN T MGON Ij GFmRFGMN RM gFRJ LRF hLRO hRN
MGKLGMN mR KFILKRJ RMK p h nILmR m nIFjFRN gFGHFIJJ IKL�ORN · mR J oJ R T RM ZU RK RM ZET MGON MGON IKKI�
P[RFGMN p GjKRM LF h nIFjFR gFGHFIJJ IKL�OR mO gFGjh�J R gGNQ \ VMNOLKR NROhRJ RMK T MGON hR KFImOLFGMN
RM S \

_ GON IhhGMN LJJ QmLIKRJ RMK mGMMRF OM R]RJghR ° mGMMRF h nIFjFR gFGHFIJJ IKL�OR mR h nIPKLGM
NOL�IMKR °

®\ NILNLR IO PhI�LRF mR hI �IhROF mR mRO] RMKLRFN ·
a \ PIhPOh mR hI J GiRMMR mR PRN mRO] RMKLRFN ·
¹ \ Iv P[IHR mR PRKKR J GiRMMR \
_ nIFjFR RNK LMmL�OQ p hI ­HOFR ¹ \a \ wQMQFIhRJ RMK T RM LMlGFJ IKL�OR T OM IFjFR NR hLK mR [IOK RM

jIN ° NI FIPLMR RNK RM [IOK T m nGx gIFKRMK mRN jFIMP[RN kON�O np IKKRLMmFR NRN lROLhhRN RM jIN \ S nRNK
NLJghRJ RMK OMR �ORNKLGM m n[IjLKOmR \

`M MGKR hRN QhQJ RMKN NOL�IMKN °
± OM FRPKIMHhR LMmL�OIMK hR MGJ mR h nIPKLGM ° Y`yV__V ·
± RM mRNNGON T OM NiJjGhR

→
�OL NLHML­R � NQ�ORMPR m nLMNKFOPKLGMN �\ _RN LMNKFOPKLGMN RM

�ORNKLGM NGMK NLKOQRN RM mRNNGON mR PR NiJjGhR \ _RN FRPKIMHhRN FIKKIP[QN NGON PR NiJjGhR NGMK
R]QPOKQRN mIMN h nGFmFR T mR HIOP[R p mFGLKR ·

± RM mRNNGON T p HIOP[R T OM FRPKIMHhR LMmL�OIMK h nIPKLGM FQIhLNQR LPL ° � NILNLR mR mRO] MGJjFRN IO
PhI�LRF � RK RM mRNNGON T OM FRPKIMHhR LMmL�OIMK hRN IPKLGMN p FQIhLNRF ° � NILNLF ² RK z � ·

± OMR lGLN PRKKR IPKLGM FQIhLNQR �hRN �IFLIjhRN ² RK z PGMKLRMMRMK mGMP hRN �IhROFN mGMK Lh lIOK
PIhPOhRF hI J GiRMMR� T h nR]QPOKLGM NR g GOFNOLK T RM NQ�ORMPR T I�RP h nIPKLGM �OL NR KFGO�R p NI
mFGLKR T NGLK � PIhPOh mR hI J GiRMMR �\ ¶ MGO�RIO T h nIPKLGM RNK PGJJRMKQR mIMN OM FRPKIMHhR
FIKKIP[Q p h nIPKLGM R¯RPKL�R mR PIhPOh mR hI J GiRMMR RK mR NGM I¯RPKIKLGM p hI �IFLIjhR Y`y \
_R NiJjGhR

←
RNK PRhO L mR h nI¯RPKIKLGM m nOMR �IhROF p OMR �IFLIjhR \ Xh NLHML­R LPL ° I¯RPKRF p

hI �IFLIjhR Y`y hI �IhROF mR A+B
2

·
± OMR lGLN PRKKR IPKLGM FQIhLNQR �hRN �IFLIjhRN ² RK z PGMKLRMMRMK mGMP KGOk GOFN hRN �IhROFN mGMK Lh

lIOK PIhPOhRF hI J GiRMMR RK Y`y PGMKLRMK PRKKR J GiRMMR� T h nR]QPOKLGM NR g GOFNOLK T RM NQ�ORMPR T
I�RP h nIPKLGM �OL NR KFGO�R p mFGLKR T NGLK � Iv P[IHR mO FQNOhKIK �\ VMPGFR OMR lGLN T h nIPKLGM RNK
PGJJRMKQR gOLN RhhR RNK mQPFLKR mIMN hR FRPKIMHhR RM mRNNGON ·

± gOLN�O nLh M ni I ghON m nIPKLGM p hI mFGLKR mR PRhhR�PL T h nR]QPOKLGM mR h nIPKLGM Y`yV__V RNK
KRFJ LMQR \

®¿
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moyenne

Calculer leur

clavier

nombres au

Saisir deux
Afficher le

Saisir A et B
Afficher MOY

MOY
A+B

2

MOYENNE

résultat

º»¼ ½ ¹ \a ± ²FjFR gFGHFIJJ IKL�OR mR h nIPKLGM PIhPOh mR J GiRMMR \

Condition

Boîte Alors

Si

º»¼ ½ ¹ \¹ ± ²FjFR gFGHFIJJ IKL�OR m nOM KRNK WL{²hGFN
# ÙØ ÛÜ� ÝÜ�Ý�

_RN LMNKFOPKLGMN mR KRNK g RFJ RKKRMK h nR]QPOKLGM m nLMNKFOPKLGMN NGON PGMmLKLGM \ SRN KRNKN g RO�RMK
gFRMmFR mRO] lGFJ RN T hRN KRNKN WL{²hGFN RK hRN KRNKN WL{²hGFN{WLMGM \
| æå æç }��ê ~ð�� �ìë�

WGON lGFJ R m nIFjFR gFGHFIJJ IKL�OR T hR KRNK WL{²hGFN RNK FRgFQNRMKQ p hI ­HOFR ¹ \¹ \ `M KFGO�R
OMR PGMmLKLGM RNK OMR j G�KR m nLMNKFOPKLGM �OR MGON MGJJRFGMN � j G�KR�IhGFN �\

_R gFLMPLg R m nR]QPOKLGM RNK hR NOL�IMK °
®\ hI ��ãÔ�ä ��ã RNK Q�IhOQR · NI �IhROF RNK NGLK ���� NGLK º�b� ·
a \ NL RhhR RNK �FILR T hRN LMNKFOPKLGMN mR hI j G�KR�IhGFN NGMK R]QPOKQRN ·
¹ \ NL RhhR RNK lIONNR T IOPOMR LMNKFOPKLGM M nRNK R]QPOKQR \
_I ­HOFR ¹ \¿ gFGg GNR OM R]RJghR ° hI �IhROF m nOMR �IFLIjhR RNK KRNKQR RK OM J RNNIHR RNK Iv P[Q

NL hR MGJjFR RNK MOh \
®Á
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Si

Afficher "V est nul"
V = 0

ExempleSiAlors

º»¼ ½ ¹ \¿ ± V]RJghR m nOM KRNK WL{²hGFN ° hI PGMmLKLGM KRNKR NL hI �IhROF mR hI �IFLIjhR RNK MOhhR \ U IMN
PR PIN T hI j G�KR�IhGFN RNK R]QPOKQR RK Iv P[R OM J RNNIHR \

Si

Condition

Boîte Alors Boîte Sinon

º»¼ ½ ¹ \Á ± ²FjFR gFGHFIJJ IKL�OR m nOM KRNK WL{²hGFN{WLMGM
| æå æå }��ê ~ð�� �ìë��~ ðéìé

WGON lGFJ R m nIFjFR gFGHFIJJ IKL�OR T hR KRNK WL{²hGFN{WLMGM RNK FRgFQNRMKQ p hI ­HOFR ¹ \Á \ `M FR�
KFGO�R PGJJR gFQPQmRJJRMK OMR PGMmLKLGM T J ILN MGON I�GMN PRKKR lGLN�PL mRO] jG�KRN m nLMNKFOPKLGMN T
hI j G�KR�IhGFN NLKOQR p mFGLKR mR hI PGMmLKLGM T RK hI � j G�KR�NLMGM � NLKOQR p NI mFGLKR \

_R gFLMPLg R m nR]QPOKLGM RNK hR NOL�IMK °
®\ hI ��ãÔ�ä ��ã RNK Q�IhOQR · NI �IhROF RNK NGLK ���� NGLK º�b� ·
a \ NL RhhR RNK �FILR T hRN LMNKFOPKLGMN mR hI j G�KR�IhGFN NGMK R]QPOKQRN ·
¹ \ NL RhhR RNK lIONNR T hRN LMNKFOPKLGMN mR hI j G�KR�NLMGM NGMK R]QPOKQRN \
U IMN OM KRNK WL{²hGFN{WLMGM T NGLK hI j G�KR�IhGFN NGLK hI j G�KR�NLMGM RNK R]QPOKQR · p h nR]QPOKLGM

mO KRNK T h nOMR mRN mRO] RNK lGFPQJ RMK R]QPOKQR J ILN k IJ ILN hRN mRO] \
_I ­HOFR ¹ \Â gFGg GNR OM R]RJghR ° hI �IhROF m nOMR �IFLIjhR RNK KRNKQR RK OM J RNNIHR RNK Iv P[Q

RM lGMPKLGM mR hI gIFLKQ mO MGJjFR \
# Ù# ÛÜ� � � "�Ü�

_RN j GOPhRN g RFJ RKKRMK mR FQIhLNRF ghONLROFN lGLN mR NOLKR hI J oJ R NQ�ORMPR m nLMNKFOPKLGMN \ Xh RM
R] LNKR ghONLROFN lGFJ RN RK MGON KFILKRFGMN mRN j GOPhRN ZIMK��OR RK mRN j GOPhRN EGOF \

®Â
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Si

V est pair Afficher

"V a une valeur paire"

Afficher

"V a une valeur impaire"

ExempleSiAlorsSinon

º»¼ ½ ¹ \Â ± V]RJghR m nOM KRNK WL{²hGFN{WLMGM ° hI PGMmLKLGM KRNKR NL hI �IhROF mR hI �IFLIjhR RNK gILFR \
WRhGM hR PIN T hI j G�KR�IhGFN GO hI j G�KR�NLMGM RNK R]QPOKQR RK Iv P[R OM J RNNIHR \

Condition

d’itération

Action tant que

vérifiée

la condition est

Tq

º»¼ ½ ¹ \ö ± ²FjFR gFGHFIJJ IKL�OR m nOMR j GOPhR ZIMK��OR
| æ| æç �� �ìîï �� }�éê��î�

UIMN OMR j GOPhR ZIMK��OR T hI NQ�ORMPR m nLMNKFOPKLGMN RNK FQg QKQR KIMK �O nOMR PRFKILMR PGMmLKLGM
RNK �QFL­QR \ _ nIFjFR gFGHFIJJ IKL�OR PGFFRNg GMmIMK RNK LMmL�OQ p hI ­HOFR ¹ \ö \

_R gFLMPLg R m nR]QPOKLGM m nOMR j GOPhR ZIMK��OR RNK hR NOL�IMK °
®\ hI PGMmLKLGM RNK PIhPOhQR \ SGJJR mIMN OM KRNK T NI �IhROF RNK ���� GO º�b� ·
a \ NL hI PGMmLKLGM RNK �QFL­QR T h nIPKLGM LMmL�OQR p NI mFGLKR RNK R]QPOKQR \ ¶ h nLNNOR mR h nR]QPOKLGM

mR PRKKR IPKLGM T GM FR�LRMK p h nQKIg R ® ·
¹ \ NL hI PGMmLKLGM M nRNK gIN �QFL­QR T h nR]QPOKLGM mO ZIMK��OR RNK KRFJ LMQR \
`M MGKR �OR NL hI PGMmLKLGM M nRNK gIN �QFL­QR hGFN mR NI gFRJ L�FR Q�IhOIKLGM T h nIPKLGM LMmL�OQR

M nRNK k IJ ILN R]QPOKQR \
¾ �HhR p FRNg RPKRF ° Lh lIOK LJg QFIKL�RJ RMK N nINNOFRF �OR hI PGMmLKLGM m nLKQFIKLGM mR�LRMK lIONNR p

OM J GJ RMK g GOF RM NGFKLF \
SGMNLmQFGMN OM R]RJghR ° QPFLFR OMR IPKLGM �OL PIhPOhR hI NGJJ R mRN ®I gFRJ LRFN RMKLRFN MIKOFRhN

�hRN RMKLRFN mR ® p ®I� \ _ nIFjFR gFGHFIJJ IKL�OR RM RNK LMmL�OQ p hI ­HOFR ¹ \
 \ EGOF PRhI T GM PGMNLmQFR
OMR �IFLIjhR X �OL QHF�MR hRN �IhROFN mR ® p ®I RK T p P[I�OR LKQFIKLGM T GM Ik GOKRFI NI �IhROF p OMR

®ö
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I <= 10

de 1 à 10

Somme des entiers

Tq

0SOMME

1I

I + 1I

SOMME + ISOMME

º»¼ ½ ¹ \
 ± ^M IFjFR gFGHFIJJ IKL�OR g GOF OMR IPKLGM PGMNLNKIMK p lILFR hI NGJJ R mRN RMKLRFN mR ®
p ®I RK OKLhLNIMK OMR j GOPhR ZIMK��OR \
IOKFR �IFLIjhR T W`YYV LMLKLIhLNQR IO gFQIhIjhR p I \ EIF ILhhROFN T p P[I�OR LKQFIKLGM T hI �IFLIjhR X RNK
LMPFQJ RMKQR \ _GFN�OR X IKKRLMK hI �IhROF ®®T GM I KRFJ LMQ T PR �OL R]ghL�OR hI PGMmLKLGM m nLKQFIKLGM mO
ZIMK��OR \

`M g ROK PGJgGNRF mRN IPKLGMN ghON PGJghR]RN RM OKLhLNIMK ghONLROFN KFILKRJ RMKN mIMN OMR J oJ R
IPKLGM \ ² LMNL T GM g ROK mQ­MLF OMR IPKLGM �OL T g GOF hRN RMKLRFN mR Á p ®T Iv P[R N nLh RNK gILF GO LJgILF
��GLF ­HOFR ¹ \)� \
| æ| æå �� �ìîï �� �ìîë

UIMN OMR j GOPhR EGOF T GM PGMMI�K hR MGJjFR m nLKQFIKLGMN p FQIhLNRF \ _ nIFjFR gFGHFIJJ IKL�OR
PGFFRNg GMmIMK RNK LMmL�OQ p hI ­HOFR ¹ \®I \

_R gFLMPLg R m nR]QPOKLGM m nOMR j GOPhR EGOF RNK hR NO L�IMK °
®\ OMR �IFLIjhR �Igg RhQR � LMmLPR mR j GOPhR �� RNK OKLhLNQR · RhhR �I NOPPRNNL�RJ RMK gFRMmFR hRN

�IhROFN LMmL�OQRN mIMN h nLMKRF�IhhR \ V hhR RNK KGOK m nIj GFm LMLKLIhLNQR I�RP hI j GFMR LMlQFLROFR mR
h nLMKRF�IhhR ·

a \ h nIPKLGM INNGPLQR RNK R]QPOKQR · hI �IhROF mR h nLMmLPR g ROK oKFR OKLhLNQR ·
¹ \ h nLMmLPR mR j GOPhR RNK LMPFQJ RMKQ ·
¿ \ NL h nLMmLPR mR j GOPhR RNK KGOk GOFN LMlQFLROF GO QHIh p hI j GFMR NOg QFLROFR mR h nLMKRF�IhhR T GM

FRKGOFMR p h nQKIg R a · NLMGM T h nR]QPOKLGM mR hI j GOPhR RNK KRFJ LMQR \
SGMNLmQFGMN p MGO�RIO h nR]RJghR KFILKQ I�RP hI j GOPhR ZIMK��OR ° QPFLFR OMR IPKLGM �OL PIhPO hR

hI NGJJ R mRN ®I gFRJ LRFN RMKLRFN MIKOFRhN �hRN RMKLRFN mR ® p ®I� \ `M OKLhLNR PRKKR lGLN�PL OMR j GOPhR
EGOF \ _ nIFjFR gFGHFIJJ IKL�OR RNK LMmL�OQ p hI ­HOFR ¹ \®®\ SRKKR lGLN�PL T hI �IFLIjhR X �OL QHF�MR
hRN �IhROFN mR ® p ®I RNK h nLMmLPR mR j GOPhR \ _ nLMKRF�IhhR mIMN hR�ORh NI �IhROF �IFLR RNK Ng QPL­Q \ WGM
LMPFQJ RMKIKLGM RNK PRKKR lGLN IOKGJ IKL�OR \ _ nIPKLGM IPKLGM PGMNLNKR mGMP NLJghRJ RMK p Ik GOKRF hR
PGMKRMO PGOFIMK mR h nLMmLPR mR j GOPhR p hI �IFLIjhR W`YYV \

®
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I est pair
Afficher
I est impair

I non nul

5

TqInitialisation

I

Si

Afficher

ExempleTqSi

I est pair

I I - 1

º»¼ ½ ¹ \) ± ^M IFjFR gFGHFIJJ IKL�OR g GOF OMR IPKLGM PGMNLNKIMK T g GOF hRN RMKLRFN mR Á p ®T p Iv P[RF
N nLh RNK gILF GO LJgILF \ `M �GLK �OR h nGM g ROK PGJgGNRF mRN IPKLGMN PGJghR]RN RM PGJjLMIMK hRN
KFILKRJ RMKN mR jINR ° NQ�ORMPR T KRNK T j GOPhR \

Indice [a, b]ε

Pour

Action tant que

verifiée

la condition est

º»¼ ½ ¹ \®I ± ²FjFR gFGHFIJJ IKL�OR m nOMR j GOPhR EGOF

Pour

SOMME + I

SOMME

de 1 a 10
Somme des entiers

0

SOMME1 <= I <= 10

º»¼ ½ ¹ \®® ± ^M IFjFR gFGHFIJJ IKL�OR g GOF OMR IPKLGM PGMNLNKIMK p lILFR hI NGJJ R mRN RMKLRFN mR ®
p ®I RK OKLhLNIMK OMR j GOPhR EGOF \

®)



