f
bl N Y
e I
. .. . 2o
sy Al g

C s |
0\ s

i s S
Aol S0 va e
A SRR ‘
&)("L«HW/&
(;/lf“,.g/fcf,:;uw’

2i(-
AN
&2 0i1260 1 5




-
/’ava)/"'

. CHYYxn B IOFMH Y M KD ey EBHMETH THD 4 448 b
(A T B UQP JBeEP bvka YopKIFT bil

JFET w4 YYYT YT BihetrddE  Livid Y Uakesca ThBToH WHHBHORY
POYYYYYYYYYYYYYCFCTIOR pmyyyyyymyyy:
bF Y YHHHHM T X8 € b mF b 4FER-E,2715-algetaq 4 4 4 Y
1 DU DIC GBI FHOPTORTERIBL 4 1 A IO P4 ¥

. pT E

g ¥ WAWOMHHHHEEY pF Y444yl o b wAYYY
4T b % H HORIMEFARH) WUHRUT IORUGET Pl AW LEDF - C
.(inconvénients) f n G m FAfFBD BauBF A 9 b KQF

C 444 BF p pAOET Wt B Fim Y WY YFM sAk £ Y 44

.c X n B KOF

n Yy
WY Y

AFpkmMYYYD wHYYHA mW R Dyl Y x Hip H HOR IO f
201260 1 Wyt x Mm bbb IOF wx BIOF v MK WAT

F MY Y Y vy siEiii o 0 oYU, o, IR | E Hid Y u i
AOBCKF M afF bBBIF YfF TF BB 1 X

'wj bF Y4OF pBY 6HOB A6 0L



LAy
L aad Ay
$ sl
...dl-‘é)’)/‘/‘}of‘,._l/‘,&:

Gheorie Liviu Lales '

TR 5 ,
AW sy



u’/t/w

L
. f
g sl
s |
11 d))/"d“w
12 b>pB1l
12 _ C XB ep@FMObFBR HOF
12 _ C X v pOiEPQi- 5 BF. 1
12 _ C X epeREmhib. 1
13 _ A F N oripHOERL
13 ‘WT Yy I BF UB
14 dF p tya @BOIYLCR ¢ BOF 1
14 9 F p tya O K fOROMBE 1
1 6---- - eBIOWF MCF T Wt
20 - YU V— eBIWF WNCFT wrtO3310 ws
20 c X BKG'IOF B IOF
y R E— S — eB DIOF bwmBt. 1wykOYT B
2 2 ‘w Y SHAVBTIOREOF 1
2 2 Wt APWMENDF 1
23 :C X BbGHPFTF HBRK B
23 UfF T MBRIOB . 1
23 ‘WT Hpev@AHKORIOF 9 . 1
23 ‘W T OKF MEBBYBEF9 . 1
2 4 WP BT K M 3 TKLF &HH@FIOFC. 9 . 1
26 bF 3K P . 1
26 F T T MMOW CTRBHERE. JOBDF
26 wT K fesnbmujat@ra v ioB
2.6 WT AP IBHEH 5
26 drFy YF 4OKOF WpF B
27 ‘Wt oy [DURHIGHFB
27 W1 C w6l B
29 - Chkm OH#E®FSh. 9. 1
32 nBGKRO. 1
34 WMbF ToupFt a4 B C
43 Wp OF | K&Fm pdtF KF Y O
4 4 afF TR F p t




S 1 Jed!

48
49 btheB
49 dr T MR RIDR

ntowmgk Cp Fm> HOF

WHF oA OFKF Fc. 3. 2
MF b BPbHIFsF@R P Be 3. 2

b F abHpRAEp. 3. 2
AF T lyetbp iy APKpBe 3. 2

WT M B IOBH F > OF
WT pupRFHpke FOF t

WT b Tugk mkemijyskIBIg KMGFR:28 HOF
_ C b7 BN pxtr PROE

ZI o Jed!

oo OO0l O1o1o1o Ol
N PN (DN O OO

6 5

66 pbTheB
68 6 B F K WZOHrss W3

6 8 F C88B B HOF
6 8 W T »BvE& HOIROF 3

69 W T Xor MeB YHBBF 3

6 9 C X BbGHPEHF KK &

b m pArYH®FE 3

WT B W N NYsrEBRBFA B B
MM22GBF 7UB

wT BIJVHECKBPM F K B h BOF

WT Hp P @ EODF
7 — WwbOsl 4 BOF 3aH hH

WMb_F o, B Y3

MT B Wy HpfCF FAFA 2 8 IOF
.......... reeemmeeeeee—(@ F JWE OV O F B FL B WBFOF
AT bKFEMP AR T Y @

Wh kR ® M AT pY @

4 F T1F44373 IOF
9 fF KLFSY3IOF
W T XKW xR F

‘W T pevd: KOGHCH
CUHSIOF dfF UMY

SUNENEEENEEEN N
INTANT S Te Nl

WO O 0O NN N N
rWW |k P O® o1




4 MbH-2 p B IOF
: N T BMebbABBF
"YF ARIF xIDROF
W T o MBIRYEDRB

-- eya/B Wbl O] 8 WY

A T OKTLUREA YA BKR L

‘Wb wp B XOKeE L

‘W 06l KpKeY L
WT A9 p Ak B3
WT ST AROREIOFL 6 . 3
wT Srps ADPHRIORD 6 . 3
‘WT 3 AbrHDFdS BB HAB6 . 3
‘WT FArFa AbrEDF MBI FORIOE . 3