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`_I KFImOPKLGM mR PR gFGjh�J R p h nILmR m nOMR j GOPhR EGOF RNK j RIOPGOg ghON MIKOFRhhR �O nI�RP OMR
j GOPhR ZIMK��OR · RM R¯RK T GM PGMMI�K p h nI�IMPR hR MGJjFR m nLKQFIKLGMN p FQIhLNRF \ ²ONNL T hI j GMMR
NGhOKLGM p PR gFGj h�J R PGMNLNKR p OKLhLNRF OMR j GOPhR EGOF RK MGM OMR j GOPhR ZIMK��OR \
# Ù' KLÜ�"�"Ü�

UGMMRF OM IFjFR gFGHFIJJ IKL�OR g GOF hRN gFGjh�J RN NOL�IMKN °
®\ QP[IMHRF hI �IhROF mR mRO] �IFLIjhRN ° I�IMK h nIPKLGM T hI �IFLIjhR ² PGMKLRMK OMR �IhROF ] T hI

�IFLIjhR z PGMKLRMK OMR �IhROF i · p hI NOLKR mR h nIPKLGM T ² PGMKLRMK hI �IhROF i RK z PGMKLRMK hI
�IhROF ] ·

a \ I�IMK h nIPKLGM T hI �IFLIjhR ² PGMKLRMK OMR �IhROF ] T hI �IFLIjhR z PGMKLRMK OMR �IhROF i · p hI
NOLKR mR h nIPKLGM T ² PGMKLRMK hI �IhROF hI ghON g RKLKR gIFJ L ] RK i RK z PGMKLRMK hI �IhROF hI g hO N
HFIMmR gIFJ L ] RK i ·

¹ \ I�IMK h nIPKLGM T KFGLN �IFLIjhRN ² T z RK S �OL NGMK hRN PGRv PLRMKN m nOMR Q�OIKLGM mO NRPGMm
mRHFQ �²

x
2+

z
x+

S
= 0

� \ ²v P[RF hRN NGhOKLGMN mR h nQ�OIKLGM RM PGMNLmQFIMK �OR PRFKILMRN
�IFLIjhRN g RO�RMK I�GLF OMR �IhROF MOhhR ·

¿ \ I�IMK h nIPKLGM T KFGLN �IFLIjhRN ² T z RK S �OL PGMKLRMMRMK FRNg RPKL�RJ RMK hRN �IhROFN ] T i RK � \¶ h nLNNOR mR h nIPKLGM T hI �IhROF mR ² RNK LMlQFLROFR GO QHIhR p PRhhR mR z T RhhR�J oJ R LMlQFLROFR
GO QHIhR p PRhhR mR S ·

Á \ I�IMK h nIPKLGM T GM I OMR �IFLIjhR _ mR Kig R RMKLRF \ ¶ h nLNNOR mR h nIPKLGM T � PGMKLRMK NI FIPLMR
PIFFQR gIF R]P�N T P nRNK�p�mLFR hR ghON g RKLK RMKLRF KRh �OR �

2 ≥
_ ·

Â \ I�IMK h nIPKLGM T mRO] RMKLRFN ² RK z \ _ nIPKLGM Iv P[R hI �IhROF mR ² QhR�QR p hI gOLNNIMPR mR hI
�IhROF mR z ·

ö \ I�IMK h nIPKLGM T hI �IFLIjhR ² PGMKLRMK OMR IMMQR �OM RMKLRF� \ _ nIPKLGM mQKRFJ LMR NL P nRNK OMR
IMMQR jLNNR]KLhR RK Iv P[R OM J RNNIHR PGFFRNg GMmIMK ·


 \ I�IMK h nIPKLGM T mRO] [GFILFRN T h nOM mR mQgIFK T h nIOKFR m nIFFL�QR NGON hI lGFJ R [ROFR T J LMOKR RK
NRPGMmRN ��U T YU T WU T �² T Y² T W² � mIMN hI J oJ R k GOFMQR · p h nLNNOR mR h nIPKLGM T hI mOFQR
mO KFIk RK RNK Iv P[QR ·

) \ I�IMK h nIPKLGM T hI �IFLIjhR _ PGMKLRMK OM RMKLRF \ _ nIPKLGM PIhPOhR RK Iv P[R NI lIPKGFLRhhR �IKKRM�
KLGM IO] PIN gIFKLPOhLRFN� ·

®I \ I�IMK h nIPKLGM T hI �IFLIjhR _ PGMKLRMK OM RMKLRF \ _ nIPKLGM NILNLK _ MGJjFRN RMKLRFN IO PhI�LRF RK
Iv P[R hROF NGJJ R ·

®®\ NILNLF OMR NOLKR m nRMKLRFN IO PhI�LRF KRFJ LMQR gIF hI �IhROF � ® RK Iv P[RF hROF NGJJ R ·
®a \ I�IMK h nIPKLGM T GM I OMR �IhROF _ RMKL�FR · p h nLNNOR mR h nIPKLGM RNK Iv P[QR hI �IhROF mR °

i=N∑

i=1

(−1)i

i

aI



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`®¹ \ JOhKLg hLPIKLGM QHigKLRMMR ° P nRNK OMR J IML�FR mR PIhPOhRF OM gFGmOLK RM MR lILNIMK �OR mRN
ImmLKLGMN T mRN JOhKLg hLPIKLGMN gIF a RK mRN mL� LNLGMN RMKL�FRN gIF a \ SGMNLmQFGMN OM R]RJghR °
�ORh RNK hR gFGmOLK mR ¹Â gIF ¿¹ � `M R¯RPKOR hI mL�LNLGM RMKL�FR ¿¹ gIF a �GM IOFILK gO gFRMmFR
¹Â p hI ghIPR jLRM RMKRMmO � RK GM FRPGJJRMPR NOF hR FQNOhKIK k ON�O np IKKRLMmFR ® · RM �LN�p��LN
mR P[I�OR FQNOhKIK T GM QPFLK hR gFGmOLK mR ¹Â gIF a T gOLN RMPGFR gIF a T \\\ `M GjKLRMK °
¿¹ /2

−→
a ® /2

−→
®I /2

−→
Á /2

−→
a /2

−→
®

¹Â ×2−→
öa ×2−→

®¿¿ ×2−→
a

 ×2−→

ÁöÂ ×2−→
®®Áa`M lILK RMNOLKR hI NGJJ R mRN JOhKLg hRN mR ¹Â IggIFILNNIMK mIMN hI mRO] L�J R hLHMR �OL PGFFRN�

g GMmRMK IO] �IhROFN LJgILFRN mR hI gFRJ L�FR hLHMR T NGLK ¹Â T öa T a

 RK ®®Áa · P nRNK hR FQNOhKIK
mO gFGmOLK mR ¹Â gIF ¿¹ \
UGMMRF h nIFjFR gFGHFIJJ IKL�OR mR hI JOhKLg hLPIKLGM QHigKLRMMR RM PGMNLmQFIMK �OR hRN �IhROFN
p JOhKLg hLRF NGMK mIMN mRO] �IFLIjhRN ² RK z I�IMK h nIPKLGM T RK �OR hR gFGmOLK RNK Iv P[Q p
h nQPFIM p h nLNNOR mR h nIPKLGM \
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£¤ Æ¥¦© ª¥«§ ¤ Æ � ÇÉÇ[ Å¤¥X «¦ÅÆ Å¥ Æ¥¦© ª¥© ¦ÅÆ
¨ Å ª§ ¤¥¦� ÉÅ

UIMN PR P[IgLKFR T MGON gINNGMN FIgLmRJ RMK RM FR�OR hRN LMNKFOPKLGMN mR jINR RK hRN NKFOPKOFRN mR
PGMKFÀhR mR S \
' ÙÚ ��Ü�Ý ��"�ÝÜ ��

VM S T hRN LmRMKL­ PIKROFN mR �IFLIjhR T Kig R T lGMPKLGM T \\\ NGMK QPFLKN I�RP mRN hRKKFRN T mRN P[L¯ FRN
RK mRN NGOhLHMQN \ ^M LmRMKL­PIKROF PGJJRMPR lGFPQJ RMK gIF OMR hRKKFR GO OM NGOhLHMQ �hRN NGOhLHMQN
mGL�RMK oKFR Q�LKQN� \ S lILK hI mLNKLMPKLGM RMKFR hRKKFRN J IkONPOhRN RK hRKKFRN J LMONPOhRN \
' ÙØ ���Ý� "Ý ���� !�!t Ü�Ý���Ü� � R
� æå æç �î���î�� ì� �ë�ê�îë� ��ëêðïî �ð�ë� �é �
÷ó wt retuwd {z curtweud xe f �fw |w}uw

_R hIMHIHR S RNK PGJgIPK ° OM PRFKILM MGJjFR m nGg QFIKLGMN PGOFIJJRMK FRMPGMKFQRN mIMN hRN
gFGHFIJJRN GMK ILMNL OMR QPFLKOFR IjFQHQR �O nLh lIOK PGMMI�KFR \ ² LMNL T Lh RNK PGOFIMK m nI�GLF OMR
LMNKFOPKLGM mO HRMFR °

Í ó Í ÷ û ñ
UIMN PR PIN T GM g ROK QPFLFR °
Í ÷ó û ñ
SR FIPPGOFPL g ROK oKFR OKLhLNQ I�RP hRN IOKFRN Gg QFIKROFN KRhN � T ø T þ RK � \

qwd {z curtweud ÷÷ wt �
`M FRMPGMKFR QHIhRJ RMK lFQ�ORJJRMK h nLMNKFOPKLGM °
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`� ó � ÷ ô ñ
GO
Ñ ó Ñ � ô ñ
UIMN PRN PIN T PGJJ R GM �LRMK mR hR �GLF T GM g ROK QPFLFR °
� ÷ó ô ñ
RK
Ñ �ó ô ñ
`M g ROK QPFLFR PRhI mR J IML�FR RMPGFR g hO N PGJgIPKR °
� ÷÷ ñ
RK
Ñ �� ñ
Xh MGON lIOK LPL gFQPLNRF OMR NOjKLhLKQ mO hIMHIHR S \ VM S T KGOKR R]gFRNNLGM g GNN�mR OMR �IhROF ·

ILMNL T PGJJ R GM N ni IKKRMm T OMR �IFLIjhR g GNN�mR OMR �IhROF T h nImmLKLGM mR mRO] �IFLIjhRN g GNN�mR
OMR �IhROF · J ILN IONNL T OMR I¯RPKIKLGM g GNN�mR OMR �IhROF ° h nR]gFRNNLGM Í ó Ð ÷ & ñ �IOK ®®\ UGMP T
� ÷÷ RK Ñ �� gGNN�mRMK OMR �IhROF · NL � RK Ñ �IhhRMK LM LKLIhRJ RMK ôõ KGOKRN hRN mRO] T �÷÷ �IOK ôõ RK
Ñ�� �IOK ôõ \ `M g ROK QHIhRJ RMK QPFLFR ÷÷ � RK �� Ñ · ÷÷ � �IOK ôô RK ��Ñ �IOK % \
�zcurtweu P �

_ nGg QFIKROF P � RNK mQMGJJQ � Gg QFIKROF PGMmLKLGMMRh �\ WI lGFJ R HQMQFIhR RNK hI NOL�IMKR °
��ãÔ �ä ��ã P NÍO���Ì ô � NÍO���ÌÒ
_I �IhROF mR PRKKR R]gFRNNLGM RNK mQKRFJ LMQR mR hI J IML�FR NO L�IMKR ° NL hI ��ãÔ �ä ��ã RNK �QFL­QR T

h nR]gFRNNLGM gFRMm hI NÍO���Ì ô · NL hI ��ãÔ �ä ��ã M nRNK gIN �QFL­QR T h nR]gFRNNLGM gFRMm hI NÍO���ÌÒ \
_ GON J GMKFGMN NGM OKLhLNIKLGM NOF OM R]RJghR \ WGLK hR KFILKRJ RMK NOL�IMK °

�� üÍ óó ôõýÎ ó % ñ
�O$�

Î ó ô ñ
�OL I¯RPKR ) p hI �IFLIjhR Î NL Í �IOK ®I T I¯ RPKR ® p Î NLMGM \ `M g ROK h nQPFLFR mR J IML�FR j RIOPGOg

ghON PGJgIPKR NGON hI lGFJ R °
Î ó Í óó ôõ P % � ô

qwd �ryweud � v}rvuwd
S I QKQ PGMùO gGOF g GO�GLF J IMLgOhRF lIPLhRJ RMK mRN mGMMQRN R]gFLJ QRN RM jLMILFRN \ `M g ROK

QPFLFR hRN MGJjFRN RM jINR ®I T J ILN IONNL mIMN hRN jINRN 
 RK ®Â \ EGOF LMmL�ORF �O nOM RMKLRF RNK QPFLK
RM jINR 
 T GM hR lILK gFQPQmRF m nOM õ · g GOF LMmL�ORF �O nOM RMKLRF RNK QPFLK RM jINR ®Â T GM hR lILK
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`gFQPQmRF mR õÏ \ EIF R]RJghR T õ ôû RNK OMR �IhROF RM jINR 
 �OL Q�OL�IOK p ®¹ RM jINR ®I · õÏÒû RNK
OMR �IhROF RM jINR ®Â �OL Q�OL�IOK p ¹ö RM jINR ®I \ _RN MGJjFRN RM jINR 
 NGMK QPFLKN I�RP hRN P[L¯ FRN
PGJgFLN RMKFR õ RK H · hRN MGJjFRN RM jINR ®Â NGMK QPFLKN I�RP hRN P[L¯ FRN mR õ p % RK hRN hRKKFRN Í p �
gGOF hRN P[L¯ FRN PGJgFLN RMKFR ®I RK ®Á \

U RN Gg QFIKROFN jLMILFRN R]LNKRMK RM S \ SGMNLmQFGMN �OR Í RK Î NGMK mRO] �IFLIjhRN RMKL�FRN T Í
�IOK õÏÐÓ �NGLK Á¿ RM jINR ®I RK õõ ôôõ ôôõ RM jINR a� T Î �IOK õÏ�� �NGLK ö
 RM jINR ®I RK õ ôõõ ôôôõRM jINR a� T GM I °

± Í G Î LMmL�OR hR VZ hGHL�OR T NGLK õõõõõ ôôõ RM jINR a T P nRNK�p�mLFR Ó RM jINR ®I ·
± Í � Î LMmL�OR hR `^ hGHL�OR T NGLK õ ôôôôôôõ RM jINR a T P nRNK�p�mLFR ôÒÓ RM jINR ®I ·
± Í � Î LMmL�OR hR `^�R]PhONLl T NGLK õ ôôôôõõõ RM jINR a T P nRNK�p�mLFR ôÒõ RM jINR ®I ·
± �Í LMmL�OR hI MQHIKLGM mR Í T NGLK ôôõõ ôõõ ô RM jINR a T P nRNK�p�mLFR Òõ ô RM jINR ®I ·
± Í �� Ò LMmL�OR hR mQPIhIHR �RFN hI HIOP[R mR Ò jLKN mR hI �IhROF mR Í T NGLK ôôõ ôôõõõ RM jINR

a T NGLK Ò ôÓ RM jINR ®I ·
± Í �� Ð LMmL�OR hR mQPIhIHR �RFN hI mFGLKR mR Ð jLKN mR hI �IhROF mR Í T NGLK õõõõõ ôôõ RM jINR a T

NGLK Ó RM jINR ®I NL h nGM PGMNLm�FR hI �IhROF LM LKLIhR mR Í �û� � \
� æå æå �� ê���  ¡¢£

^MR �IFLIjhR mR Kig R �¤Í� PGMKLRMK OM PIFIPK�FR \ ^MR PGMNKIMKR mR Kig R �¤Í� RNK LMmL�OQR RMKFR
Ig GNKFGg[RN T KRhhR ¥� ¥\

^MR �IhROF RMKL�FR RNK INNGPLQR p P[I�OR PIFIPK�FR \ `M g ROK PGJgIFRF mRN PIFIPK�FRN RMKFR�RO]
RM lGMPKLGM mR PRK GFmFR \

EGOF gINNRF m nOM PIFIPK�FR p NGM NOL�IMK T GM hOL Ik GOKR NLJghRJ RMK ®T gIF R]RJghR ¥� ¥ ÷ ô ·
g GOF gINNRF p NGM gFQmQPRNNROF T GM hOL FRKLFR ® ° ¥� ¥ � ô\ EGOF GjKRMLF NGM PGmR T GM g ROK h nI¯ RPKRF
p OMR �IFLIjhR RMKL�FR · hI PGM�RFNLGM RNK FQIhLNQR IOKGJ IKL�ORJ RMK °
¦

�ãä Í ñ
Í ó ¥� ¥ñ

§
_I PGM�RFNLGM LM�RFNR RNK KGOK IONNL NLJghR ° GM g ROK QPFLFR °
¦

�¤Í� � ñ
� ó �& ñ§
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 RNK hR PGmR mO Õ T h nLMNKFOPKLGM gFQPQmRMKR RNK Q�OL�IhRMKR p QPFLFR � ó ¥Õ ¥T J ILN
RhhR RNK J GLMN PhILFR \ ²ONNL T GM Q�LKRFI m nQPFLFR PR HRMFR m nLMNKFOPKLGMN \

_R FRKGOF�P[IFLGK N nQPFLK ¥¨ã ¥T hI KIjOhIKLGM ¥¨ä ¥\
©{}�tv{}d zucªxc«}vwd deu ywd �rur�t¬uwd

^M PRFKILM MGJjFR mR lGMPKLGMN NGMK gFQ�mQ­MLRN NOF hRN PIFIPK�FRN \ EGOF hRN OKLhLNRF T Lh lIOK QPFLFR
­�ã �O�Ô� ��ä®F� ¤̄ � RM mQjOK mR gFGHFIJJR \ `M g ROK RMNOLKR OKLhLNRF °