b M G KBFBk B
OT A

® 1 AR B®F
W ptr 18K F afrHREOF
b F T Br
4B 6 P33

WM bz BRLvA $ T
FIUyuFE®B.LC bwMm

W A Yo BB BGEMm Fep T
. = ‘
132 arlb

N — . o

138  --- - Y Ujb
r o

e

olhlwvNn |- |lo

RPFRRPRPRPPRPRER P P OO©OOO ©W©Ogg©0m o o
WNOOOOO O O (O, A WN N 00N

[EEN

140

141




Al
S PHBPPYr TSk wT YYY BF Bu kR wY Y YrYHOHQRT 3
. FBTADB ™M F FPBF xBa TFAK pDL

> IOF JYYUYkc IOF 9dYyyyr Limt

F
H4AADbT opHYUs YWHHY PR D
WpFuFVBT nKAOMVPHEOMH KB MFFp8

WB Y Yy D ‘&sOH Bihits e MR WHE TN 1'% bRz
gl Wil  Wic e YK pipie 2 UHiRUA YD FHYHLAYEMC Wi EC Wi )
. ( cxXxFbB PN M cxBC pNA32 ) whbhy¥Ys

U...C

b3 WYYyt
G44BR ny

0w WYY YHbe 4 Y YY BHFBRHAMEBOHT AR
Y 1 IOF, Y Y B U ICKEF KpafBIMLFORIY, i UHBUREE Y. O F
YUKy BOF © WOR Y Uy T e G C WO U445
Y A| ) )R A NEELIRCIE D W | L LB W 5 Y Y b C F

L)
ﬁtl{ YYSAbh KJERAGA U Bilp U5 B ol R ERMEOH

THUNAD - Pt o oot PP Yoo
. MT

F oYY YYD Y Y Wi 1T Y Y YT F 44 YYxbnt F
a € Y Y Yi/HOR TPTHY Yp-R/BYM S B 1 1 Y 4 Y ¥ MsHOREem
¢ 4447 e ABUBHHGR 1 BIMEITHEGN 1 9 YD 4 T
ot

Y Y U pSHEETGHESOnPEEM A Ol WLHTHIR Y X b 1 1
r

o

: wWyT KOF bIOF d1b YF BhIOF pgK

_ChFppHKOF abmBlOF 3 whf 3> OF ulr x B C OF

C WT ALY KOF 49FpF 3bamPrb2 whF 3 KO

- PAK-bBH oYy 4B A YT eHiEVABIRE UMY ST b Y4 c OB p Y'Y HbS
- DRin | AP T 1\ AT Wb Od oS, BHX b Y LIHEE M

cwyYdYYYyY T Y tbF ASHORHMAHHY YO Y YUOMHT e HBHEHHHDR |

p MY Y Y HYGR Y YFT Sk CHORK LbFv F b Y Y- NOmIGRY, YUy,

.PPpGSCFCTIOF pMIYIPHFIOF arf f:

6



]

A4, CIHVEENY BT P S M 08 5BY SR C SEORAID
(Algorithme w44 44444yt B CoFM>) w444y yyr
pMYYYYT L WY U BHE ADNHORY, YU Y YR

bY44HB{i XY opYYH4ytT pMYYYIOF (c.Y Y HaxBYHG
MXKXY hHcMIOF a4 F BB OF M

AT YYD NYyYe"t 1 3 H MEHIHERD Ty Y BKAIHORT HBFn M
AY44YYBs cYYYxs CHaFA HYYoHpRRIBAF T HOF A Yh WU A
wH44Y4TOF 1B ay4y4X _cHYYYxBCIOF FntOmp Yyt
AF Y444 x bHYWYWDY AHHRM T it mip Y % WY HBR |

M FokTYT p MIOFC tcmk@®FCHAFRS
bY44b F Y9 H il o B W CHHYHTI8 GMHH BESbRB0 1x b ™
YYYT FYYYN T 10w LD HBOMHABIMEBES cFUH HbeloFm

MM A uFoBMAT AXkc xB CHOF b mp t

c CFNMBYHUMIYK AY4Yy4YyYm mMYY4YYk cYYYYxs (
J 3 Y HppEE pHeEPY, Y UMY Y Y Y | Ysitsiatatbie Y m tOF
Y EHBUMY vetcirisHoy uirCHDVEEH-0 o Y Y Y 5 Ya(bwith WHHT HQF Y
. MY MIOF F Mv{ovaEF v | K

bwmF p YtiHiteRsMEmY FOH b x K 4Y4Yc B IOF ¢ HYYYx4E
J MR Ui 5 n Uik ity HTLMITLUH YA LR HIERTH T C UUSReCD

-~ WTBYYYYBPIOF FKkppFYHHYYBE aAY4YYYYBE F L
JYyx ayykyY nyytow Wpf Y4yl wF AYYUT ctL

Op T WB{aYWEY LD pMYYl xB IOFY WHTYYNKY Wt ausis,
. A BbGHHF b BHF ™M WMbF/TTHBFRIOBRR FABCPI> a1

FMYyYYxp MMEYYEDIOF H Yuis 3 iU YebrnY YuFeu'h
. bmibBi X n lOw WweAd H@lg B HOFA X ¢

MHGr4en@ pYsT pMUYIOF M b e fBivbiph KeFHYalGRb
CHYTNMTZA dpblYys Nellg OFn WIOM B F -o(m ' HMBHHCF FOF
UG oty ISBYBHD pRer Kreieztc sl ufipp Ure b0 Krikar M Ffe

PAb>B nAK fFaAtTCmb M wt hFppKOF af HhUL

24 .cr ANKOF 2j 3OF 6n3B ?cT ws!

® Liviu Lalescu , FET.