± �$ÍOã�° ü�ý LMmL�OR NL � RNK OMR hRKKFR GO OM P[L¯FR ·
± �$ÍOF¤Í ü�ý LMmL�OR NL � RNK OMR hRKKFR ·
± �$Ô�±�ä ü�ý LMmL�OR NL � RNK OM P[L¯FR ·
± �$O�²�� ü�ý LMmL�OR NL � RNK OMR hRKKFR J LMONPOhR ·
± �$F�ã �ä ü�ý LMmL�OR NL � RNK OM PIFIPK�FR �OL M nRNK ML OMR hRKKFR T M L OM P[L¯ FR T M L OM PIFIPK�FR

jhIMP ·
± �$$FÍ�� ü�ý LMmL�OR NL � RNK OM PIFIPK�FR jhIMP �RNgIPR T KIjOhIKLGM T FRKGOF�P[IFLGK T \\\� ·
± �$�FF�� ü�ý LMmL�OR NL � RNK OMR hRKKFR J IkONPOhR ·
± ä��FF�� ü�ý �OL T NL � PGMKLRMK OMR hRKKFR J LMONPOhR T hI KFIMNlGFJ R RM NGM Q�OL�IhRMK RM J I�

k ONPOhR T NLMGM MR J GmL­R gIN hI �IhROF mR � ·
± ä�O�²�� ü�ý �OL T NL � PGMKLRMK OMR hRKKFR J IkONPOhR T hI KFIMNlGFJ R RM NGM Q�OL�IhRMK RM J L�

MONPOhR T NLMGM MR J GmL­R gIN hI �IhROF mR �\
� æå æ| ³�ï ��ë�êðìé� í� ��ëð����� �ê ê�� ��

VM S T OM jhGP m nLMNKFOPKLGMN mQjOKR KGOk GOFN gIF OMR ¦ RK NR KRFJ LMR KGOk GOFN gIF § \ ²gF�N
P[I�OR mQjOK mR jhGP ¦ T GM g ROK mQPhIFRF mRN Kig RN RK mRN �IFLIjhRN �OL MR NGMK �LNLj hRN �OR mIMN PR
jhGP \

`M g ROK QHIhRJ RMK mQPhIFRF mRN �IFLIjhRN RM mR[GFN mRN lGMPKLGMN \ SR NGMK IhGFN mRN �IFLIjhRN
HhGjIhRN IO ­P[LRF mIMN hR�ORh RhhRN NGMK mQPhIFQRN \ V hhRN NGMK �LNLj hRN IgF�N hROF mQPhIFIKLGM \
� æå æ� ³�ï ��ë�êðìé� í� ïìé�ê�éê��

`M gROK mQPhIFRF OMR PGMNKIMKR PGJJR NO LK °

��ã$ä �ãä ��ã $äÍãä�Ì�ãä ���� ó ûÓ ñ
��ã$ä �O�Íä ��ã$äÍãä�Ì���OO� ó H& �̄û ñ
��ã$ä �¤Í� �Í�Í�ä���Ì��ã $äÍãä ó ¥� ¥ñ
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_RN RMKFQRN�NGFKLRN g RO�RMK oKFR FQIhLNQRN mR mL¯ QFRMKRN J IML�FRN RM S \ _GON RM mQPFL�GMN OMR T

hI ghON NLJghR RK hI ghON HQMQFIhR \
VM mQjOK mR gFGHFIJJR S T Lh lIOK QPFLFR °
­�ã �O�Ô� �$äÔ �� ¤̄ �

µ¶ �~r|w
EGOF Iv P[RF OM J RNNIHR p h nQPFIM T GM QPFLK °
F� �ãä� ü·×��� �$ä �ã °�$$Í±�¨ã ·ý ñ
_RN mRO] PIFIPK�FRN ¨ã p hI ­M mO J RNNIHR LMmL�ORMK �O nLh lIOK RMNOLKR gINNRF p hI hLHMR \
EGOF Iv P[RF hR PGMKRMO m nOMR �IFLIjhR N mR Kig R �ãä T GM QPFLK °
F� �ãä� ü·�Ô · ú N ý ñ
_I MGKIKLGM �Ô LMmL�OR �O nLh lIOK Iv P[RF hR PGMKRMO m nOMR �IFLIjhR mR Kig R RMKLRF · hR MGJ mR

PRKKR �IFLIjhR RNK LMmL�OQR RMNOLKR \
VM lGMPKLGM mO Kig R mR hI �IFLIjhR p Iv P[RF T GM OKLhLNR mL¯ QFRMKN PIFIPK�FRN IgF�N � °
± � � gGOF OMR �IFLIjhR mR Kig R �¤Í� ·
± �� gGOF OMR �IFLIjhR mR Kig R �O�Íä GO Ô��ÎO� ·
± �$ gGOF OMR �IFLIjhR mR Kig R P[I�MR mR PIFIPK�FRN \
`M g ROK Iv P[RF hR PGMKRMO mR ghONLROFN �IFLIjhRN RK hRN J QhIMHRF ILNQJ RMK mIMN OM KR]KR °

�ãä Í ó ôõ ñ
�O�Íä Ï ó Ó Ð̄ ñ
�¤Í� � ó ¥° ¥ñ
F� �ãä� ü·¸� ��ãä�ã� Ô� Í �$ä �Ô ú¨ã ��O� � Ô� Ï �$ä ��¨ã�ä ��O� � Ô� � �$ä � �· ú Í ú Ï ú �ý ñ
�OL Iv P[RFI °
¸� ��ãä�ã� Ô� Í �$ä ôõ ú
��O� � Ô� Ï �$ä Ó Ð̄
�ä ��O� � Ô� � �$ä °
`M MGKR �OR h nGM g ROK gINNRF p hI hLHMR mIMN hR J RNNIHR p h nILmR mR ¨ã \
Xh lIOK gFRMmFR HIFmR p h nGFmFR mIMN hR�ORh NGMK J LN hRN � �OL mGLK PGFFRNg GMmFR p h nGFmFR mRN

�IFLIjhRN T ILMNL �O np hROF MGJjFR ° RM R¯RK T IOPOM PGMKFÀhR M nRNK R¯ RPKOQ �OIMK p hI PG[QFRMPR RMKFR
hRN gIFIJ �KFRN mR F� �ãä� \
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EGOF NILNLF hI �IhROF m nOMR �IFLIjhR IO PhI�LRF T hR gFLMPLg R RNK hR J oJ R �OR g GOF h nIv P[IHR · hI

lGMPKLGM p OKLhLNRF RNK $�Íã� \
² LMNL T NL h nGM I KFGLN �IFLIjhRN °

�ãä Í ñ
�O�Íä Ï ñ
�¤Í� � ñ
GM gGOFFI NILNLF hROF PGMKRMO IO PhI�LRF RM QPFL�IMK °
$�Íã� ü·�Ô����· ú GÍ ú GÏ ú G �ý ñ
_R Kig R mRN �IFLIjhRN RNK LMmL�OQ PGJJR mIMN OM F� �ãä� · hRN �IFLIjhRN IggIFILNNRMK RMNOLKR I�RP

h nGg QFIKROF G gIFPR �O nLh lIOK lGOFMLF OMR FQlQFRMPR NOF hI �IFLIjhR RK MGM hI �IFLIjhR RhhR�J oJ R \ SR
G RNK KF�N LJgGFKIMK RK NL GM h nGOjhLR T hR PGJgLhIKROF MR hR NLHMIhR gIN \ �EGLF QHIhRJ RMK gIHR ¹¿ g GOF
mRN PGJghQJ RMKN \�

SGJJR gGOF F� �ãä� T Lh lIOK oKFR �LHLhIMK �OIMK IO] gIFIJ �KFRN mR $�Íã� NOF hRN�ORhN hR PGJgL�
hIKROF M nR¯ RPKOR IOPOM PGMKFÀhR mR �IhLmLKQ \
' Ù# º� ÜLÜtß �Ü �Ü ß��s��tt Ü R

_ GON mGMMGMN PL�mRNNGON hR gFGHFIJJR PGFFRNg GMm p h nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \®\
þøø »��±�Í°°� °�®�ãã� ¯�
ø
ø ô% Ô���°Î�� ô%%%ø
ø »¤ ¯ »���Ï ú ¼¸×½
ø
ø ×� F��±�Í°°� $Í�$�ä Ô��Ï ã�°Î��$ ú �ÍO��O� O��� ° �®�ãã�
ø �ä O ¥Í����¤� Í O ¥���Íã ¯
øþ
­�ã �O�Ô� �$äÔ �� ¤̄ �

°Í�ã üN��Ô ý
¦

�ãä � ú Ñ ú ° �® ñ
a
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moyenne

Calculer leur

clavier

nombres au

Saisir deux
Afficher le

Saisir A et B
Afficher MOY

MOY
A+B

2

MOYENNE

résultat

º»¼ ½ ¿ \® ± ²FjFR gFGHFIJJ IKL�OR mR h nIPKLGM PGMNLNKIMK p NILNLF mRO] MGJjFRN IO PhI�LRF T PIhPOhRF
hROF J GiRMMR RK h nIv P[RF p h nQPFIM \

$�Íã� ü·�Ô�Ô · ú G � ú GÑý ñ
° �® ó ü� ÷ Ñý þ Ò ñ
F� �ãä� ü·¸Í °�®�ãã� Ô� �Ô �ä �Ô �$ä �Ô¨ã · ú � ú Ñ ú °�® ý ñ

§
UIMN PR gFGHFIJJR T GM KFGO�R hRN QhQJ RMKN NOL�IMKN °
± VM S T hRN PGJJ RMKILFRN NGMK NLKOQN RMKFR þø RK øþ ° KGOK PR �OL RNK PGJgFLN RMKFR PRN mRO]

J IF�ORN RNK OM PGJJRMKILFR · PRhO L�PL g ROK oKFR FQmLHQ NOF ghONLROFN hLHMRN \
± hI hLHMR ­�ã �O�Ô� �$äÔ�� ¤̄ � MQPRNNILFR PIF hR gFGHFIJJR R¯RPKOR mRN RMKFQRN�NGFKLRN ��GLF hR

gIFIHFIg[R ¿ \a \Á� ·
± hI hLHMR °Í�ã üN��Ô ý �OL LMmL�OR hR mQjOK mO gFGHFIJJR gFLMPLgIh ° RM S T hR gFGHFIJJR

gFLMPLgIh RNK KGOk GOFN OMR lGMPKLGM �OL N nIgg RhhR °Í�ã \ SGJJR gGOF KGOKR lGMPKLGM ��GLF hI
gIHR ¹ö� T hRN gIFIJ �KFRN mR PRKKR lGMPKLGM NGMK RMNOLKR LMmL�OQN RMKFR üý\ _GFN�O nOMR lGMPKLGM
M nI gIN mR gIFIJ �KFR T GM LMmL�OR N��Ô ·

± GM KFGO�R RMNOLKR hRN LMNKFOPKLGMN mR hI lGMPKLGM °Í�ã RMKFR ¦§ °
± hI mQPhIFIKLGM mR KFGLN �IFLIjhRN hG PIhRN � T Ñ RK °�® mR Kig R �ãä ·
± hRN LMNKFOPKLGMN mO gFGHFIJJR \

' Ù' ¾!"����Ý ��� �Ü ÝÞß Ü�
`M gROK mQPhIFRF mR MGO�RIO] Kig RN RM S mR hI J IML�FR NOL�IMKR °
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`ä®F�Ô�� �ãä ¸�ã±���� ñ
SRKKR LMNKFOPKLGM mQPhIFR hR Kig R ¸�ã±���� PGJJR Q�OL�IhRMK IO Kig R �ãä \ `M g ROK RMNOLKR

mQPhIFRF mRN �IFLIjhRN mR Kig R ¸�ã±���� °
¸�ã±���� O ñ
�OL mQPhIFR OMR �IFLIjhR O mR Kig R ¸�ã±���� \
`M g ROK QHIhRJ RMK mQPhIFRF OM Kig R g GLMKROF NOF OM RMKLRF PGJJ R NOLK °

ä®F�Ô�� �ãä ø»ä�Ì�ãä ñ
� æ� æç }��� �éî¿�ë�

`M gROK mQPhIFRF OM Kig R gIF QMOJ QFIKLGM mRN �IhROFN �OR g ROK gFRMmFR OMR �IFLIjhR mR PR Kig R °
ä®F�Ô�� �ã�° ¦ ÖO�� ú À��ä ú Á��±� ú ÂÍ�ã� ú ÖOÍã � ú Ã���§ ×��O��� ñ

� æ� æå Äéë�Å ð�êë�¿�éê
`M g ROK mQPFLFR RK mQPhIFRF mRN RMFRHLNKFRJ RMKN �OL g GFKRMK hR MGJ mR � NKFOPKOFRN � RM S °

ä®F�Ô�� $ä�� �ä ¦
�ãä FÍ�ä ��Ì���OO� ú FÍ�ä ��Ì�°Í±�ãÍ��� ñ

§ ×�°FO�Ï� ñ
SRKKR LMNKFOPKLGM mQPhIFR OM Kig R NKFOPKOFR mQMGJJQ ×�°FO�Ï� RK PGJgGNQ mR mRO] P[IJgN T

FÍ�ä ��Ì���OO� RK FÍ�ä ��Ì�°Í±�ãÍ��� mR Kig R �ãä KGON hRN mRO] \
`M IPP�mR IO] P[IJgN m nOMR �IFLIjhR mR Kig R RMFRHLNKFRJ RMK p h nILmR mR hI MGKIKLGM g GLMKQR °

×�°FO�Ï� � ñ
� ¯ FÍ�ä ��Ì���OO� ó & ñ
� ¯ FÍ�ä ��Ì�° Í± �ãÍ��� ó �Ð ñ
LMLKLIhLNR hI �IFLIjhR � PGJJR QKIMK hR MGJjFR PGJghR]R

8 − 3i
\
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Si

Afficher "V est nul"
V = 0

ExempleSiAlors

*+, m/56 Æ2ÇÈ 4815

Si

V est pair Afficher

"V a une valeur paire"

Afficher

"V a une valeur impaire"

ExempleSiAlorsSinon

*3 , m/56Æ2ÇÈ 4815ÇÆ2.8.
º»¼ ½ ¿ \a ± _RN KRNKN \

' ÙJ ÉÝ� "Ý �Ü� �Ü "��Ý�Ê�Ü
� æ´ æç ��� ê��ê�

_ nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \a �I� NR KFImOLK mR hI J IML�FR NOL�IMKR RM S °
¦

�ãä N ñ
�� üN óó õý
F� �ãä� ü·N �$ä ã�O¨ã ·ý ñ

§

_ GON FRJ IF�OGMN �OR hR J GK�PhQ ä¤�ã M nR] LNKR gIN RM S \ EIF ILhhROFN T hRN PGMmLKLGMN NGMK KGOk GOFN
RMKFR üý\ _GON LMNLNKGMN NOF hI mLNKLMPKLGM RMKFR ó RK óó ° ó mQMGKR h nI¯RPKIKLGM IhGFN �OR óó mQMGKR
hR KRNK m nQHIhLKQ \ Xh lIOK oKFR KF�N gFOmRMK PIF RM S T GM g ROK QHIhRJ RMK QPFLFR �� üN ó õý �OL RNK
NiMKI]L�ORJ RMK PGFFRPK T mGMP MR mQPhRMP[RFI IOPOM J RNNIHR m nRFFROF mR hI gIFK mO PGJgLhIKROF \

_ nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \a �j � NR KFImOLK mR hI J IML�FR NOL�IMKR RM S °
¦

�ãä N ñ
�� üN � Ò óó õ ý
F� �ãä� ü·N Í �ã� NÍO��� FÍ���¨ã ·ý ñ

�O$�
¹ ®
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I <= 10

de 1 à 10

Somme des entiers

Tq

0SOMME

1I

I + 1I

SOMME + ISOMME

*+, Ë87;4/ m+.6<:7/
I est pair

Afficher
I est impair

I non nul

5

TqInitialisation

I

Si

Afficher

ExempleTqSi

I est pair

I I - 1

*3 , Ë87;4/ m+.6<:7/ ;8.6/.+.6 7. 6/56

Pour

SOMME + I

SOMME

de 1 a 10
Somme des entiers

0

SOMME1 <= I <= 10

*;, Ë87;4/ n871
º»¼ ½ ¿ \¹ ± _RN j GOPhRN \

F� �ãä� ü·N Í �ã� NÍO��� �°FÍ���¨ã ·ý ñ
§

N � Ò mQMGKR hR FRNKR mR hI mL� LNLGM ROPhLRmLRMMR mR
� æ´ æå ��� �ìîï ���
Ì{e�yw tr}tª�ew

_ nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \¹ �I� NR KFImOLK mR hI J IML�FR NOL�IMKR RM S °
¦

�ãä $�°° � ó õ ñ
�ãä � ó ô ñ
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²¤ �O� ü� �ó ôõ ý ¦
$�°°� ÷ó � ñ
� ÷÷ ñ

§
§

_ nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \¹ �j � NR KFImOLK mR hI J IML�FR NOL�IMKR RM S °
¦

�ãä � ñ
� ó û ñ
²¤ �O� ü� Íó ûý ¦

�� ü� � Ò óó õ ý
F� �ãä� ü·�Ô �$ä FÍ��¨ã ·ý ñ

�O$�
F� �ãä� ü·�Ô �$ä �°FÍ��¨ã ·ý ñ

� �� ñ§
§

Ì{e�yw z{eu
_ nIFjFR gFGHFIJJ IKL�OR mR hI ­HOFR ¿ \¹ �P� NR KFImOLK mR hI J IML�FR NOL�IMKR RM S °
¦

�ãä � ñ
�ãä $�°° � ó õ ñ
��� ü� ó ô ñ � �ó ôõ ñ �÷÷ ý
$�°°� ÷ó � ñ

§

_ nLMNKFOPKLGM ��� ü� ó ô ñ � �ó ôõ ñ �÷÷ ý LMmL�OR hRN P[GNRN NOL�IMKRN °
± RMKFR ü RK hR gFRJ LRF ñT GM LMmL�OR OM KFILKRJ RMK �OL mGLK oKFR R]QPOKQ I�IMK hI gFRJ L�FR

LKQFIKLGM ° P nRNK mGMP h nLM LKLIhLNIKLGM mR hI j GOPhR T RM h nG PPOFRMPR T h nLM LKLIhLNIKLGM mR hI �IhROF mR
h nLMmLPR mR j GOPhR ·