7



]

A44Ym c YWRYEHE B OB T WHYX IOME OB 4Y B tOF
Kp44yyqyymnior FMYYYYYyynio wyyyyyyyr

npH4YbHT SY%F O JwHAY OBYXIGE CIURFIHOFY Uit !
3¢, bvyFEHRYEE TLYTBsHRUIBCDV Hepel Pd, n KD bn KAFWPARLLIEAT b 4 T p A
b F XAMHYHT mcHHRK wA WY HME B c OF 94 el HoHbp bpHIE
o wroMmyy4y4yiro Wyyyy4yyr s OF wb’a34y4y4yyl OF n't
FnhBY _ X3 ¢T pBb/bT _ wuU3fr BIOF wWUT ¢
bbO WpxHe OF wWAIl xuF ppK mfKbc, E Kajr Mo
Kp YT IOF FMYntO WYYT neOF alfMRHBIOF o1 81K L
cT ABOKVIBWORIY B BhdbvF wWAI XY WTCECMb fFBY

CWHHHYHYY Y Y YYYT BT F ek T DA YWY U U Y

aFpsb4YyBHF cY4YT by4yXshBIOF M 34YYc 4K

- WYY ks CHviu HaldsduY & & fOR Y B-RTAYDE DY Bl A Ly HOFY

F YK &+ wSlWITAEDper Scoprigepp p Y B IOF wyHecmbYB M |

. 6B FHEPOMbB bR N hdOFCTUEF BB Ka Kk’

cUT UmY WMwpeFHERRKERMH K Famyt ~ T B8 T pkpMk Ac Y
b3U4p®T ¢ T F B3pKbe BRHCKIOE HHimkdc 31 Rbis T4

cUY9x m3B3WF aFp>bYBF I F Yxs-l WHIAMDHM /145

AT BYYDBLU F RO YHZAWA WWTQ%@%'H@FHM@BF; ﬁ%ﬁ

. AT Xt

9FpFY4Y4nBtOF ™M 9fF 344 Bbbe IOF KHYEDbY¥ HYT
FET e6BF Xp?3KF aFpabhHF ¢cT FnTHOw 6

9F AF Yl x ™M wHTINT CF BAcHRMYWBRHITIBb Y F AF Y|
cUHITT B T A1 b IOFYMIBFAYKE ™% sBHOF _ gepPr@ Y KDF _ wg AQkHd
CI'OFCI'OF gy

AHY4YYs bWWHW}a@lLﬂWLDC'@@FHLFWHL@'WWHLHWf@F pw
wH444444y4y44y44y4y4dAast 34YH4YY4YYHYYY'YHg DD HOM Y MUY!
. A F JMmbvBaTHoRB BFT Y bv M

(wWBTBr OFANIOF 2j 3IOF e6n3B ¢T wsC
8



o e

w44y kemsittite F mIOF o mb Y Y WHB{IQF KagHAHAMAH I
2 1lad o c HY YK Bﬁ‘l‘H“HHKlmWBqM‘@“H“HHWS'g‘W‘E&L BABHF

NisIHUHVBT B (b [ AT RN hudvet B ol UKo TUVBtB M, : 6 v Q24 Y FOF
2P 1lad OmYRQ& f@wmY HOF 14 mTBtuUMaF  F

WYYYTDPFK WpYYYytc bYyYyYys Fb vOWLEKETY / nrvc
. ATbKFHB MY WKFH NKOMA cC X

AH4YYB C rmMYYHHBFEMATHYORY DT B I CYYHFOFb b
S wHYYYYYY Y Y YT BT ANNTBIOR wHYYHYYY Y YHY
- bMF pt ®BFI $hsb Tk mbkwp t

. WMbF BuF d9FBP>373 JF

. MTBBIHhKOF 3 -JF> ¢

. Y9FptTclOF 3 JF3 cCxXI

FOF
A

a4Y44 hHIOF MYYHYTBGBIbH VlLHLlTBT YK WY UM
nw' ' PpclOF 3

A FAPRDICHIDRU BT W v A MFLud KMYHET B WiiH 3 WD (o Y %-9 43258
9 AF U441l x agfF YH4Y4YYbcbr FYHYYYYTY nitOfF BJIEL
'"Pm@CKOF 2 MK CBpPT L

AP b/ MM PAIVFL DKM b WY Y YR H B o W

HY4Y4y44ynto cYyYyyyyyeup ®HEHMMPRA Y HDEH B WY M
'P oM’ HOF 3

_ Y FpHALR/TE: Hyd o/ ™. OV ct VORHPAMIDMY 7 Y Y Y 78U B b ¢
W nYyyy4y4yyyyyyyyyyyyyyyyyyyyyyyyyy
bAHBKbBYYYYHPURYYYYDHIOE c AYYWHBHBY Y Y
.hTH M I PY
9