± RMKFR hRN mRO] ñT GM LMmL�OR hI PGMmLKLGM m nLKQFIKLGM mR hI j GOPhR ·
¹¹



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`± RMKFR hR mRO] L�J R ñ RK ýT GM LMmL�OR OMR LMNKFOPKLGM �OL NRFI R]QPOKQR p h nLNNOR mR P[I�OR
LKQFIKLGM · P nRNK p PRK RMmFGLK �O nLh lIOK J GmL­RF hI �IhROF mR h nLMmLPR mR j GOPhR \

� æ´ æ| �ìéíðêðìé� ïì¿� ì����
`M gROK PGJgGNRF ghONLROFN PGMmLKLGMN g GOF FQIhLNRF mRN PGMmLKLGMN PGJgGNQRN \ _RN Gg QFIKROFN

NGMK hRN NOL�IMKN °
± �ô GG �Ò gGOF hI PGMk GMPKLGM mR mRO] PGMmLKLGMN �ô RK �Ò ·
± �ô �� �Ò gGOF hI mLNk GMPKLGM mR mRO] PGMmLKLGMN �ô RK �Ò ·
± Í � gGOF hI MQHIKLGM mR hI PGMmLKLGM � \

' ÙQ ÛÜ� ��t��Ü� �!Ü ��
Xh R] LNKR mRO] Kig RN mR MGJjFRN FQRhN RM S T hRN �O�Íä RK hRN Ô��ÎO� \ _RN �O�Íä NGMK J GLMN gFQPLN

�OR hRN Ô��ÎO� \ Xh MR lIOK gIN hRN PGMlGMmFR mIMN hRN Igg RhN mR lGMPKLGM \
� æÎ æç Äéêë�����ìëêð�� í� éì¿�ë�� ë����

EGOF Iv P[RF hI �IhROF m nOM MGJjFR FQRh T GM I �O �OR h nGM OKLhLNR F� �ãä� ü·�� · ú Ï ý ñ ��GLF gIHR
aö� \

EGOF NILNLF IO PhI�LRF hI �IhROF m nOM MGJjFR FQRh T Lh lIOK mLNKLMHORF hRN mRO] Kig RN °
± g GOF OM �O�Íä T GM QPFLK ° $�Íã� ü·�� · ú GNÍ� �ÍÎO�ÌÔ�Ìä®F�Ì�O�Íä ý ñ
± g GOF OM Ô��ÎO� T GM QPFLK ° $�Íã� ü·�O� · ú GNÍ� �ÍÎO�ÌÔ�Ìä®F�ÌÔ��ÎO�ý ñ
_I mL¯ QFRMPR RNK NOjKLhR �hR O RMKFR � RK � � T J ILN RhhR lILK KGOK ° NIMN PR O T PRhI MR lGMPKLGMMR

gIN T RK h nRFFROF RNK KF�N mLv PLhR p mQKRPKRF mIMN OM gFGHFIJJR �IOPOM J RNNIHR m nRFFROF T M L p hI
PGJgLhIKLGM T ML p h nR]QPOKLGM � \
� æÎ æå Ïìéïêðìé� ¿�êÐ�¿�êð�î��

EGOF h nOKLhLNIKLGM mRN lGMPKLGMN hGHIFLK[J L�ORN GO KFLHGMGJ QKFL�ORN T GM mGLK J RKKFR hI hLHMR NOL�
�IMKR RM mQjOK mR gFGHFIJJR °
­�ã �O�Ô� �°Íä¤ ¤̄�

VMNOLKR T GM g ROK OKLhLNRF hRN lGMPKLGMN NOL�IMKRN °
± $M�ä üÏ ý �OL lGOFMLK √

x
·

± $�ã üÏ ýT ��$ üÏ ýT äÍã üÏ ý �OL lGOFMLNNRMK FRNg RPKL�RJ RMK hR NLMON T hR PGNLMON RK hI KIMHRMKR
mR h nIMHhR Ï R]gFLJ Q RM FImLIMN ·

± Í$�ã üÏ ýT Í��$ üÏ ýT ÍäÍã üÏ ý �OL lGOFMLNNRMK FRNg RPKL�RJ RMK h nIFPNLMON T h nIFPPGNLMON T h nIFP�
KIMHRMKR mR Ï �h nIMHhR FQNOhKIK RNK R]gFLJ Q RM FImLIMN� ·
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`± O�± üÏ ýT O�± ôõ üÏ ý �OL lGOFMLNNRMK hR hGHIFLK[J R MIKOFRh RK hR hGHIFLK[J R RM jINR ®I mR Ï ·
± �ÏF üÏ ý �OL lGOFMLK

e
x \

I�RP OM gIFIJ �KFR mR Kig R Ô��ÎO� \
`M g ROK QHIhRJ RMK OKLhLNRF hI PGMNKIMKR ÑÌ»ò mGMK hI �IhROF RNK OMR IggFG] LJ IKLGM mR

π
\

� æÎ æ| �ì¿��êð� ð�ðê� �ê ïìé��ë�ðìé �éêë� �éêð�ë� �ê ë����
`M gROK PGJjLMRF mRN RMKLRFN I�RP mRN (GKKIMKN mIMN OMR R]gFRNNLGM RM S \ EIF R]RJghR T GM g ROK

QPFLFR °
�ãä Í ñ
�ãä Î ó Ð ñ
Ô��ÎO� Ï ó ô ¯ÓHû ñ
Í ó õ &̄ % ÷ Î ø Ï ñ
_I �IhROF mR Í RNK RMNOLKR û T P nRNK�p�mLFR hI gIFKLR RMKL�FR mR û ¯% ôû T FQNOhKIK mR h nR]gFRNNLGM

0.89 + 3 × 1.675
\

U nOMR J IML�FR HQMQFIhR T MGON I�GMN hI F�HhR mR PGM�RFNLGM NOL�IMKR ° �OIMm GM I¯RPKR OMR �IhROF
FQRhhR p OMR �IFLIjhR mR Kig R �ãä T hI �IhROF I¯RPKQR RNK hI gIFKLR RMKL�FR mR hI �IhROF FQRhhR · PR M nRNK
k IJ ILN OMR �IhROF IFFGMmLR \
� æÎ æ� �ìé��ë�ðìé

U nOMR J IML�FR HQMQFIhR T OMR PGM�RFNLGM � g ROK N nR¯ RPKORF mR hI J IML�FR NOL�IMKR °
üä®F�ý �ÏF��$$��ã
�OL PGM�RFKLK h nR]gFRNNLGM mIMN hR Kig R Ng QPL­Q \ EIF R]RJghR T GM g ROK QPFLFR °

�¤Í� � ñ
�ãä � ñ
�O�Íä � ñ
� ó ü�¤Í� ý ÓH ñ� ó ü�ãä ý ¥� ¥ñ
� ó ü�O�Íä ý � ñ
� ó ü�ãä ý Ó ¯%H ñ
d8. @+14/ el+4/f /.6 =/ Ò 61+.5<6?@+l/ Ó 87 ÔÕÖ×
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`_I gFRJ L�FR LMNKFOPKLGM I¯RPKR hR PIFIPK�FR × p hI �IFLIjhR � · hI mRO] L�J R hLHMR I¯RPKR hI �IhROF
ôõ ô p hI �IFLIjhR � · hI KFGLNL�J R hLHMR I¯RPKR hI �IhROF ôõ ô ȭ p hI �IFLIjhR � · hI mRFML�FR hLHMR I¯RPKR
hI �IhROF Ó p hI �IFLIjhR � \
' ÙØ KLÜ�"�"Ü�

®\ QPFLFR OM gFGHFIJJR �OL NILNLK OM RMKLRF g GNLKLl T PIhPOh mR hI lIPKGFLRhhR RK h nIv P[R ·
a \ QPFLFR OM gFGHFIJJR �OL NILNLK hRN �IhROFN mRN PGRv PLRMKN m nOM g GhiMGJ R mO aÙmRHFQ T PIhPO hR

gOLN Iv P[R hRN NGhOKLGMN mR h nQ�OIKLGM �RM PGMNLmQFIMK �OR PRFKILMRN �IFLIjhRN g RO�RMK I�GLF
OMR �IhROF MOhhR� ·

¹ \ QPFLFR OM gFGHFIJJR �OL NILNLK OM RMKLRF T PIhPOhR NI FIPLMR PIFFQR gIF R]P�N RK h nIv P[R ·
¿ \ QPFLFR OM gFGHFIJJR �OL NILNLK OMR NOLKR m nRMKLRFN IO PhI�LRF KRFJ LMQR gIF hI �IhROF � ® RK Iv P[R

hROF NGJJ R ·
Á \ JOhKLg hLPIKLGM QHigKLRMMR ° P nRNK OMR J IML�FR mR PIhPOhRF OM gFGmOLK RM MR lILNIMK �OR mRN

ImmLKLGMN T mRN JOhKLg hLPIKLGMN gIF a RK mRN mL� LNLGMN RMKL�FRN gIF a \ SGMNLmQFGMN OM R]RJghR °
�ORh RNK hR gFGmOLK mR ¹Â gIF ¿¹ � `M R¯RPKOR hI mL�LNLGM RMKL�FR ¿¹ gIF a �GM IOFILK gO gFRMmFR
¹Â p hI ghIPR jLRM RMKRMmO � RK GM FRPGJJRMPR NOF hR FQNOhKIK k ON�O np IKKRLMmFR ® · RM �LN�p��LN
mR P[I�OR FQNOhKIK T GM QPFLK hR gFGmOLK mR ¹Â gIF a T gOLN RMPGFR gIF a T \\\ `M GjKLRMK °
¿¹ /2

−→
a ® /2

−→
®I /2

−→
Á /2

−→
a /2

−→
®

¹Â ×2−→
öa ×2−→

®¿¿ ×2−→
a

 ×2−→

ÁöÂ ×2−→
®®Áa`M lILK RMNOLKR hI NGJJ R mRN JOhKLg hRN mR ¹Â IggIFILNNIMK mIMN hI mRO] L�J R hLHMR �OL PGFFRN�

g GMmRMK IO] �IhROFN LJgILFRN mR hI gFRJ L�FR hLHMR T NGLK ¹Â T öa T a

 RK ®®Áa · P nRNK hR FQNOhKIK
mO gFGmOLK mR ¹Â gIF ¿¹ \
¬PFLFR OM gFGHFIJJR �OL NILNLK mRO] MGJjFRN T IgghL�OR hI JOhKLg hLPIKLGM QHigKLRMMR NOF PRN
mRO] MGJjFRN RK Iv P[RhR FQNOhKIK \
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J ÙÚ ��Ý��� "Ý ���
EFRMGMN h nR]RJghR mR hI lGMPKLGM �OL PIhPOhR hI lIPKGFLRhhR m nOM MGJjFR RMKLRF \ SRhhR�PL N nQPFLK mR

hI J IML�FR NOL�IMKR RM S °
�ãä �Í�ä�� ��OO� ü�ãä ã ý
¦

�ãä � ñ
�ãä �Í�ä� ó ô ñ
��� ü� ó Ò ñ � �ó ã ñ � ÷÷ ý
�Í�ä� øó � ñ

��ä��ã �Í�ä� ñ
§
`M KFGO�R °
± hI hLHMR �ãä �Í�ä�� ��OO� ü�ãä ã ý �OL LMmL�OR �mIMN h nGFmFR� °

± �OR hI lGMPKLGM FRM�GLR OMR �IhROF mR Kig R �ãä · PR Kig R RNK Igg RhQ hR � Kig R mR hI lGMPKLGM
� ·

± �OR hI lGMPKLGM NR MGJJR �Í�ä�� ��OO� ·
± �O nRhhR gFRMm OM gIFIJ �KFR mR Kig R �ãä T mR MGJ ã ·

± RMKFR ¦ § T hR PGMKRMO mR hI lGMPKLGM °
± hI mQPhIFIKLGM mR mRO] �IFLIjhRN hG PIhRN T � RK �Í�ä� ·
± OMR j GOPhR ��� �OL R¯ RPKOR hR PIhPOh mR hI lIPKGFLRhhR ·
± OMR LMNKFOPKLGM ��ä��ã �OL FRM�GLR hI �IhROF mR hI lGMPKLGM \ SRKKR LMNKFOPKLGM IFFoKR jFOKI�

hRJ RMK h nR]QPOKLGM mR hI lGMPKLGM RM PGOFN m nR]QPOKLGM \
¹ö



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S``M gROK RMNOLKR QPFLFR OM gFGHFIJJR �OL OKLhLNR hI lGMPKLGM �Í�ä�� ��OO� PGJJR NOLK °
­�ã �O�Ô� �$äÔ �� ¤̄ �

þø �ã $���� OÍ ��ã �ä ��ã �Í�ä�� ��OO� F����Ô�ãä� øþ
°Í�ã üN��Ô ý
¦

�ãä ã ú � ñ
$�Íã� ü·�Ô · ú Gã ý ñ
� ó �Í�ä�� ��OO� üã ý ñ
F� �ãä� ü·¸Í �Í�ä�� ��OO� Ô� �Ô �$ä �Ô¨ã · ú ã ú � ý ñ

§

_ GKGMN �O nRM S °
± GM MR g ROK gIN mQPhIFRF OMR lGMPKLGM p h nLMKQFLROF m nOMR IOKFR lGMPKLGM ·
± OMR lGMPKLGM �OL MR FRM�GLR gIN mR �IhROF ��OL NR PGJgGFKR mGMP PGJJR OMR gFGPQmOFR� RNK

mQPhIFQR mR Kig R N��Ô ·
± NL GM MR Ng QPL­R gIN NGM Kig R T OMR lGMPKLGM RNK mR Kig R �ãä gIF mQlIOK \

J ÙØ Ý����sÜ �Ü ß���tÞÝ�Ü�
VM S T hR gINNIHR m nOMR �IhROF gIF gIFIJ �KFR FRg GNR NOF OMR F�HhR KF�N NLJghR ° hI �IhROF m nOM

gIFIJ �KFR g ROK oKFR J GmL­QR mIMN hI lGMPKLGM T J ILN PRKKR �IhROF MR P[IMHR gIN mO gGLMK mR �OR mR
hI lGMPKLGM �OL h nIgg RhhR \ `M g ROK mLFR QHIhRJ RMK �O nRM S T hGFN m nOM Igg Rh mR lGMPKLGM T hI �IhROF mRN
gIFIJ �KFRN R¯RPKLlN RNK FRPGgLQR RK P nRNK NOF PRKKR PGgLR �OR hI lGMPKLGM Igg RhQR KFI�ILhhR \ ² LMNL T NL
h nGM QPFLK °
N��Ô � ü�ãä Í ú �ãä Î ý
¦

Í ÷ó Î ñ
Î ó H& ñ
F� �ãä� ü·� � Í ó �Ô ú Î ó �Ô¨ã · ú Í ú Î ý ñ

§

°Í�ã üN��Ô ý
¦

¹




EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`�ãä Ï ú ® ñ
Ï ó ôõ ñ
® ó Òõ ñ
� üÏ ú ® ý ñ
F� �ãä� ü·°Í�ã � Ï ó �Ô ú ® ó �Ô¨ã · ú Í ú Î ý ñ

§

GM GjKLRMmFI h nIv P[IHR NOL�IMK °
� � Í ó Ðõ ú Î ó H&
°Í�ã � Ï ó ôõ ú ® ó Òõ
_I gFRJ L�FR hLHMR PGFFRNg GMm p h nIv P[IHR gFG�G�OQ gIF hR F� �ãä� mR hI lGMPKLGM � T hI NRPGMmR p

h nIv P[IHR gFG�G�OQ mIMN hI lGMPKLGM °Í�ã \ `M PGMNKIKR �OR h nGM I P[IMHQ hI �IhROF mRN gIFIJ �KFRN
Í RK Î mIMN hI lGMPKLGM � RK �OR PRhI M nI gIN J GmL­Q hI �IhROF mR Ï RK ® mIMN hI lGMPKLGM ° Í�ã \
´ æå æç ß ìíðàï�êðìé í áîé ��ë�¿âêë�

SRKKR F�HhR mR gINNIHR mRN gIFIJ �KFRN RM S QKIMK IjNGhOR T OM J GiRM mGLK oKFR KFGO�Q g GOF
g GO�GLF J GmL­RF hI �IhROF m nOM gIFIJ �KFR mIMN OMR lGMPKLGM mR KRhhR J IML�FR �OR PRKKR J GmL­PIKLGM
NGLK gFLNR RM PGJgKR mIMN hI lGMPKLGM Igg RhIMKR T IO FRKGOF mR h nIgg Rh mR lGMPKLGM \ EGOF PRhI T IO hLRO
mR gINNRF hI �IhROF mO gIFIJ �KFR T GM gINNR OM gGLMKROF NOF PRKKR �IhROF \ SR gFLMPLg R RNK LhhONKFQ
mIMN hR gFGHFIJJR NOL�IMK T �OL FRNNRJjhR j RIOPGOg IO gFQPQmRMK T J ILN RM RNK lGMmIJ RMKIhRJ RMK
mL¯ QFRMK °
N��Ô � ü�ãä øÍ ú �ãä øÎ ý
¦

øÍ ÷ó øÎ ñ
øÎ ó H& ñ
F� �ãä� ü·� � Í ó �Ô ú Î ó �Ô¨ã · ú øÍ ú øÎ ý ñ

§

°Í�ã üN��Ô ý
¦

�ãä Ï ú ® ñ
Ï ó ôõ ñ
® ó Òõ ñ
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x

10

y

20
a

p

Fonction f

Fonction main

º»¼ ½ Á \® ± XhhONKFIKLGM HFIg[L�OR mO gINNIHR mR gIFIJ �KFR gIF g GLMKROF ��GLF hR KR]KR g GOF g hO N
m nR]ghLPIKLGMN� \

� üGÏ ú G® ý ñ
F� �ãä� ü·°Í�ã � Ï ó �Ô ú ® ó �Ô¨ã · ú Í ú Î ý ñ

§
_ nIv P[IHR RNK PRKKR lGLN�PL hR NOL�IMK °
� � Í ó Ðõ ú Î ó H&
°Í�ã � Ï ó Ðõ ú ® ó H&
_RN mRO] Iv P[IHRN NGMK LmRMKL�ORN ° hI lGMPKLGM � I J GmL­Q hI �IhROF mRN mRO] gIFIJ �KFRN \
_R lGMPKLGMMRJ RMK RNK hR NOL�IMK ��GLF QHIhRJ RMK hI ­HOFR Á \®� °
± mIMN hI lGMPKLGM ° Í�ã T GM Igg RhhR hI lGMPKLGM RM gINNIMK mRN FQlQFRMPRN NOF hRN �IFLIjhRN Ï RK ®