cYYYT 9 TYYYYFTPIOF/ Wyt IpNIOF td _ Y9F T 1

O o Ut e . AUiipAsS | A Y 2L Y HALHHEHHEHHHA Y- - H YR
(Ah/15)a T KM BY

aMYYYANIOF cbbF YYYs TRRT % YUB Y CURBB D T
NmvaabafFbEpbhbe . yt 11 3AIOF

WYYYHYKF L cH4YYYT MY MYYuMgayyc.m 2m0n
.Spr: v AfF Il XKOF FMk Mfr bbby CE

bk FPHBV MocHED T T F AMOTWHARICT (contigihiedp i Y EbY O/

AT KMRK CcKM _ cXBC

-~ WpHYT X¥b c Y(danmaintes HeitempS)wHYs B Cr Y
. bF XB IOF bT1AFR KK 5 Y1bks1T ppbWHRF 4o F bs K
wHY4YY44YTIOF 18 HOF AF Y4444l x _ FpH
. (FYBF® WFpphbbHb
.cxtTm4yyybb amyyrt PYYYHXIKO pmMYyYYyyYc OF |
Wt cfF IYYHIOF WpHYYbYIOF bei44ds WpYHYcFm |
. Wyt CF hB OF
. € BB 10 o B C KMOUSEIMFRVPETT dATY M M F X b1
J Y453 (bc x4k ive( cpothy Tr La | FnY “exapHpHirexgesipea chen) ¢
. bFXBHOF bAPI KOk pmYRKEBTPP
. Wt YT 9AbIKOF bFykpk MFVApPpDBXBAP:
. WT bF B MANB IOFa bAGFH Pk paFaYeh cJur Hs
. FB abyUlO wHkHfF> WpTc

€10.b5ks aRLA XAORY lsb Uiptclns uivete ) Ha b *

AbFAFYYYYYl x EpfrYYYyYYyys T . chHMHMMEMBI K bi
%JEMWLHULHNC‘% WabCUBFeH A HY 9 BHBOF " Y YYIC

YY4YK a44yye bYYYLY dFpYYYe yIOBYDF ¢
. af bUuyF

10



JasviJed!
Sf‘/w“(":yv'; Jio

11



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

bs pB1

KDLUH“HW%B/MOF ayyyrt UFmB aT4Y4yyhxb wlOY
Y, YEOHFT Y AR FORY Y Y 4 1Y BB Y G b MUY HDHE Fb TS0
R A g A AN MY Y44 Y e Y YRR
oMM YYT e | AT B 4 IOR PO pSBIF oyt
... ugpstRwmsEmup! FEpheRptl p T T BHhIOF _ 4 CF 3C

beiMbY44BF P 08444 BT MYYYNT _ pFY44A®
CafiNbE A0 T AMBMH Y QCHReH G 5o B

_ C3BJIOKF bMCTIOF 3

AFOYED F YA HHHMRES v R Y Y T g Y F

F
. AT Y4 YY 8GNt HerF aviRLYNY PHURBIVEY D 108 Y 9 R
. WTXBC bMFptT 22X J A>3

. WUMbF BPUKO wTt xBC
. 4TBANbHB-AK WwWT XB
. FpTtTc A wtT XBC |

c3BIIOF bmGE ODF e-B

LopUffpHEH Ui Bveter Uie 2 Ueken sCUa i ion U UeCHELVOUHEP DT §

bYY4YXebT pYYYTUF pYYYTID pMPBYORH D

nYYYYAK wyY4YYHHYB IOF UM HHY YUY ST
. BYBUMY VveRLYHRBEYHID WiieCHIMIHRMEDE 1Y pioMYs P b

S WYYYYYYYBBYB A0 wYYYYYYYTpFBIOF Pmp

c3BIOIOF bwmLTIIOF 6

YYyYyT UFMBIOF FY44qusaAs FY4Y4YYysFphcF
44 B R BB AR G YUH Y W
€ 2 R MEKEF HHHF 10 - i W DU EH Hu IOF 1P M )Y bk D
YT F BROFORD i WU FOROF 1 Wt Y s Uit 4B Ct
YU QYT U IR SN T LEMBERSI A 61 W Sl o ) 4

F4KC YAUHOC YCHELNIYIHD Pbfec VDT oMK . BRI MtV
m ‘E.)Lll_lFOWA RA¥ oA YHUDOMY g Hor HH m A T AR XY HE

H4t IOF o934 Y4 bt IY YHIPEK EPwrYtHBe Irmn Y
InfFTcuyFblKIbghx TalO a4 w

12

m

qy
A F
FM
WY
b m

b m



c bFpCKF 6 BHBHT KF eBC bwmMCT bMyuF 3OHRYH

_ AF | 350F H«k

6 AMYYUMBPHDDIT Bpb A YYYYUXY mMYYYYYK
. CK 9Y9F pY9HIbH®BMAE 1 M

. CXBCHW®F bfFtTBKOF . 1
. p M1 YHIKOF . 2
. Wp Bc OF . Wp BB tOF

- CT MIBHERARPHIMVK DA I D, FY MM ZH D] I5HRLL M T
FMYYYk MYy4yym o44Y4YTpAD aYyyyx _ pr xY
.CORAEbVEH D A BRI e uppeie R TA F |k HOF
. c KOFARIBROF 2 WM T Ymt

= 5 s

sala o Jlaa

wy YFETE 1lwyIp,

GY4YYD WAMYDFHYBFHHBBY FYYYXKYD ™M
. ClOF bIOF bbl IOF nAaAK F.

= J=0 i<
» T C
. AF A XIOF
g 6 ¥ ORY b i EpHeEHHL
t . C X8 CHPb W mcH ¢OBFOF

. 9FpTMNhBIKF KN?2 41723%¥b?2 FNnATH?

® Jantien Hartog ; Timetabling on Dutch High Schools pll
March 2007

© 13 X?IFFIOF Nt Or lOF EYx
13



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

AT bHKF C

gF Ot | HOROME FREYYRO
afF hUQ K Fpoprke HOF b b
5 d4YY13aHYHF ca v HHMHHM hUY HYMH D WoyGYYHe
FUYNXTT/Nb ™M pwmYHT WOFRg ,bC%,HSTb:C?D‘HﬂHp&Tb}éFFBK
. M

WHoOMY 4410 | CTmOFb‘tlLbLlLlrW@FB CAGFY Y3HFI Yx4OFt BY
= JJ<«  clOFbIOF bbbl IOF nHAK

WbHIYYYI nYYYAK wWAYYYl xyF AY4YYYm
AYYYE  AF YYYHHIBUENGAGIDS TYIHHIE spHIGR Y0k
WY Y4 Y Y Y BUNBIFRCF MYY Yk M . BbF Y441 B K

Q) pYH) MckmM AoTpPpbLbAFBRHCT E
dF p t ¢ IOF wgmFYXBOFRR pukiO

. af bEGFpf o KOF ppK
FUHYN D wHYHF > WpHYTc F YYw3I0 £HH YT Jalg
. Wt TMOFpPpTKOF 9

P b M P HHHY KRR H UMY By B 4y HHHHHH YT 8K
. pmT YIKOF ™M Mf bhu R hF cliper GuEFD A pat

(SWp T YOk B @ FOF b x FrHIMGAEF pofFMeox
- CKOF bIOF bbl OF ndK W
6 "Qih
. 0F BBIOF 3 dANbTt pT1lMhe MA AFCHRAICHE
bt FY44HHHBIOR H4Y b0 | B CYYYIOF leLlLuEmﬂbB
w

Ep FpadMiics UBLH ANt x PYY4yyrT iFd YYD oY v

_WKFcOF MMk c¢cT W

1 YAME HY%RBHYDKH Y ) WYY et U YhY A, BoHHHYB)

9F AF Y441l xHO afF Y44 hBULF WYHYHYYBMHMYMHOAE DS
N4y $E\gydyuwd el ymy 4444y Adb beiflbYyYyY4yYhr
. CXBCIKF bmMpTHHF _ F X7

cHY44YbIOF wH4YYT YT 3ADIOF bF YYHYHWKHMAT YY FoA
ipYchpuy pRYIMEhC YHLSRRCHEH bR BHD S -Hpn %nwmwwwaﬁ% o |
. Wp OF

w4 ANbe FYxbIOFp o DY pB)EF e EF OF MhB |

. l<:wq%n}mF W(KEERNDE W oD b 0



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

¢ FOF Y4 4% b rOH %WMW%%WW LmLH@NI@w TF X
W3 Y Y YY BeFOR Y Uatyr o Y Hokr PR UM
n4q44y Ak MD%HYM@F%“HLHIHWQHWI@EWW%
- Abhvb e vig/BEF pJOF3 p JLHRROBIWY I §

4 MKk WpcFmM wKFh dFM wt

AF bKWipbbe _ bmp TRORYTAHT 2 ARMPOFD b F B
AF bKiphbse _ bwmp THORI tevTs KOFF- bbb FIROFY
AF bHibp s bwmp BpOFWTCX b 3 KB buptk3 g/

il
. WT MBYSHBBE D
FAbpbYYYYBEmNSPpYYYYy®ds OF c WETY Y Y Y BYOIF i
OEFnbpBT ETEEOF Wt HBY
TEVWbpe ATXXbF amMT] wctTIH c’
. FXbIXIOF amfi wrhHheY W
c dF AF Il XKOF MMk Fn1TT UYX oY
TETE: pfuF
(FCF2H cxmmbbhiaMsF P HxX)
(amT IOF FMK:  ufXmBXYIOFP Lim b
TETE: fFTM2pufF
TEOcE: ETB 3 IOF
WT FHor JAPA MWO B ¢ FUbTBKHGRC IOF Y@ p E 18 MOF T B HOR
FAbpYYYieY Yty Y Hc WHPHBWHYH Y B F) wTt T ™
.OEMK FnKmBTBT
A0 SBDEHFAFT x 971 LUn
0°YO “YO YRi @'Q
op Qo Qe Q ¢cqQ
1MLHL4.K FUYYNT T wHY Yo BYHHIBEOF  ws-HHY b

ALLLHB brp44te cHHYT _ 9fF Ar HY4Y I x IOk F M MY
. Wt XxB CKOF 91

. cb®F bbl IOF M3 YhytOsDHOBK
|
% 7o
A AF |l XIOF n@mMph S TIEF ¢
. WT 9p NIOF . WNAKOF W
. WTXBCIOF O4bfTBHK
Nno 4/22=0.18=p & fo _ 11 XB M

15



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

b bl GHpH x B C IOF  Wi-r BHH1/IHEIR mdiBi EHORE Kbk S UL
. VRDiNmY, At UTEDHED MSEB C RO/ FC UM oSG HHBHD
18.20% : wt mSCB HOF W BW HKF OF plp K

) e B IIoRTIISMT
nm MYk bl NBHOHFEH SR RIGFE LA A8 4 v PipHl xc {HTOM
ho o 0 0 0@ & B i ayaradpatboodNAADE 4 Y 4 K WY v @ o
BHP A M oSk kUs | T+ Nidik gDiF t Biddb®Zaclasses tournantes)

K CF Y IOF w78 & GBI 4 HE fpEHQFtc bbpiknd 2 b ¢ b IOF
mMy4Yk aTHFBHE agHHsbw ' PRIYHTCc A BN b B |
oMb DK vEEEHH p OF @B LTOFKmd t B UMHIC