IO hLRO mR hROF �IhROF T PRPL HF^PR p h nGg QFIKROF G ��GLF hR P[IgLKFR ®� ·
± mIMN hI lGMPKLGM � T hRN gIFIJ �KFRN NGMK mQPhIFQN MGM gIN mR Kig R �ãä T J ILN mR Kig R g GLMKROF

NOF OM �ãä �RM OKLhLNIMK OMR ø� · IONNL T mIMN � T hRN �IFLIjhRN Í RK Î NGMK mRN FQlQFRMPRN NOF hRN
�IhROFN mRN �IFLIjhRN Ï RK ® · hRN �IhROFN NGMK RMNOLKR J IMLgOhQRN ã�ä PRN FQlQFRMPRN T mGMP RM
J RKKIMK OMR ø mR�IMK hR MGJ mRN gIFIJ �KFRN ·

± IO FRKGOF mIMN hI lGMPKLGM ° Í�ã T hRN �IhROFN mR Ï Ri ® GMK QKQ J GmL­QRN ã�ä hRN FQlQFRMPRN
gINNQRN RM gIFIJ �KFR p hI lGMPKLGM � \

J Ù# KLÜ�"�"Ü�
®\ QPFLFR OMR lGMPKLGM �OL gFRMm mRO] gIFIJ �KFRN mR �IhROF �ãä RK QP[IMHR hROFN PGMKRMON ·
a \ KFIMNlGFJ RF hRN gFGHFIJJRN QPFLKN IO P[IgLKFR a RM lGMPKLGMN \

¿I



� ����� ¡ å

Ä ÅÆ ¥XY ÉÅX©æ

WL OM KIjhRIO T PGJJ R mIMN hRN IOKFRN hIMHIHRN T RNK OM RMNRJjhR mR �IhROFN mO J oJ R Kig R T
P[IPOMR QKIMK FRg QFQR gIF NGM LMmLPR T Lh lIOK hROF FQNRF�RF OM KFILKRJ RMK gIFKLPO hLRF RM S mO lILK
�O nOM KIjhRIO FRNNRJjhR j RIOPGOg p OM gGLMKROF \

_ GON KFILKRFGMN QHIhRJ RMK mRN P[I�MRN mR PIFIPK�FRN �OL NGMK mRN KIjhRIO] mR PIFIPK�FRN \
VM­M T hRN KIjhRIO] JOhKL�mLJ RMNLGMMRhN NGMK RM S mRN KIjhRIO] mR KIjhRIO] \

Q ÙÚ ÛÜ� Ý�� �Ü� L
Î æçæç èéêëìíîïêðìé

VM S T OM KIj hRIO RNK PGMNKLKOQ m nOM RMNRJjhR m nQhQJ RMKN m nOM Kig R mGMMQ · LhN NGMK KGOk GOFN
LMmLPQN p gIFKLF mR I · N nLh PGMKLRMK Ã QhQJ RMKN T PRO]�PL NGMK MOJ QFGKQN mR I p Ã �ô\ ²OPOM PGMKFÀhR
M nRNK FQIhLNQ �OIMK p hI �IhROF mRN LMmLPRN �OL NGMK OKLhLNQN ° h nOKLhLNIKLGM m nOM LMmLPR NOg QFLROF GO QHIh
p Ã MR gFG�G�OR IOPOM J RNNIHR PhILF · Q�RMKORhhRJ RMK T hR gFGHFIJJR NR ghIMKR T JiNKQFLRONRJ RMK T mR
KRJgN RM KRJgN \

^M KIjhRIO RNK mQPhIFQ PGJJR NOLK °

�ãä äÍÎO�Í�ÌÔ�ÌÔ�ÏÌ�ãä ��� $ çôõè ñ

`M g ROK RMNOLKR IPPQmRF IO] QhQJ RMKN mO KIjhRIO LMmL�LmORhhRJ RMK gIF hI MGKIKLGM
äÍÎO�Í�ÌÔ�ÌÔ�ÏÌ�ãä ��� $ çÒè \

`M g ROK LMLKLIhLNRF hI �IhROF mR KGON hRN QhQJ RMKN m nOM KIjhRIO hGFN mR NI mQPhIFIKLGM PGJJR NOLK °

�ãä äÍÎO�Í� çûè ó ¦ ÒÐ ú &H ú �û� ú & ú ô § ñ
¿ ®



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`SRKKR hLHMR mQPhIFR OM KIjhRIO mQMGJJQ äÍÎO�Í� mR Á RMKLRFN · PRO]�PL NGMK LM LKLIhLNQN mIMN h nGFmFR
p gIFKLF mR h nQhQJ RMK m nLMmLPR I I�RP hRN Á �IhROFN �OL NOL�RMK RMKFR ¦§ \ Xh lIOK LJg QFIKL�RJ RMK �O nLh
i ILK IOKIMK mR �IhROFN LMmL�OQRN RMKFR ¦§ �OR m nQhQJ RMKN mQPhIFQN g GOF hR KIjhRIO �LPL Á� \

`M g ROK QHIhRJ RMK GJ RKKFR hI KILhhR mIMN hI mQPhIFIKLGM · mIMN PR PIN T hR MGJjFR mR �IhROFN
Ng QPL­QRN g GOF h nLM LKLIhLNIKLGM LMmL�OR hI KILhhR mO KIjhRIO °

�ãä äÍÎO�Í� çè ó ¦ ÒÐ ú �û� ú & § ñ
äÍÎO�Í� RNK mR KILhhR ¹ \
Xh RNK KF�N PGOFIMK T RK P nRNK OMR j GMMR [IjLKOmR p gFRMmFR T mR Ng QPL­RF hI KILhhR m nOM KIjhRIO MGM

gIN ã�ä OMR PGMNKIMKR MOJ QFL�OR T J ILN ã�ä OMR J IPFG PGMNKIMKR �O L NR mQ­MLK PGJJ R NOLK °
­Ô�� �ã� éÕ ò¸¸ê ôõ

²KKRMKLGM T hR PIFIPK�FR ­ mGLK LJg QFIKL�RJ RMK NR KFGO�RF RM mQjOK mR hLHMR �®ëÙ PGhGMMR� \
ìrddr|w x �e} tr�ywre w} zrurf ¬tuw

EGOF mQPhIFRF OM gIFIJ �KFR lGFJ Rh PGJJ R OM KIjhRIO T GM QPFLK °
� ü�ãä äÍÎ çè ý
PR �OL NLHML­R �OR hR gIFIJ �KFR äÍÎ RNK OM KIjhRIO m nRMKLRFN \ WGM MGJjFR m nQhQJ RMKN M nRNK gIN

LMmL�OQ \ Xh RNK mR j GM KGM mR h nLMmL�ORF mIMN OM IOKFR gIFIJ �KFR °
� ü�ãä äÍÎ çè ú �ãä O�ã±����í�éÍÎ ý

î{fzrurvd{} wt rïw�trtv{} xw xweð tr� ywreð
_I PGJgIFILNGM mR mRO] KIjhRIO] GO h nI¯ RPKIKLGM m nOM KIjhRIO p OM IOKFR mGL�RMK oKFR R¯ RPKOQRN

QhQJ RMK gIF QhQJ RMK mIMN OMR j GOPhR \ EIF R]RJghR T g GOF I¯RPKRF OM KIjhRIO p OM IOKFR T GM QPFLFI °
N��Ô Í����ä�éÍÎO�Í�Ï ü�ãä ä ô çè ú �ãä äÒ çè ú �ãä O�ã±����í�éÍÎ ý
¦

�ãä � ñ
��� ü� ó õ ñ � � O�ã±����í�éÍÎ ñ � ÷÷ ýä ô ç�è ó äÒ ç�è ñ

§
¿a
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t

0 1 2 3 4 5 6 7 8 9

13 6 14 -8 0 -5 1 7 87-18

º»¼ ½ Â \® ± _LRM RMKFR KIjhRIO RK g GLMKROF ��GLF hR KR]KR g GOF hRN R]ghLPIKLGMN� \
¾ RJ IF�OGMN �OR hRN QhQJ RMKN mR ä ô NGMK J GmL­QN IO FRKGOF mR hI lGMPKLGM T PR �OL NRJjhR PGMKFR�

mLFR PR �OL I QKQ mLK p hI NRPKLGM Á \a mO P[IgLKFR ¹ \ SR g GLMK KF�N LJgGFKIMK NRFI mLNPOKQ p hI NRPKLGM
Â \®\¹ \

EGOF KRNKRF h nQHIhLKQ mR mRO] KIjhRIO] T GM QPFLFI OMR lGMPKLGM mO HRMFR °
�ãä �±ÍO�ä�éÍÎO�Í�Ï ü�ãä ä ô çè ú �ãä äÒ çè ú �ãä O�ã±����í�éÍÎ ý
¦

�ãä � ñ
��� ü� ó õ ñ � � O�ã±����í�éÍÎ ñ � ÷÷ ý�� üä ô ç�è Íó äÒ ç�è ý��ä��ã õ ñ
��ä��ã ô ñ

§

RM FIgg RhIMK �OR I NLHML­R � lIO] �T ® �GO KGOKR IOKFR �IhROF MGM MOhhR� NLHML­R � �FIL �\
Î æçæå }�����îñ �ê �ìðéê�îë�

VM S T hGFN�OR h nGM mQPhIFR OM KIjhRIO T GM mQPhIFR LJghLPLKRJ RMK OM gGLMKROF \ SGMNLmQFGMN hI
mQPhIFIKLGM NOL�IMKR °

�ãä ä çôõè ñ
ä RNK OM gGLMKROF NOF OM �ãä RK Lh FQlQFRMPR h nQhQJ RMK m nLMmLPR I mO KIjhRIO ��GLF hI ­HOFR Â \®� \

U �N hGFN T ä çõè RK øä FQlQFRMPRMK hI J oJ R �IhROF �mIMN hI ­HOFR Â \®T KGON mRO] �IhhRMK ®¹� \
_ nImmLKLGM RNK mQ­MLR NOF hRN g GLMKROFN \ ² LMNL T ä÷ ô FQlQFRMPR h nQhQJ RMK ä çôè T ä÷Ò FQlQFRMPR h nQhQ�

J RMK ä çÒè T RK ILMNL mR NOLKR k ON�OR ä÷% �OL FQlQFRMPR h nQhQJ RMK ä ç%è \
EGOF Iv P[RF hR PGMKRMO mO KIjhRIO ä T GM g ROK QPFLFR mR J IML�FR KGOK p lILK PhINNL�OR hI j GOPhR

NOL�IMKR °
¿¹



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`¦
�ãä � ñ
�ãä ä çôõè ñ
��� ü� ó õ ñ � �ó % ñ � ÷÷ ý
F� �ãä� ü·�Ô · ú ä ç�è ý ñ

§

VM S T GM g ROK QHIhRJ RMK QPFLFR °
¦

�ãä � ñ
�ãä ä çôõè ñ
��� ü� ó õ ñ � �ó % ñ � ÷÷ ý ¦
F� �ãä� ü·�Ô · ú øä ý ñ
ä ÷÷ ñ

§
§

JILN GM IOFI IhGFN g RFmO hI �IhROF mR ä \ Xh lIOmFILK ghOKÀK OKLhLNRF OM gGLMKROF g GOF gIFPGOFLF hR
KIjhRIO ä °
¦

�ãä � ñ
�ãä ä çôõè ñ�ãä øFä� ñ
Fä� ó ä ñ
��� ü� ó õ ñ � �ó % ñ � ÷÷ ý ¦
F� �ãä� ü·�Ô · ú øFä� ý ñ
Fä� ÷÷ ñ

§
§

�OR h nGM g ROK RMPGFR QPFLFR mR J IML�FR ghON PGJgIPKR °
¿¿



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`¦
�ãä � ñ
�ãä ä çôõè ñ�ãä øFä� ñ
Fä� ó ä ñ
��� ü� ó õ ñ � �ó % ñ � ÷÷ ú Fä� ÷÷ ý
F� �ãä� ü·�Ô · ú øFä� ý ñ

§

Î æçæ| �����Å� í� ê�����î �é ��ë�¿âêë�
_I PGMNQ�ORMPR LJJ QmLIKR mR PR �OL �LRMK m noKFR mLK NOF hRN KIjhRIO] RK hRN g GLMKROFN RNK �OR

hGFN mO gINNIHR m nOM KIjhRIO RM gIFIJ �KFR m nOMR lGMPKLGM T OMR FQlQFRMPR NOF hR gFRJ LRF QhQJ RMK mO
KIjhRIO RNK gINNQ T RK MGM hR KIjhRIO PGJghRK \ U LNg GNIMK m nOMR FQlQFRMPR T hI lGMPKLGM g ROK hLjFRJ RMK
J GmL­RF hRN QhQJ RMKN mO KIjhRIO mR J IML�FR �LNLj hR g GOF hI lGMPKLGM h nIiIMK Igg RhQR ��GLF hI ­HOFR
Â \a� \
N��Ô � ü�ãä ä çè ú �ãä O± ý
¦

�ãä � ñ
��� ü� ó õ ñ � � O± ñ � ÷÷ ýä ç�è øó Ò ñ

§

N��Ô ± üN��Ô ý
¦

�ãä äÍÎO� çûè ó ¦ ÒÐ ú &H ú �û ú �ô ú % § ñ
�ãä � ñ
� üäÍÎO� ú ûý ñ
��� ü� ó õ ñ � � O± ñ � ÷÷ ý
F� �ãä� ü·�Ô¨ã · ú ä ç�è ý ñ

§

Î æçæ� ��� ïÐ�òé�� í� ï�ë�ïêâë��
^MR P[I�MR mR PIFIPK�FRN RNK OM KIjhRIO m nOM PRFKILM MGJjFR mR PIFIPK�FRN °

¿Á
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Fonction g

0 1 2 3 4

23 87 -1 9-5

t

Fonction f

table

table

Fonction g

0 1 2 3 4

46 174 -2 18-10

table

Fonction g

0 1 2 3 4

46 174 -2 18-10

Fonction g

0 1 2 3 4

23 87 -1 9-5

table

t

Fonction f

Avant l’appel de la fonction f

Au début de l’exécution de f

A la fin de l’exécution de f

Au retour dans la fonction g

º»¼ ½ Â \a ± EINNIHR m nOM KIjhRIO RM gIFIJ �KFR ��GLF hR KR]KR g GOF hRN R]ghLPIKLGMN� \¿Â



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`�¤Í� �¤Í�ã�ÌÔ�Ì�Í�Í�ä���$ çôõè ñ
^MR P[I�MR mR PIFIPK�FRN PGMNKIMKR RNK mQhLJ LKQR gIF mRN HOLhhRJ RKN ·T KRhhR

·�ã� �¤Í�ã� Ô� �Í�Í�ä���$ ��ã$äÍãä� ·\
EIF PGM�RMKLGM T OM PIFIPK�FR mR PGmR MOh � ¥¨õõõ ¥ GO ü�¤Í� ý õ ý KRFJ LMR OMR P[I�MR mR PIFIPK�FRN

PGMNKIMKR \ ²ONNL T hI P[I�MR ·Î�ãÑ��� · PGMKLRMK 
 PIFIPK�FRN RK MGM gIN ö \ _R lILK mR ghIPRF OM
PIFIPK�FR MOh RM ­M mR P[I�MR mR PIFIPK�FRN RNK OMR PGM�RMKLGM HQMQFIhRJ RMK OKLhLNQR RM S · ILMNL T
MOh M nRNK j RNGLM m nOKLhLNRF OMR �IFLIjhR IO] LhLILFR Ng QPL­ IMK NI hGMHOROF · hI P[I�MR N nIFFoKR hGFN�OR hR
PIFIPK�FR MOh RNK FRMPGMKFQ \

^M PRFKILM MGJjFR mR lGMPKLGMN g RO�RMK oKFR OKLhLNQRN NOF mRN P[I�MRN mR PIFIPK�FRN \ SRhhRN�PL
mGL�RMK LJg QFIKL�RJ RMK NR KRFJ LMRF gIF OM PIFIPK�FR MOh \ EGOF PRhI T Lh lIOK J RKKFR hI hLHMR °

­ �ã �O�Ô� �$ä� �ã± ¤̄ �
RM mQjOK mR ­P[LRF \ SRN lG PMKLGMN NGMK °
± �ãä $ä�O�ã ü��ã $ä �¤Í� ø$ý FRM�GLR hR MGJjFR mR PIFIPK�FR PGJgGNIMK hI P[I�MR mR PIFIP�

K�FRN $ T NIMN PGJgKRF hR PIFIPK�FR MOh \ EIF R]RJghR T $ä�O�ã ü·Î�ãÑ��� ·ý FRM�GLR ö ·
± �¤Í� ø$ä�Ô�F ü��ã $ä �¤Í� ø$ý FRM�GLR OMR PGgLR mR hI P[I�MR mR PIFIPK�FRN $ ·
± �ãä $ä� �°F ü��ã $ä �¤Í� ø$ô ú ��ã $ä �¤Í� ø$Òý PGJgIFR hRN mRO] P[I�MRN mR PIFIPK�FRN $ôRK $Ò °

± NL $ô RNK LMlQFLROFR p $Ò T hI �IhROF � ® RNK FRM�GiQR ·
± NL $ô RNK NOg QFLROFR p $Ò T hI �IhROF ® RNK FRM�GiQR ·
± NL $ô RNK QHIhR p $Ò T hI �IhROF I RNK FRM�GiQR \
EIF R]RJghR T $ä� �°F ü·Î�ãÑ��� · ú ·¤�OO� ·ý FRM�GLR � ® ·

± �ãä $ä�ã �°F ü��ã$ä �¤Í� ø$ô ú ��ã$ä �¤Í� ø$Ò ú �ãä ã ý PGJgIFR hRN ã gFRJ LRFN PIFIP�
K�FRN mRN mRO] P[I�MRN mR PIFIPK�FRN $ô RK $Ò °
± NL hI P[I�MR PGJgGNQR mRN ã gFRJ LRFN PIFIPK�FRN mR $ô RNK LMlQFLROFR p hI P[I�MR PGJgGNQR

mRN ã gFRJ LRFN PIFIPK�FRN mR $Ò T hI �IhROF � ® RNK FRM�GiQR ·
± NL hI P[I�MR PGJgGNQR mRN ã gFRJ LRFN PIFIPK�FRN mR $ô RNK NOg QFLROFR p hI P[I�MR PGJgGNQR

mRN ã gFRJ LRFN PIFIPK�FRN mR $Ò T hI �IhROF ® RNK FRM�GiQR ·
± NL hI P[I�MR PGJgGNQR mRN ã gFRJ LRFN PIFIPK�FRN mR $ô RNK QHIhR p hI P[I�MR PGJgGNQR mRN ã

gFRJ LRFN PIFIPK�FRN mR $Ò T hI �IhROF I RNK FRM�GiQR \
EIF R]RJghR T $ä� �°F ü·ÍÎ �· ú ·ÍÎ �Ô · ú � ý FRM�GLR � ®T $ä� �°F ü·ÍÎ �· ú ·ÍÎ �Ô · ú Ð ý FRM�GLR
I T $ä� �°F ü·ÔÎ �· ú ·ÍÎ �Ô · ú Ð ý FRM�GLR ® ·

± �¤Í� ø$ä� �F® ü�¤Í� ø$ô ú ��ã$ä �¤Í� ø$Òý PGgLR mIMN $ô hI P[I�MR $Ò �i PGJgFLN hR PIFIP�
K�FR MOh� RK FRM�GLR OM gGLMKROF NOF PRKKR PGgLR ·

± �¤Í� ø$ä�ã �F® ü�¤Í� ø$ô ú ��ã $ä �¤Í� ø$Ò ú �ãä ã ý PGgLR mIMN $ô hRN ã gFRJ LRFN PIFIP�
K�FRN mR hI P[I�MR $Ò �i PGJgFLN hR PIFIPK�FR MOh� RK FRM�GLR OM gGLMKROF NOF PRKKR PGgLR ·

¿ö



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`± �¤Í� ø$ä� �Íä ü�¤Í� ø$ô ú ��ã$ä �¤Í� ø$Òý Ik GOKR hRN PIFIPK�FRN mR hI P[I�MR $Ò p PRO]
mR $ô p gIFKLF RK RM QPFINIMK hR PIFIPK�FR MOh mR $ô · $ä� �Íä FRM�GLR OM gGLMKROF NOF PRKKR
MGO�RhhR P[I�MR mR PIFIPK�FRN \ EIF R]RJghR T $ä� �Íä ü·Í� · ú · ��N��� ·ý FRM�GLR hI P[I�MR
·Í� ��N��� · ·

± �¤Í� ø$ä�ã �Íä ü�¤Í� ø$ô ú ��ã $ä �¤Í� ø$Ò ú �ãä ã ý Ik GOKR hRN ã gFRJ LRFN PIFIPK�FRN
mR hI P[I�MR $Ò p PRO] mR $ô p gIFKLF RK RM QPFINIMK hR PIFIPK�FR MOh mR $ô ·
$ä�ã �Íä FRM�GLR OM gGLMKROF NOF PRKKR MGO�RhhR P[I�MR mR PIFIPK�FRN \ EIF R]RJghR T
$ä�ã �Íä ü·Í� · ú · ��N��� ú Í Î ��ãä�ä · ú Óý FRM�GLR hI P[I�MR ·Í� ��N��� ·

_ GON J RMKLGMMGMN mRO] IOKFRN lGMPKLGMN KF�N OKLhRN g GOF R¯RPKORF mRN PGM�RFNLGMN °
± O�ã± Íä�O ü��ã $ä �¤Í� ø�¤ ý �OL PGM�RFKLK OMR P[I�MR mR PIFIPK�FRN RM OM MGJjFR RMKLRF \

EGOF h nOKLhLNRF T Lh lIOK J RKKFR hI hLHMR ­�ã �O�Ô� �$äÔO�Î ¤̄ � RM mQjOK mR gFGHFIJJR \ EIF
R]RJghR T Íä�O ü·ÐÒû ·ý FRM�GLR h nRMKLRF ÐÒû ·

± Ô��ÎO� Íä�� ü��ã$ä �¤Í� ø�¤ ý �OL PGM�RFKLK OMR P[I�MR mR PIFIPK�FRN RM OM MGJjFR (GK�
KIMK �mGOjhR� \ EGOF h nOKLhLNRF T Lh lIOK J RKKFR hI hLHMR ­�ã �O�Ô� �$äÔO�Î ¤̄ � RM mQjOK mR gFG�
HFIJJ R \ EIF R]RJghR T Íä�� ü·Ð ¯Òû ·ý FRM�GLR hR mGOjhR Ð ¯Òû \

U IMN PRN mRO] lGMPKLGMN T Lh lIOK �OR hI P[I�MR mR PIFIPK�FRN p PGM�RFKLF NR KRFJ LMR gIF OM PIFIPK�FR
MOh \

VM­M T hI lGMPKLGM $F� �ãä� RNK KF�N gFIKL�OR g GOF PGMNKFOLFR mRN P[I�MRN mR PIFIPK�FRN INNR�
PGJghR]RN \ V hhR N nOKLhLNR R]IPKRJ RMK PGJJR hI lGMPKLGM F� �ãä� JLN p gIFK �OR hR FQNOhKIK T IO hLRO
m noKFR Iv P[Q p h nQPFIM T RNK NKGPóQ mIMN OMR �IFLIjhR gINNQR RM gIFIJ �KFR mR $F� �ãä� °

�ãä Ô ó H ñ
�O�Íä Ï ó & ¯Ó ñ
�¤Í� ä çôõõè ñ
$F� �ãä� üä ú ·¸Í NÍO��� Ô� Ô �$ä �Ô ú ��OO� Ô� Ï �$ä �� · ú Ô ú Ï ý ñ
_R KIjhRIO ä PGMKLRMK RMNOLKR hI P[I�MR mR PIFIPK�FRN

·¸Í NÍO��� Ô� Ô �$ä H ú ��OO� Ô� Ï �$ä & ¯Ó · \
_ I P[I�MR mR PIFIPK�FRN FQNOhKIK RNK KRFJ LMQR gIF OM PIFIPK�FR MOh \

Î æçæ´ ��� ê�����îñ ¿î �êð�íð¿�é�ðìéé���
ôc}curyvtcd

`M g ROK mQPhIFRF mRN KIjhRIO] mR KIjhRIO T PR �OL M nRNK gIN KGOK p lILK LmRMKL�OR p OMR J IKFLPR \
² LMNL T GM g ROK mQPhIFRF °

¿




EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`
tab2d

º»¼ ½ Â \¹ ± ¾RgFQNRMKIKLGM HFIg[L�OR m nOM KIjhRIO p mRO] mLJ RMNLGMN \
tab2dbis

º»¼ ½ Â \¿ ± ¾RgFQNRMKIKLGM HFIg[L�OR m nOM KIjhRIO p mRO] mLJ RMNLGMN \
�ãä äÍÎÒÔ çÐè çûè ñ
�OL RNK OM KIjhRIO mR ¹ KIjhRIO] mR Á QhQJ RMKN RMKLRFN \ `M g ROK RMNOLKR IPPQmRF p NRN QhQJ RMKN

gIF OMR MGKIKLGM mO HRMFR äÍÎÒÔ çôè çÐè ó ô% ñ\
äÍÎÒÔ RNK OM gGLMKROF NOF OM KIjhRIO m nRMKLRFN T GO RMPGFR T OM g GLMKROF mR g GLMKROF m nRMKLRFN \ _RN

QhQJ RMKN äÍÎÒÔ çõè T äÍÎÒÔ çôè RK äÍÎÒÔ çÒè NGMK mRN KIjhRIO] mR Á RMKLRFN T mGMP mRN g GLMKROFN
NOF RMKLRFN \

_GFN mR hI mQPhIFIKLGM T GM g ROK GJ RKKFR mR Ng QPL­RF hR MGJjFR m nQhQJ RMKN mIMN hI mRFML�FR
mLJ RMNLGM \ ² LMNL °

�ãä äÍÎÒÔÎ �$ çÐè çè ñ
mQPhIFR OM KIjhRIO mR ¹ KIj hRIO] m nRMKLRFN \ SRN ¹ KIjhRIO] M nR] LNKRMK PRg RMmIMK gIN �GM �RFFI

PGJJRMK hRN PFQRF IO P[IgLKFR NOL�IMK� \
`M g ROK QHIhRJ RMK mQPhIFRF OM NLJghR g GLMKROF mR KIjhRIO] NIMN Ng QPL­RF IOPOMR mLJ RMNLGM °

�ãä øäÍÎÒÔä�� çè ñ
XPL T ä ÍÎÒÔ RNK NROhRJ RMK OMR �IFLIjhR IgKR p g GLMKRF NOF OM KIjhRIO mR KIjhRIO] m nRMKLRFN \

¿)



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`
tab2dter

º»¼ ½ Â \Á ± ¾RgFQNRMKIKLGM HFIg[L�OR m nOM KIjhRIO p mRO] mLJ RMNLGMN \
Î æçæÎ ��� ��ë�¿âêë�� í� �� õìéïêðìé ö¢�	

_I lGMPKLGM °Í�ã �OL RNK hI gFRJ L�FR lGMPKLGM R]QPOKQR hGFN mO hIMPRJ RMK m nOM gFGHFIJJR QPFLK
RM S g ROK FRPR�GLF mRO] gIFIJ �KFRN �OL NGMK PGMNKLKOQN mRN gIFIJ �KFRN Ng QPL­QN NOF hI hLHMR mR
PGJJ IMmR �OL hIMPR hR gFGHFIJJR \ SRN gIFIJ �KFRN NR mQPhIFRMK °

�ãä ° Í�ã ü�ãä Í�±� ú �¤Í� øÍ�±N çè ý
Í�±N RNK OM KIjhRIO mR KIjhRIO] mR PIFIPK�FRN T NGLK OM KIjhRIO mR P[I�MRN mR PIFIPK�FRN \ SRhOL�PL

PGMKLRMK Í�±� P[I�MRN \ _ nQhQJ RMK Í�±N çõè PGMKLRMK KGOk GOFN hR MGJ mO gFGHFIJJR hOL�J oJ R \
² LMNL T NL GM hIMPR OM gFGHFIJJR mQMGJJQ F�±× I�RP hRN gIFIJ �KFRN ° F�±× ÍÎ � Ô��±¤ � ÓH TÍ�±� IOFI hI �IhROF ¿ RK °
± Í�±N çõè PGMKLRMK hI P[I�MR mR PIFIPK�FRN ·F�±× · ·
± Í�±N çôè PGMKLRMK hI P[I�MR mR PIFIPK�FRN ·ÍÎ �· ·
± Í�±N çÒè PGMKLRMK hI P[I�MR mR PIFIPK�FRN ·Ô��±¤ · ·
± Í�±N çÐè PGMKLRMK hI P[I�MR mR PIFIPK�FRN ·�· ·
± Í�±N ç�è PGMKLRMK hI P[I�MR mR PIFIPK�FRN ·ÓH ·\

Q ÙØ KLÜ�"�"Ü�
®\ QPFLFR OMR lGMPKLGM �OL gFRMm ¹ KIjhRIO] RM gIFIJ �KFRN ä T ä ô RK äÒ T ILMNL �OR hROF KILhhR �hRN

¹ KIjhRIO] NGMK mR hI J oJ R KILhhR� \ _I lGMPKLGM LMLKLIhLNR ä ô RK äÒ I�RP T FRNg RPKL�RJ RMK T hRN
QhQJ RMKN gILFN RK LJgILFN mR ä \ _RN QhQJ RMKN MGM OKLhLNQRN mIMN ä ô RK äÒ NGMK J LNRN p � ® ·

a \ QPFLFR OMR lGMPKLGM �OL FRP[RFP[R hR mQjOK mR hI ghON hGMHOR J GMGKGMLR mIMN OM KIjhRIO m nRMKLRFN
RK FRM�GLR h nLMmLPR mR NGM ®Ùë QhQJ RMK ·

¹ \ QPFLFR OMR lGPMKLGM �OL PIhPOhR OM PIFFQ J IHL�OR m nGFmFR LJgILF · PRK GFmFR RNK gINNQ RM gIFI�
J �KFR p hI lGMPKLGM \ SGMPR�GLF h nIhHGFLK[J R �OL gFGmOLK hRN PIFFQN J IHL�ORN m nGFmFR ¹ T Á RK ö
NOL�IMK °

¿ ) a
¹ Á ö

 ® Â

ÁI
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 ®Â
®ö Á ®¹ a ® )
®I ®
 ® ®¿ aa
a¹ Â ®) a ®Á

aa ¿ö ®Â ¿ ® ®I ¹Á ¿
Á a¹ ¿
 ®ö ¿a ®® a)
¹I Â a¿ ¿) ®
 ¹Â ®a
®¹ ¹ ® ö aÁ ¿¹ ®) ¹ö
¹
 ®¿ ¹a ® aÂ ¿¿ aI
a ® ¹) 
 ¹¹ a aö ¿Á
¿Â ®Á ¿I ) ¹¿ ¹ a


¿ \ QPFLFR hI lGMPKLGM �OL PIhPOhR hR KFLIMHhR mR EIPIh kON�O np OMR PRFKILMR hLHMR gINNQR RM gIFIJ �KFR
RM OKLhLNIMK OM KIjhRIO J GMG�mLJ RMNLGMMRh mIMN hR�ORh GM MR NKGPóR �O nOMR NRO hR hLHMR T hI hLHMR
RM PGOFN mR PIhPOh ·

Á \ QPFLFR OMR lGMPKLGM �OL FRM�GLR hR J LFGLF m nOMR P[I�MR mR PIFIPK�FRN \ EIF R]RJghR T NL GM hOL
lGOFMLK hI P[I�MR ÍÎ �Ô�� T hI lGMPKLGM FRM�GLR ��Ô�ÎÍ ·

Â \ QPFLFR OMR lGMPKLGM �OL gFRMm RM RMKFQR OMR P[I�MR mR PIFIPK�FRN RK mQKRFJ LMR NL P nRNK OM
gIhLMmFGJ R T P nRNK�p�mLFR OMR P[I�MR �OL g ROK NR hLFR p h nLmRMKL�OR mIMN hRN mRO] NRMN RK FRM�GLR
OM RMKLRF �j GGhQRM � ·

ö \ QPFLFR OMR lGMPKLGM �OL gFRMm mRO] P[I�MRN mR PIFIPK�FRN RM gIFIJ �KFR RK FRM�GLR hR MGJjFR
mR PIFIPK�FRN PGJJOMN IO] mRO] P[I�MRN ·


 \ RM OKLhLNIMK OM KIjhRIO mR Ö½½¸êÕÃ T R÷FLFR h nIFjFR gFGHFIJJ IKL�OR mR hI gFGPQmOFR �OL FQIhLNR
hR PFLj hR m n¬FIKGNK[�MR ·

) \ GM NR mGMMR OM Kig R ä®F�Ô�� �ã�° ¦ÎO�� ú ���±� ú N��ä§ é� ���O��� RK OM KIjhRIO mR Ã
QhQJ RMK mR PR Kig R ä®F�Ô�� é� ���O��� éÍÎä� ���O��� çÃè \
SR KIjhRIO RNK LM LKLIhRJ RMK FRJghL mR J IML�FR IhQIKGLFR \ ¬PFLFR OMR lGMPKLGM KFL hR KIjhRIO mR
KRhhR J IML�FR �OR KGON hRN QhQJ RMKN mR �IhROF ÎO�� NR KFGO�RMK IO] LMmLPRN I p ° T hRN QhQJ RMKN
mR �IhROF ���±� NR KFGO�RMK IO] LMmLPRN °÷ ô p Ã �ô\

Á ®
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Ä ÅÆ Æ¥¦© ª¥© ¦ÅÆ ¨Ê ¤X[ «\© ÅÆ

`M IjGFmR J ILMKRMIMK mRN MGKLGMN mO hIMHIHR S hLQRN IO] NKFOPKOFRN mLKRN � miMIJ L�ORN �T
P nRNK�p�mLFR mRN NKFOPKOFRN �OL NGMK PFQQRN GO mLJ RMNLGMMQRN hGFN mR h nR]QPOKLGM mO gFGHFIJJR RK
MGM gIN p hI mQPhIFIKLGM \

Ø ÙÚ Û� U��"Ý ��� ù úûûüý ÜÝ �� U��"Ý ��� þÿ��

`M gROK PFQRF mRN MGO�RIO] Gjk RKN T mR M nLJgGFKR �ORh Kig R T I�RP hI lGMPKLGM ° ÍOO�� \ EGOF OKLhLNRF
PRKKR lGMPKLGM T Lh lIOK J RKKFR hI hLHMR ­ �ã �O�Ô� �$äÔO�Î ¤̄ � RM mQjOK mR gFGHFIJJR \ VMNOLKR T GM
h nOKLhLNR PGJJ R NOLK ·

�ãä øF ñ
F ó ü�ãä øý ° ÍOO�� ü$����� ü�ãä ýý ñ
¶ h nLNNOR mR PRKKR LMNKFOPKLGM T hR g GLMKROF F gGLMKR �RFN OM Gjk RK �Lh M nI gIN mR MGJ T Lh RNK

IMGMiJ R� mR Kig R �ãä \ `M g ROK RMNOLKR IPPQmRF p PRK Gjk RK ã�ä hR g GLMKROF ° øF ó H ñ\
`M mLK �OR °ÍOO�� � IhhGOR � OM Gjk RK T P nRNK�p�mLFR �O nLh hR PFQR \
_GFN�OR h nGjk RK M nRNK ghON MQPRNNILFR T GM g ROK hR hLj QFRF RM OKLhLNIMK hI lGMPKLGM ���� ° ���� üF ý ñ\

entier

p

º»¼ ½ ö \® ± ^M gGLMKROF NOF OM �ãä \
Á¹
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T

T(3) T(10)