CYEc Km3huyF 8 x2saf BFY Fsist Toly MmOKbvbs T: B
.cchKM%'EﬁJ,Fl‘/’mema(Ci@cFM BuwHwsB T BB 4 M
3h Fanbpe WEKABBBE WobdF b WpbT | AT Db
. WTYT2ADHIOF brBKUF Afl XEWpwytOKp BIOR

wY oEMUBKI@ B T B A0 wnt M KOFE Bp B O F 1 FOF A F
BwyKmMBTBAK wyntwm
PpYAKhy Y WPt omEBB CIOF KCfF YIOF Uf Bc ¢
. AT bKkebd p OEY 4B
AWK mMB-T B IOF
MK NI DBbyulgx pe OB B b K E |
TE 0OE t T1TE oOCcE
CYE: MK wKwmBTBIORTILCMA IO
CE CE TE: wr4YT2AbIOF -bFBKU ]
CE: wntwmBIOF brf BK
dFpYtc pagys QJQALBTGJPOF&H'( e KOba>b BT Y F ek x pAMIKBF
M b HxMEB P IOF 3 K VwYRHBRIUFE ClyHD AGHS 1 B TF
"I 4 i i i 4 i i
BWK mB-T B IOF
oCEB AMbbhT UMD
¢ wEc BFppOF aBC
CE CE TE: wr4YTt 2AbIOF -bFBKUF
OE: wntTwmBIOF brfBKI
. ABCIF KCfFT ubhc
"I 4 i i i i i i

16



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

an WpstO pMlbh _ ykmetTBKWF mMMk afp bhuy P
(b B&aup IOF 3 © pAWKIORE tBMOFIO 80 KR FHRGFFH

dFptc lOF s dypH w1 ¥ sHCD K s @ B 1€ HOEP TKo@k BT
. MMBBEEpOFb He IOFL & Mx HAKNMD

AT baKbHKHMRYS wsHHEBEsh Yo R-EIIORN ARG UOH 1 0O
_ c 2T BayKmBABgKMB T B
ts npfpTpke € FYGCF T o@xB HN-R)nibiAmi mefins  Wp 1
(ds)mppl FTXBC FYCFT onkbhpBeulmpR®Tc g
S wT roru?| m%ﬁ@mmmps@*mmemmoF K¢
NG <4 L

al
whh¥g Omxf BHR 4 2 B
(Diagramme de Venn) .WT B ] aB ,
n

N-n

N

) A F K P DIHOF
AWKme T B A c xBWKAFB TKeF K HaFx g @ O LK
&l : CBpHF 3 whhYBIF YF@BrEX VT B

" M XB M
YY 0 &€ o0 & o -
Ui)(‘)éc‘)é(‘)-é
| J4 £

i Y c x| 1o Wik BB FOF K C F Uusysr Wiohres3y o YukUi@) /T

. ATbKmYste _AYshmip®sYbb &g NEHAUEMKOPW HuHEIR |

WpYdbHbaechys YiswKBEBKGCFEF T nHUY fFwWKhBprtBC

. WY IF HIOF QK mKF 5 GO eb@| K

a F Y'Y L i Ak A USRI Y TS W RS-0 ¢ tOF Y'Y T wh

MXF YpceEFT AJ/Th whbhYB IO

WIOMY 3 p m 3 g BBIORY Ko FaylisiadiF /1 Fd BB aafLlOBM > BT F - Yk
F Hmw'@ BiipHOF w4 /b D AAubfB WulrTeHBHm R BIFOHS (T Y

17



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

oABCY IO Y C F W D HoF x Kea@urievbb B, AUgpRcHFBMOFW Kawr BS
KCF YIIOF Wiy g g0 R MB: cfDF hIOF b bIUIOERE WM> @
s T L nAKY kW6
) dT 9AbH
c U4k o WHipP'Gn K CF % SUBIE, T unB-OxtER YaabGhHs 8 4 K
. apgRdleY bbl bbm AbBwmMbB U
3h piye uifiB WDH M, 4h FibE ucr b WY atpH as avithy ¢ BpRENBCD
4h+3h 1w ¢ Bpkienecen Ypk@BLIK pFiK
17h3018Bch3g6 _ dtrUmbIF FMk 6p
. WA Bmb B IOF B € MR IOK.E [Of B
. WhHYBIWF MK PpA aB Wxg2YbcF
‘b ¢ HOF

F 3
L ()
i}

W oA ok
0 puL ;0 @ EI T;- ¢Q:3T1c

) C MXB M
Z 1 1| I

FMKk _ UWmPBRUNK bwibbYEKIPFh 1€ Mf 8 kb EMOF K&K

wAYXbhbBKOF afF bUuF d9fF AF I X [

_wYhBYBKF MYk #13 eBHBb chF wdAUYXbE

. o mMbHFEs ACh KUKV Tc hHUAFM S T @ HOF B dgr BT Y% Fa F
.2amMmY

clOF bIOF 9 M _ BB mAQwl OF bbBgo Fhe sy d U@ /IDE a

. WK2F6hn AK w4y 2fF BIOF wWKOpfF /IBKOF 4B UF Xp

I | mvd

afHk H“xYbcb aYwdwEEBROFL a1 MyTB® B HeprK
Wb bvpr b Ts_Bt biY (K FHenBCENB C LHHP IDVPRIEE Bk AYTICbiKIHO

KN32 at17tNbh ppmpYIOF a8 !HIH@HOhE ab bR abt

€EBFK aB WWOM?2 UTpX wbt Meyl®fbs bp K 1 €1

. Wp MF XB

FMYYRY. cudr HpYreuFto 4 8 C Y Y KR YRECh T Ke %

cK YFpTtMNhs WN3p

A F WXk 90 Ry Wiy Bl TupHF@Fn FORIMICFYDMY Y. IHOFD B 1OF

. Oyl Oy e B DIOF  bLEWHOMANYORHZO N IO Amb Ho m e

F O KUGBFH r T r IOF 9 ITFAOR peBORW 1 A K b«<Q1T MNcA/BYIOFA

.MOB PHIB W/ IF DO BUE3 MKQRF Ta pnix

18



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

ey4Y43 cY4Ys e C WGCF YYTYH?Y B & LI My B
6 KF Y32 uerTy Y KRR pr 2y OFROP Yvesr 3y DB m HOFF F M K
WF Y3 kK wgAHMAT IO bfF YrlKywlH reys DIRAFOF M LYYW Y
. BPHIB WINIFOKWF oH3lB cT wy?I32/I0F m™m