º»¼ ½ ö \a ± ^M gGLMKROF �RFN OM KIjhRIO m nRMKLRFN \
Ø ÙØ ÛÜ� Ý�� �Ü� L �Þ��t �S Ü�

w F^PR p hI lGMPKLGM ° ÍOO�� T GM g ROK mLJ RMNLGMMRF OM KIjhRIO p �GhGMKQ \
^M gFGjh�J R NGO�RMK FRMPGMKFRF RNK mR mR�GLF OKLhLNRF OM KIjhRIO mGMK GM MR PGMMI�K hR MGJjFR

m nQhQJ RMKN �O np h nR]QPOKLGM mO gFGHFIJJR \ EGOF PRhI T GM g ROK QPFLFR °
­�ã �O�Ô� �$äÔO�Î ¤̄ �
­�ã �O�Ô� �$äÔ�� ¤̄ �

°Í�ã üN��Ô ý
¦

�ãä ã ñ
�ãä øäÍÎO�Í� ñ
F� �ãä� ü·êãä��� OÍ äÍ�OO� Ô� äÍÎO�Í� �¨ã ·ý ñ
$�Íã� ü·�Ô · ú Gã ý ñ
äÍÎO�Í� ó ü�ãä øý ° ÍOO�� ü$����� ü�ãä ý ø ã ý ñ

§

_ nIgg Rh mR hI lGMPKLGM ° ÍOO�� RNK PRKKR lGLN�PL hQHQFRJ RMK mL¯ QFRMK IO PIN gFQPQmRMK ° g GOF
LMmL�ORF �OR h nGM �ROK PFQRF OM Gjk RK PGMKRMIMK ã �IhROF mR Kig R �ãä T hR gIFIJ �KFR mR °ÍOO�� RNK
$����� ü�ãä ý ø ã \

VMNOLKR T GM g ROK OKLhLNRF äÍÎO�Í� PGJJR OM KIjhRIO KGOK p lILK MGFJ Ih T RM QPFL�IMK gIF R]RJghR
äÍÎO�Í� çÐè ó H ñ\�OIMm hR KIjhRIO RNK PFQQ ILMNL IO PGOFN mR h nR]QPOKLGM mO gFGHFIJJR T GM mLK �O nLh RNK IhhGOQ �
miMIJ L�ORJ RMK �\

WL g GOF OMR FILNGM GO OMR IOKFR hI lGMPKLGM ° ÍOO�� MR gIF�LRMK gIN p J GmL­RF hI KILhhR mR h nGjk RK T
OM g GLMKROF MOh RNK FRM�GiQ \ SR g GLMKROF RNK MGKQ Ã¼¸¸ \ Xh MR FQlQFRMPR IOPOM Gjk RK \
� æå æç �� õìéïêðìé £�¢��� 

_GFN�O nGM I IhhGOQ OM KIjhRIO miMIJ L�ORJ RMK RK �OR PRhO L�PL NR FQ��hR KFGg g RKLK T GM g ROK
h nIHFIMmLF �GO hR FIg RKLNNRF� I�RP hI lGMPKLGM ��ÍOO�� \ VhhR N nOKLhLNR PGJJ R NOLK °

Á¿
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0 1 n-1

12 23 -17 6 9

0 1 n-1

12 23 -17 6 9

realloc 

? ? ?

º»¼ ½ ö \¹ ± V¯RK m nOM ��ÍOO�� NOF OM KIjhRIO m nRMKLRFN \
äÍÎO�Í� ó ü�ãä øý ��ÍOO�� üäÍÎO�Í� ú $����� ü�ãä ý ø üÒøã ýý ñ
¶ h nLNNOR mR PRKKR LMNKFOPKLGM T äÍÎO�Í� gGLMKR NOF OM KIjhRIO mR Òøã QhQJ RMKN mR Kig R �ãä \ Xh

lIOK MGKRF �OR hRN ã gFRJ LRFN QhQJ RMKN mR äÍÎO�Í� NGMK LmRMKL�ORN I�IMK RK IgF�N h nIgg Rh p ��ÍOO��\
WL g GOF OMR FILNGM GO OMR IOKFR hI lGMPKLGM ��ÍOO�� MR gIF�LRMK gIN p J GmL­RF hI KILhhR mR

h nGjk RK T OM g GLMKROF MOh RNK FRM�GiQ \
Ø Ù# Û ��ÝÜ� "V���!Ü�

^MR NKFOPKOFR mR mGMMQRN KF�N OKLhLNQR RNK hI � hLNKR P[I�MQR �\ _GON J GMKFGMN PGJJRMK OMR hLNKR
RNK PFQQR NOF OM R]RJghR \

SGMNLmQFGMN OMR hLNKR m nRMKLRFN \ Xh lIOK KGOK m nIj GFm mQ­MLF OMR NKFOPKOFR �OL FRgFQNRMKRFI OM
P[I�MGM T GO J ILhhGM T mR PRKKR hLNKR °

ä®F�Ô�� $ä�� �ä $O� ¦
�ãä NÍO��� ñ
$ä�� �ä $O� ø$� �N ñ

§ ÑÍ�OO�ã¸ �$ä�êãä ��� $ ú ø»¸ �$ä�êãä ��� $ ñ
SRhI mQ­MLK mRO] Kig RN · hR gFRJ LRF T ÑÍ�OO�ã¸�$ä�êãä ���$ T RNK OM RMFRHLNKFRJ RMK PGJgGNQ mR

mRO] P[IJgN T h nOM PGMKLRMK OMR �IhROF RMKL�FR T h nIOKFR FQlQFRMPR OM RMFRHLNKFRJ RMK mR J oJ R Kig R ·
hR NRPGMm T »¸ �$ä�êãä ��� $ T RNK OM g GLMKROF NOF OM RMFRHLNKFRJ RMK mR PR Kig R \

_ nGjk RPKLl RNK mR PGMNKLKORF OMR hLNKR PGJJR PRhhR FRgFQNRMKQR p hI ­HOFR ö \¿ \
EGOF PRhI T Lh lIOK OM Gjk RK �OL FQlQFRMPR hR mQjOK �GO � KoKR �� mR hI hLNKR \ U QPhIFGMN�hR PGJJ R

NOLK ° »¸ �$ä�êãä ��� $ ä�ä� ó Ã¼¸¸ ñ\
Xh RNK LJgGFKIMK mR h nLM LKLIhLNRF p hI �IhROF Ã¼¸¸ gGOF LMmL�ORF �O nLh MR FQlQFRMPR g GOF h nLMNKIMK

IOPOM Gjk RK \
EGOF PFQRF hR gFRJ LRF J ILhhGM mR hI hLNKR T GM g GOFFI IhGFN QPFLFR °

ÁÁ
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13 -5 -17 1 NULL

champ champ suivvaleur

objet de typeobjet de type

PListeEntiers
MaillonListeEntiers

º»¼ ½ ö \¿ ± ¾RgFQNRMKIKLGM HFIg[L�OR m nOMR hLNKR P[I�MQR \
»¸ �$ä�êãä ��� $ F ó ü»¸ �$ä�êãä ���$ý ° ÍOO�� ü$����� üÑÍ�OO�ã¸ �$ä�êãä ���$ýý ñ
F �� NÍO��� ó ô ñ
F �� $� �N ó ä�ä� ñ
ä�ä� ó F ñ
_I gFRJ L�FR LMNKFOPKLGM IhhGOR OM J ILhhGM \ _RN mRO] LMNKFOPKLGMN NOL�IMKRN I¯RPKRMK OMR �IhROF

p P[IPOM mRN P[IJgN \ `M MGKR h nOKLhLNIKLGM mR �� gGOF LMmL�ORF �OR h nGM �ROK IPPQmRF IO P[IJg
NÍO��� ã�ä hR g GLMKROF F \

_ I mRO] L�J R LMNKFOPKLGM IKKIP[R PR J ILhhGM p hI hLNKR mQk p R]LNKIMKR �g GOF h nLMNKIMK RhhR RNK �LmR T
J ILN NL RhhR MR h nQKIL gIN T GM QPFLFILK R]IPKRJ RMK hI J oJ R LMNKFOPKLGM � RM I¯RPKIMK hI �IhROF mO P[IJg
$� �N I�RP hI �IhROF mR hI �IFLIjhR ä�ä� \

U QNGFJ ILN T hI MGO�RhhR KoKR mR hLNKR RNK g GLMKQR gIF F · Lh FRNKR mGMP p J RKKFR p k GOF hI �IFLIjhR
ä�ä� RM hOL I¯ RPKIMK hI �IhROF mR F \

`M g ROK RMNOLKR Ik GOKRF hRN J ILhhGMN NOL�IMKRN °
þø �� M� � F����Ô� øþ
þø �ã ÍÑ��ä� OÍ NÍO��� �ôH øþ
F ó ü»¸ �$ä�êãä ��� $ý ° ÍOO�� ü$����� üÑÍ�OO�ã¸ �$ä�êãä ��� $ýý ñ
F �� NÍO��� ó �ôH ñF �� $� �N ó ä�ä� ñ
ä�ä� ó F ñ
þø �ã ÍÑ��ä� OÍ NÍO��� �û øþ
F ó ü»¸ �$ä�êãä ��� $ý ° ÍOO�� ü$����� üÑÍ�OO�ã¸ �$ä�êãä ��� $ýý ñ

ÁÂ
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F �� $� �N ó ä�ä� ñ
ä�ä� ó F ñ
þø �ã ÍÑ��ä� OÍ NÍO��� ôÐ øþ
F ó ü»¸ �$ä�êãä ��� $ý ° ÍOO�� ü$����� üÑÍ�OO�ã¸ �$ä�êãä ��� $ýý ñ
F �� NÍO��� ó ôÐ ñ
F �� $� �N ó ä�ä� ñ
ä�ä� ó F ñ
¶ h nLNNOR mR PRKKR NQ�ORMPR m nLMNKFOPKLGMN T GM I GjKRMO hI hLNKR mR hI ­HOFR ö \¿ \
`M g ROK IhGFN gIFPGOFLF PRKKR hLNKR RK Iv P[RF hRN �IhROFN �OL N ni KFGO�RMK p h nILmR mR hI j GOPhR

NOL�IMKR °
��� üF ó ä�ä� ñ F ñ F ó F �� $� �N ý
F� �ãä� ü·�Ô¨ã · ú F �� NÍO��� ý ñ

Ø Ù' KLÜ�""�"Ü�
� æ� æç � ð�ê� ïÐ�òé��

®\ QPFLFR OMR lGMPKLGM �OL FRP[RFP[R OMR �IhROF mGMMQR mIMN OMR hLNKR mR Kig R »¸ �$ä�êãä ��� $ RK
FRM�GLR h I�IhROF I NL RhhR RNK IjNRMKR T OMR �IhROF MGM MOhhR NL RhhR RNK gFQNRMKR ·

a \ QPFLFR hI NQ�ORMPR m nLMNKFOPKLGMN �OL Ik GOKR OMR �IhROF mIMN OMR »¸�$ä�êãä ��� $ RM lILNIMK RM
NGFKR �OR PRhhR�PL NGLK KFLQR gIF GFmFR PFGLNNIMK \ ² LMNL T IO hLRO m nI�GLF hRN �IhROFN mIMN h nGFmFR
gFQPQmRMK T RhhRN NRFILRMK mIMN h nGFmFR NOL�IMK ° � ®ö T �Á T ®T ®¹ ·

¹ \ KFIMNlGFJ RF PRKKR NQ�ORMPR m nLMNKFOPKLGMN RM OMR lGMPKLGM ·
¿ \ QPFLFR OMR lGMPKLGM �OL mQKFOLK OMR hLNKR P[I�MQR RM Igg RhIMK hI lGMPKLGM ���� NOF P[IPOM mR

NRN J ILhhGMN ·
Á \ QPFLFR OMR lGMPKLGM �OL FRKLFR OMR �IhROF mGMMQR m nOMR »¸�$ä�êãä ���$ ·

� æ� æå � ð�ê� � ð��êâë�
®\ mGMMRF hI mQPhIFIKLGM RM S m nOM J ILhhGM mR hLNKR jLhIK�FR PGJJR FRgFQNRMKQR p hI ­HOFR ö \Á ·
a \ mGMMRF hI lGMPKLGM �OL Ik GOKR OMR MGO�RhhR �IhROF p OMR hLNKR jLhIK�FR ·
¹ \ mGMMRF OMR lGMPKLGM �OL LMmL�OR NL OMR �IhROF gIFKLPOhL�FR RNK gFQNRMKR mIMN OMR hLNKR jLhIK�FR ·
¿ \ mGMMRF OMR lGMPKLGM �OL FRKLFR OMR �IhROF gIFKLPOhL�FR m nOMR hLNKR jLhIK�FR ·

Áö
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113 -21

º»¼ ½ ö \Á ± ¾RgFQNRMKIKLGM HFIg[L�OR m nOMR hLNKR jLhIK�FR \
Á \ GM �ROK J ILMKRMIMK �OR hRN �IhROFN NGLRMK KFLQRN RM GFmFR PFGLNNIMK hGFN mR hROF LMNRFKLGM mIMN

hI hLNKR · FQ�QPFLFR KGOKRN hRN lGMPKLGMN gFQPQmRMKRN mIMN PR PIN ·
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U nOMR J IML�FR HQMQFIhR T OM ­P[ LRF S RNK OM ­P[LRF mR PIFIPK�FRN \ _RN lGMPKLGMN g RFJ RKKIMK
m nOKLhLNRF hRN ­P[LRFN NGMK °

± PFQRF OM ­P[LRF ·
± GO�FLF OM ­P[LRF ·
± hLFR OM PIFIPK�FR T GO OMR NQ�ORMPR mR PIFIPK�FRN T mRgOLN OM ­P[LRF ·
± QPFLFR OM PIFIPK�FR T GO OMR NQ�ORMPR mR PIFIPK�FRN T mIMN OM ­P[LRF ·
± lRFJ RF OM ­P[LRF \
Xh R] LNKR mRO] Kig RN m nGjk RKN g RFJ RKKIMK hI J IMLgOhIKLGM mR ­P[LRFN ° NGLK OM ­P[ LRF RNK FQlQFRMPQ

gIF OM Gjk RK mR Kig R 
ò¸ê ø T NGLK Lh RNK FQlQFRMPQ gIF OM RMKLRF \ _I gFRJ L�FR NGhOKLGM RNK g hO N
NGg[LNKL�OQR �OR hI NRPGMmR \ U IMN OM gFGHFIJJR T Lh MR lIOK gIN J QhIMHRF hRN mRO] \

EGOF J IMLgOhRF mRN ­P[ LRFN T Lh lIOK J RKKFR hI hLHMR ­ �ã �O�Ô� �$äÔ�� ¤̄ � RM mQjOK mR gFGHFIJJR \
_ GON MR mQPFL�GMN �OR hI gFRJ L�FR J IML�FR m nIPPQmRF IO] ­P[LRFN T ã�ä hRN Gjk RKN mR Kig R 
ò¸ê \

� ÙÚ ÛÜ ÝÞß Ü � 
�� ÜÝ �� t���ß ��Ý ���
� æçæç ÿî��ëêîë� í áîé àïÐ ð�ë

UIMN PR PIN T GM OKLhLNR OM Gjk RK mQMGJJQ � mRNPFLgKROF mR ­P[LRF � mR Kig R 
 ò¸ê ø gGOF J I�
MLgOhRF OM ­P[LRF · p P[I�OR ­P[LRF RNK INNGPLQ OM mRNPFLgKROF mR ­P[LRF \ WI �IhROF RNK GjKRMOR p
h nGO�RFKOFR mO ­P[LRF \ ^M ­P[LRF g ROK�oKFR GO�RFK RM hRPKOFR T RM QPFLKOKFR T GO RM hRPKOFR�QPFLKOFR \
WOggGNGMN �OR MGON IiGMN mQPhIFQ OMR �IFLIjhR 
 ò¸ê ø�Ô T GM GO�FR OM ­P[LRF PGJJ R NOLK °

± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·� ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM
hRPKOFR \ _R g GLMKROF mR (O] RNK ghIPQ RM mQjOK mR ­P[LRF ·

± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·�÷ ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM
hRPKOFR RK QPFLKOFR \ _R g GLMKROF mR (O] RNK ghIPQ RM mQjOK mR ­P[LRF ·

± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·² ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM
QPFLKOFR \ WL hR ­P[LRF M nR]LNKILK gIN T Lh RNK PFQQ \ _R ­P[LRF RNK �LmQ N nLh PGMKRMILK �ORh�OR P[GNR \
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`_R gGLMKROF mR (O] RNK ghIPQ RM mQjOK mR ­P[LRF ·
± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·²÷ ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM

hRPKOFR RK QPFLKOFR \ WL hR ­P[LRF M nR]LNKILK gIN T Lh RNK PFQQ \ _R ­P[LRF RNK �LmQ N nLh PGMKRMILK
�ORh�OR P[GNR \ _R g GLMKROF mR (O] RNK ghIPQ RM mQjOK mR ­P[LRF ·

± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·Í ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM
QPFLKOFR \ WL hR ­P[LRF M nR] LNKILK gIN T Lh RNK PFQQ \ SGMKFILFRJ RMK IO PIN gFQPQmRMK T hR ­P[LRF M nRNK
gIN �LmQ \ _R g GLMKROF mR (O] RNK ghIPQ RM mQjOK mR ­P[LRF ·

± �Ô ó ��F�ã ü·ã�° �Ô� ����¤ ��� · ú ·Í÷ ·ý GO�FR hR ­P[LRF g GFKIMK hR MGJ ã�° �Ô� �� ��¤ ��� RM
hRPKOFR RK QPFLKOFR \ _R ­P[LRF RNK PFQQ N nLh M nR]LNKILK gIN \ _R g GLMKROF mR (O] RNK ghIPQ RM mQjOK
mR ­P[LRF \

WL h nGO�RFKOFR M nRNK gIN g GNNLj hR T hI lGMPKLGM ��F�ã FRM�GLR hR g GLMKROF Ã¼¸¸ \ U IMN PR PIN T hR
mRNPFLgKROF mR ­P[LRF M nRNK gIN LM LKLIhLNQ RK MR g ROK gIN oKFR OKLhLNQ \
� æçæå �ïïâ� �é ��ïêîë�

EGOF hLFR mRN mGMMQRN mIMN OM ­P[ LRF ILMNL GO�RFK T GM OKLhLNR hI lGMPKLGM �$�Íã� �OL lGMPKLGMMR
R]IPKRJ RMK PGJJR hI lGMPKLGM $�Íã� T NL PR M nRNK �O nRhhR gFRMm OM mRNPFLgKROF mR ­P[LRF PGJJ R
gFRJ LRF IFHOJ RMK \ `M g ROK mGMP hLFR ILNQJ RMK hI �IhROF m nOM MGJjFR mIMN OM ­P[LRF T OMR P[I�MR mR
PIFIPK�FRN T \\\ °

�ãä � ñ
�O�Íä Ï ñ
�¤Í� $ çôõõè ñ
�$�Íã� ü�Ô ú ·�Ô�$�� · ú G � ú GÏ ú GÏ ý ñ
_GFN�O nGM hLK OMR P[I�MR mR PIFIPK�FRN T PRhhR�PL N nIFFoKR IO gFRJ LRF PIFIPK�FR jhIMP \

� æçæ| �ïïâ� �é �ïëðêîë�
EGOF QPFLFR mRN mGMMQRN mIMN OM ­P[LRF ILMNL GO�RFK T GM OKLhLNR hI lGMPKLGM �F� �ãä� �OL lGMPKLGMMR

R]IPKRJ RMK PGJJR hI lGMPKLGM F� �ãä� T NL PR M nRNK �O nRhhR gFRMm OM mRNPFLgKROF mR ­P[LRF PGJJ R
gFRJ LRF IFHOJ RMK \ `M g ROK mGMP QPFLFR ILNQJ RMK hI �IhROF m nOM MGJjFR mIMN OM ­P[LRF T OMR P[I�MR
mR PIFIPK�FRN T \\\ °

�ãä � ñ
�O�Íä Ï ñ
�¤Í� $ çôõõè ñ
�F� �ãä� ü�Ô ú ·�Ô�$�� · ú G � ú GÏ ú GÏ ý ñ
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`� æçæ� Ï�ë¿�êîë� í áîé àïÐ ð�ë
�OIMm GM I KRFJ LMQ m nOKLhLNRF OM ­P[LRF T GM mGLK hR lRFJ RF gIF h nIgg Rh mR hI lGMPKLGM ��O�$� ü�Ô ý\

� æçæ´ Ï ðïÐ ð�ë� �ê�éí�ëí� í á�éêë�����ìëêð��
WGON ^ML] T KFGLN ­P[LRFN NGMK gIFKLPOhLRFN °
± hR ­P[LRF NKIMmIFm m nRMKFQR �OL RNK hR ­P[LRF IPPQmQ gIF hI lGMPKLGM $�Íã� · PRhO L�PL g ROK oKFRIPPQmQ ã�ä NGM mRNPFLgKROF mR ­P[LRF PGMKRMO mIMN hI �IFLIjhR $äÔ�ã \ ² gFLGFL T $äÔ�ã RNK INNGPLQ

IO PhI�LRF ·
± hR ­P[LRF NKIMmIFm mR NGFKLR �OL RNK hR ­P[LRF IPPQmQ gIF hI lGMPKLGM F� �ãä� · PRhO L�PL g ROK oKFRIPPQmQ ã�ä NGM mRNPFLgKROF mR ­P[LRF PGMKRMO mIMN hI �IFLIjhR $äÔ��ä \ ² gFLGFL T $äÔ��ä RNK

INNGPLQ p h nQPFIM ·
± hR ­P[LRF NKIMmIFm m nRFFROF �OL MR g ROK oKFR IPPQmQ �OR ã�ä NGM mRNPFLgKROF mR ­P[LRF PGMKRMO

mIMN hI �IFLIjhR $äÔ��� \ ² gFLGFL T $äÔ��ä RNK INNGPLQ p h nQPFIM RK MR mGLK oKFR OKLhLNQ �OR g GOF
Iv P[RF mRN J RNNIHRN m nRFFROF \

� ÙØ KLÜ�"�"Ü�
®\ QPFLFR OM gFGHFIJJR �OL PGgLR OM ­P[LRF mIMN OM IOKFR ·
a \ QPFLFR OM gFGHFIJJR �OL PGJgKR hR MGJjFR mR hLHMRN T mR J GKN RK mR PIFIPK�FRN m nOM ­P[LRF RK

Iv P[R PRN KFGLN MGJjFRN ·
¹ \ QPFLFR OM gFGHFIJJR �OL FRP[RFP[R OMR P[I�MR mR PIFIPK�FRN mIMN OM ­P[LRF RK Iv P[R hR MGJjFR

mR hLHMRN �OL hI PGMKLRMK \
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`
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SR P[IgLKFR RNK OM lGOFFR�KGOK PGMKRMIMK mRN LMlGFJ IKLGMN OKLhRN OMR lGLN �OR hR FRNKR mO PGOFN I
QKQ mLHQFQ \
� ÙÚ ÉÝ� "Ý �Ü� �Ü "��Ý�Ê�Ü
� æçæç �� �ìîï �� ë���ê�ë

_I jGOPhR FQg QKRF I hI lGFJ R NOL�IMKR °
�ãä ��°Fä��� ó õ ñ
Ô� ¦

��°Fä��� ÷÷ ñ
§ ²¤ �O� ü��°Fä��� � ôõý ñ
SRKKR j GOPhR �I R¯RPKORF ®I LKQFIKLGMN IO PGOFN mRN�ORhhRN hI �IFLIjhR ��°Fä��� �I oKFR LMPFQ�

J RMKQR \ U nOMR J IML�FR HQMQFIhR T hR PGFgN mR hI j GOPhR RNK FQg QKQ KIMK �OR hI PGMmLKLGM m nLKQFIKLGM RNK
�QFL­QR · m�N �OR PRhhR�PL RNK lIONNR T h nR]QPOKLGM mO gFGHFIJJR NR g GOFNOLK I�RP h nLMNKFOPKLGM NOL�IMK
hI j GOPhR \
� æçæå � á� ðÅîð���Å�

_ nILHOLhhIHR RNK OMR NKFOPKOFR mR PGMKFÀhR PhINNL�OR �OL g RFJ RK m nQ�LKRF m nLJjFL�ORF mR MGJjFRO]
KRNKN \ V hhR I hI lGFJ R NOL�IMKR °

�ãä NÍO��� ñ
$�Íã� ü·�Ô · ú GNÍO��� ý ñ

Â¹



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`
$² �ä �¤ üNÍO��� ý ¦

�Í$� õ �
F� �ãä� ü·¸Í NÍO��� �$ä ã�OO�¨ã ·ý ñ
Î��Í� ñ

�Í$� ô ú Ò ú Ð ú � ú û �
F� �ãä� ü·¸Í NÍO��� �$ä ��°F� �$� �ãä�� ô �ä û¨ã ·ý ñ
Î��Í� ñ

Ô��Í�Oä �
F� �ãä� ü·¸Í NÍO��� �����$F�ãÔ Í �ã �Í$ M� � ã ¥�$ä FÍ$ F� �$ �ã ��°Fä�¨ã ·ý ñ
Î��Í� ñ

§

`M hLNKR mGMP hRN PIN �OL MGON LMKQFRNNRMK mIMN mRN PhIONRN �Í$� IgF�N �OGL GM LMmL�OR hR KFILKR�
J RMK p FQIhLNRF mIMN PR PIN�hp \ _ nLMNKFOPKLGM ­MIhR Î��Í� RNK R]KFoJ RJ RMK LJgGFKIMKR \ V hhR mQPhRMP[R
hI g GOFNOLKR mR h nR]QPOKLGM mO gFGHFIJJR p hI NOLKR mR h nILHOLhhIHR \ WL RhhR RNK GJ LNR �PRhI MR gFG�
�G�OR gIN OMR RFFROF mR PGJgLhIKROF� T g hONLROFN PIN g RO�RMK oKFR R]QPOKQN T PR �OL g ROK g GNRF mRN
gFGjh�J RN \
� æçæ| �ì¿���¿�éê �îë ��� �ìîï ��� ��£
q �v}dtue�tv{} Î��Í�

UIMN OMR j GOPhR ��� T h nLMNKFOPKLGM Î��Í� mQPhRMP[R OMR NGFKLR LJJ QmLIKR mR hI j GOPhR \ EIF
R]RJghR T GM g ROK QPFLFR °

þø �¤Í� � ñ �ãä � ñ �¤Í� øäÍÎO�Í� ñ �ãä O±éÍÎO�Í� ñ øþ
��� ü� ó õ ñ � � O±éÍÎO�Í� ñ � ÷÷ ý ¦

�� üäÍÎO�Í� ç�è óó �ýÎ��Í� ñ
þø $� �ä� Ô� ���F $ Ô� OÍ Î�� �O� øþ

§

SRKKR j GOPhR IOFI hR PGJgGFKRJ RMK NOL�IMK ° NL hR PIFIPK�FR � M nRNK gIN KFGO�Q mIMN hR äÍÎO�Í� T
hI j GOPhR NRFI LKQFQR kON�O nIO mRFMLRF PIFIPK�FR mO äÍÎO�Í� · IO PGMKFILFR T m�N �OR hR PIFIPK�FR �
RNK FRMPGMKFQ T hI j GOPhR RNK LJJ QmLIKRJ RMK IFFoKQR RK h nR]QPOKLGM mO gFGHFIJJR NR g GOFNOLK I�RP
h nLMNKFOPKLGM �OL NOLK hI j GOPhR ��� \

Â¿



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`q �v}dtue�tv{} ��ãä �ã��
UIMN OMR j GOPhR ��� T h nLMNKFOPKLGM ��ãä �ã�� mQPhRMP[R OM IFFoK LJJ QmLIK mR h nLKQFIKLGM PGOFIMKR

RK gINNIHR p h nLKQFIKLGM NOL�IMKR \ EIF R]RJghR T GM g ROK QPFLFR °

þø �¤Í� � ñ �ãä � ñ �¤Í� øäÍÎO�Í� ñ �ãä O±éÍÎO�Í� ñ øþ
��� ü� ó õ ñ � � O±éÍÎO�Í� ñ � ÷÷ ý ¦

�� üäÍÎO�Í� ç�è óó �ý��ãä �ã�� ñ
þø $� �ä� Ô� ���F $ Ô� OÍ Î�� �O� øþ

§

SRKKR lGLN�PL T hGFN�OR hR PIFIPK�FR � RNK KFGO�Q mIMN hR KIjhRIO T Lh i I mQPhRMP[RJ RMK LJJ QmLIK mR
h nLKQFIKLGM NOL�IMKR \

� ÙØ � ���� ���Ý! ÜLÝ!��Ü �Ü �Ü� ��� ÜÝ� �!���� ����  � �"V�Ü� �� �"Ü R

_GFN�OR h nGM lILK mR hI PGJgLhIKLGM NQgIFQR T P nRNK�p�mLFR �OR hR NGOFPR m nOM gFGHFIJJR RNK PGJgGNQ
mR ghONLROFN ­P[LRFN T Lh RNK LMmLNg RMNIjhR mR g GO�GLF LMmL�ORF NL OMR lGMPKLGM GO OMR �IFLIjhR mQ­MLR
mIMN OM ­P[LRF RNK �LNLj hR RK IPPRNNLj hR mRgOLN OM IOKFR ­P[LRF NGOFPR \ EGOF PRhI T GM OKLhLNR hRN
J GKN�PhQN $äÍä �� RK �Ïä��ã PGJJR NOLK °

± NL h nGM �ROK �OR h nGjk RK MR NGLK gIN IPPRNNLj hR mRgOLN OM IOKFR ­P[LRF NGOFPR T mIMN NI mQPhIFIKLGM T
GM lILK gFQPQmRF NGM Kig R gIF hR J GK�PhQ $äÍä �� ·

± NL h nGM �ROK �OR h nGjk RK gOLNNR oKFR IPPRNNLj hR mRgOLN OM IOKFR ­P[LRF NGOFPR T mIMN NI mQPhIFIKLGM T
GM lILK gFQPQmRF NGM Kig R gIF hR J GK�PhQ �Ïä��ã \

EIF R]RJghR T

�ãä NÍ� �ÍÎO�ÌN �$�ÎO�ÌÍÌOÌ�Ïä�� ���� ñ
$äÍä �� �ãä NÍ� �ÍÎO�ÌO��ÍO�ÌÍ�Ì� ��¤ ���Ì����Íãä ñ
�ãä ��ã �ä ��ãÌN �$�ÎO� ü¯¯¯ý ¦ ¯¯¯ §
$äÍä �� N��Ô ��ã �ä ��ãÌ�ãN �$�ÎO�ÌÔ�ÌOÌ�Ïä�� ���� ü¯¯¯ý ¦ ¯¯¯ §

EIF mQlIOK T hRN �IFLIjhRN mQ­MLRN RM mR[GFN mRN lGMPKLGMN RK hRN lGMPKLGMN RhhRN�J oJ RN NGMK �LNLj hRN
p h nR]KQFLROF ��Ïä��ã gIF mQlIOK� \

ÂÁ



EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`� Ù# ÛÜ� ������ �Ü� �!t��Ü�ÝÜ�
`M I gIFlGLN j RNGLM m nOMR �IFLIjhR hG PIhR p OMR lGMPKLGM �OL HIFmR NI �IhROF m nOM Igg Rh NOF

h nIOKFR mR hI lGMPKLGM \ ² LMNL T NOgg GNGMN �OR MGON �GOhLGMN I�GLF OMR �IFLIjhR �OL HIFmR RM J QJGLFR
hR MGJjFR m nIgg Rh p OMR lGMPKLGM mGMMQR \ WL h nGM QPFLK °
N��Ô � üN��Ô ý
¦

�ãä ã�°Î��íÕFF�O ñ
§

hI �IFLIjhR ã�°Î��íÕFF�O RNK mL¯QFRMKR p P[I�OR Igg Rh mR � \ EIF PGMKFR T GM g ROK QPFLFR °
N��Ô � üN��Ô ý
¦
$äÍä �� �ãä ã�°Î��íÕFF�O ó õ ñ
ã�°Î��íÕFF�O ÷÷ ñ

§

�OL �I mGMMRF hR FQNOhKIK �GO hO \ _R J GK�PhQ $äÍä �� T OKLhLNQ LPL p h nLMKQFLROF m nOMR lGMPKLGM T LMmL�OR
�OR hI �IFLIjhR ã�°Î��íÕFF�O RNK FQJ IMRMKR T P nRNK�p�mLFR �O nRhhR PGMNRF�R NI �IhROF m nOM Igg Rh NOF
h nIOKFR mR hI lGMPKLGM \ Xh lIOK IhGFN MQPRNNILFRJ RMK h nLM LKLhLNRF mIMN NI mQPhIFIKLGM \ VMNOLKR T h nLMNKFOP�
KLGM m nLMPFQJ RMKIKLGM gFQNRMKR mIMN hI lGMPKLGM PGJgKRFI hRN Igg RhN p hI lGMPKLGM \ `M g ROK ILMNL
QPFLFR hR gFGHFIJJR PGJghRK °
­�ã �O�Ô� �$äÔ�� ¤̄ �

N��Ô � üN��Ô ý
¦
$äÍä �� �ãä ã�°Î��íÕFF�O ó õ ñ
ã�°Î��íÕFF�O ÷÷ ñ
F� �ãä� ü·ã�°Î��íÕFF�O ó �Ô¨ã · ú ã�°Î��íÕFF�Oý ñ

§

°Í�ã üN��Ô ý
¦
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EFGHFIJJ IKLGM NKFOPKOFQR RM S T UVWW XYZW E[ \ EFRO] T ^_S`�ãä � ñ
��� ü� ó õ ñ � � ôõ ñ � ÷÷ ý
� üý ñ

§

� Ù' ÛÜ� ���Ü"Ý ��Ü� � ß�!�ß�� "Ü��Ü � u �� "�tß ���Ý ��� "����Ý ����Ü ��Ü
`M gROK �GOhGLF �OR PRFKILMRN gIFKLRN m nOM gFGHFIJJR NGLRMK PGJgLhQRN NROhRJ RMK mIMN PRFKILMRN

PGMmLKLGMN mQKRFJ LMQRN hGFN mR hI PGJgLhIKLGM RK MGM gIN p h nR]QPOKLGM \ EIF R]RJghR T GM g ROK �GO�
hGLF PGJgLhRF PRFKILMRN LMNKFOPKLGMN mIMN OMR �RFNLGM mR J LNR IO g GLMK m nOM gFGHFIJJR RK �OR PRN
LMNKFOPKLGMN MR NGLRMK ghON R]QPOKQRN mIMN hI �RFNLGM mQ­MLKL�R mO gFGHFIJJR T NIMN MQPRNNILFRJ RMK
�GOhGLF hRN FRKLFRF mO NGOFPR T RM gFQ�LNLGM m nQ�GhOKLGMN lOKOFRN mO gFGHFIJJR \ EGOF PRhI T hI NGhOKLGM
RNK hI PGJgLhIKLGM PGMmLKLGMMRhhR \ _GON J GMKFGMN PRhI NOF OM R]RJghR °
­Ô�� �ã� íêÖ¼�ÌÑ½íê ô
N��Ô � üN��Ô ý
¦
­�� íêÖ¼�ÌÑ½íê

þø �ã $ä�� �ä ��ã $ Í ��°F �O�� O��$ Ô� OÍ ° �$� Í� F��ãä øþ
F� �ãä� ü·»��±�Í°° � �ã ���� $ Ô� ° �$� Í� F��ãä¨ã ·ý ñ
¯¯¯¯

­�O$�
þø �ã $ä�� �ä ��ã $ Í ã� ��°F �O�� M�� $� O ¥�ã ã ¥�$ä FÍ$ �ã ���� $ Ô� ° �$� Í� F��ãä øþ
¯¯¯

­�ãÔ ��
þø �ã $ä�� �ä ��ã $ Í ä��Ñ��� $ ��°F �O�� øþ

§

²LMNL T RM P[IMHRIMK NLJghRJ RMK hI �IhROF mR íêÖ¼�ÌÑ½íê mR ® p I T PRFKILMRN LMNKFOPKLGMN NGMK
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