.eysKurte ey? cesECVSyME4nenal

A BCCHM KFT F MY i QW A ® Gt oM A0MMHEED LUFY SO T
5 . Mm3BL Fc BF p
MY Y Y Y Y YT e W0 Tol TN ST | YR U S B TELY, W L
br44yy4yyyyys KBRcYR mB Y Y HexpcumiyF k-
FoY Y HeHHHHB HOHSHATI YR D WHO Y, HuHbapb2er KRB HOFF) p
bFcOF wilt3A3 whbhy¥Ys A

H AMbbT a@nIGFKernmm KB® e THCF T n HbU

P i LBt T e YR 4 Y Y BB B FOR Y B B Bl F FKcF FAHYH H
cHY ™ Hr &« FH Y REON YD 4 reHEUTHBANE B Bl Y MHIOY A IC

cY4T Wp4YckFm wWKFYBD Fnanbpye FHXBMTMUNMCL

9F KFpO™ BAIOEHE wt Y hxp T | wyT 3p K _NWMPITHY ¥
| . FTKMIT

. WY I F3RAp Wy KYwKBERFT T hB ¢ HBF p p KOF
CFYKTMY> Y FMpc YxBIEK M T Ma mHUBLY un MYs O
‘b B F N4GF3 B dHOF
T o Qg YPQr Q¢ Q
Y'Y c lOF BT wWF ¢ %8B
S’/J|| A k.
PU WQCQT |
c wWAYXbenkBB Ba ppLKY A
i} pex o 4 | ,
XF NObQIB K] 3 | bl Tagyr MXdHe bIr 1OF ¢y M3 g F
NHu>PyF cT c BF p CIOF 8B BHOFY ACaTFAf LHY®
AIFHIT _ts eygKHrtBe ey daYOpaBcCBIIDNE T n
F K Qiby auKas 1 B K@ WeakbHERYex3y pyebirm,c BF p CIOF e
bFc c¢T WYbOBh myY y gln3hrhlyle'y B HOm ly W Q& gvia
eK k. (13h ebls-€ nAYnKw hhb 3 r OF CIF:)TJ IOF e ¢ ¥ J1 lyr
y OF 9 IOF wy YF

-« b T ERE RN

19



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

eBOIOF WCFT wtO33K

9FM wy4yKurtse 3SHYYD 2HYYY Dy ANHKNE AYY DS H
OWWH ] YivchHSirurqdEI@E R o F Y4y 3 B € F MPOHBHYY e
Wy KOF s IOF  wUblNKF 3 wWwk FCS nl AT

SJ/JI| u 4 m ‘ n ‘ ] 4

D0 b A WECRTD ¢8 FHC \LI 3T p HRIEBAHREA I KD LRUAIEM CyHiebir tkes
. CIOF SIOF Obli'®MPe DK QL

Y4 B

) Cc3BOIF/ My YPbgK

b YBPHN Wbt ¢ KRR, ¢ SIUAr Hr HebFRKLIRAYY, X3hpAe 0 v SBH ZeyiHO
WYy xF ¥ tOF 3w élrar i HIOAL B YTDY RMa By KT Jrasd
. VH ) PBD FIOsBrO30F N AF OHBVYP3RK. aCcFM ol
09B OIOF 2 i OBIBBYOYs B |'@F1VI|'CFF'|VIKM pFC
CQ: Ny YP&IIOF e lyTK _ niomuF  wt
0 'Q: I/Iyyres rOEbgKy Wy XxXfF v HOF
- Al Al . : ¢ FOF 9 IOF -

d .
e wANg HICHFFHHFyODF wAEE B @rABAOF @ TKIIOM k D bm g 3 1O
AY XY okaYREW ¢ 1 @ p YofbMbenrT. BUYT B BH 9 Ba Fuj/LRF ORQE/
. MHYPLUBOER Wi TP cldHo 1 1'Q

Art c TugtHr By KuFeBC Gerbadyfdgs uio ¢ T FORhdos bHI (@ WYt LD LFuliyHomK
onT 2hc Op €KF YPHeYoPHL, cITb (40 3 Taf T IOF 3y T IOF 6 K F
4 4 WHF | K@F MMLMKF c3TbItO C 3 E

6 {3 WM R B4 Wi W Yy il WWWMG‘WWK

MaYO Yy O WY IM YoyBpaRmvepeRnWTAK f [y M § QURyBt/FKiemy /B, YOF
pMY POEH’@TILE:HIDEC HEBRVHT, C%D'EFPCII,CTQJCT FHpT Ir TR HHYRE nYH K
leBY FhIBY@ IO TMF N Hn i &F DB €

g WFDbA ¢ T, whHOSARH AR 3RUFpRTH pbnesT W BYbLI 86 Y& ebir e
eBRUBEHIEIT 2 0 0 HMY c T DH/09 OB LLp p pHFCiHHEIF w/hy BT
Wry WoRyBH»8 T B ey ? clOpLOMDEF Kip BB € PiFP g BOF

wQ 1Q

FMYn?2 afr3yrlrj lOF cYT FxMY3Y FMw

. W3 Ylls
: C1t Ct OF

YY pupo&x ¢Q pyx'Q
PYUX T o QxYuQ
C 3B O WHIY p ¥UPM D IPEFOY P _  F X b ¥ IOALKOMe ® B syl K B

20



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

ewBXF L1g c Fwsetbsrarr OB @FF T LUy F pCK LWIOMIO F/N1¥bH W
Wl BOARJIOF um

c3BIIOF bmMGBT DF W.
n Kovmig-amsb auly Ab> B _wd mHp th Bk @y Abmbs QB L
WT p Mpbbupy B9 KpFp 9 F A FIh AKIKOFD BioBMy HLURKEAEE FOW D
WT X B G1HORWHFp hUYRO P/t ijiiAp@estt! MUp Hu F af T
‘ . h( wKFf HIOF
W AYLAMDETD F oY Y Y o0 BB S Y e pH G Y HE GO WHT SRRTOFR b 1
(- Y BHHHHYr vk, HEHE)HOR YYHMEH DYDY p AP WD Y v
wHYYT xB CPHEFY Yo U TRy WY PR Mﬁﬂw ‘&l”ﬁ
WT XF bs
- A48 RvHBY DAY HEWHEEd WP HYb AYYhmbseIOF an
D WY MR F £ K apifeAgRb B
WT b FBFMrYIFBT WT &Nyt KE: T P ek K vp F s
. WT CTHEE KEF, L waydgKY pF
WT Xp BWwaWHPEe B € p AT HK p B8 F
WT X P, 9n YT ToepdBB e 1 w
'WHHEEDbpKEB WIBIOFH F T AJIB A4
AY4YB) afF HY4YT Yp Y DeySifHHMEE IOF M YUbibh HT B
(ETB OPm&Emea mT
Wo HH44H44HYXb) pmYYYYZp%HH0EY Ber HEGHHI Mo BOE Y
. W1 BB Y F WOMe OB bl KB KQF b AT
) . WT MIPp HhIOF &2 F BULYF
wHY4Y44H4Yn T me  bE MY Y UYHBHK Y M 20 HORY Y'Y TAY
WP BHOF Wt 9p b IOF
Wt CF YHFUKEBY Yol Y Y B miye 4 H DHIH HabH p e HHY
) ) FYTY 49F Klp [oB
nq Y 4Y4l1Om HMYS%E XIOF b mp Y HUIIOM Y SHHIHT, 3RO
nmMHPYHH Bb QJL{q.T*bﬂ?ﬂlwﬂbﬂHWYM"quﬁ?ﬁ#@qu
. N B A B
A® ¥ p THKHHbWF Y1y QiFOFbsrWIBMR® bEp N AB MF B G
bbYyl nY MK ARYEORHIGHD T Far ArHy o YoYpupdeo b X B
bmYn HIOHY pBeHT  anvr/ibseulBF pFOMin P hipmarr EF Bk ™

F B K

" Troudi Fatiha Qw16 UOOUUDPOOWE Dwx UOEOS O1 WET wOzi Ox OOPWE U wOI
/| UOx OUPUDPOOWEZUOWEOT OUDPUT Ol ;pg8.Y OOUUDPOOOEDPUI wOUOUDP wC
21



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

(WT BFBUFKMYIOF pmT UKIF F YT
WT AT Y YHKOF P

C WYHAAABFL pwmTt Y

FY44YYsn 9 b p G F YL DRy Hrter TR R W Y UHTY
W Y444Ya3r U p%%%%%ﬂﬂMﬂHF%%ﬁHﬂﬂﬁmw oLl
rcCKAwykpM T Y IOR/PUW ME bW KB HE O

AT Y SAb3 B xa €EOhLEHFEAFIOR@mEY ®MF Y Hu 4 be
.C\)KBCl'OF' brtBF EYX ‘bbl3 ATYAb> B
P % bl E oL YA Sestep D ativ, AY i bl E opHiise YH Y b
BF YYYYYXBIOF bT 3YYYYY T HabbUo UYpFFKY W Y
5 (pPpMIpbIOF apyidxKbwh Cpyt Hp p EOF
cHY4Yb4T rHYes _ WprHYYs bYPHHOMHHYYHHH:
.QTXAMDF wT 2p b OF l_LJprGMfO W
9F AF H4YYI1 xOF MY Y4y4YTe T asfiHHYYsDH 7o MY
. MK wtep3IBIHO
. Fpy TRAPFED(WFH2 2 MF b PUt0O c KM2PuUF MF Hxl
Wy Ay U283 OF p H-
Myt Y Y Y e praCe Wiy SHEMIHD BHACEDVIER L1t >
444 5K YeHB DSBS, F Y44 Y 13 p Y Y
Y  b(m %FHW&%W%%%B&%%HQIEH%H BHEH
. pHCIOF B bFXBF bT39H ndK FaAYN?
b pYYYT UIOF F MY @dus) aYF mYYysT x Y Wath f
. UMbF ByuF UNTBTIK KnYF

Wp Y4YYbYIOF MY wTcF IY4YYYHIOFT Wp YYyYyYt
. Wyt CF hB OF

A4444e pY4YYYT DY bYyYyYyYs SPaf YMFBKDIFR Y
. pXbuF ndK amMTHF CcT dF

WphrFB bbb wtXTWMbbhKF arF

.aMT KN12 MY amMtiO anlNfpYb c¢T

FKpHlbc UFXbTFmM _ UM2BuF JgREWMbn 9K pF
€ IOFp.F.mB IOF w171 WPTF BHKO AT

Mn (
M T

22



c bFpCKF 6 BHBHT KF eBC bwmMCT bMyuF 3OHRYH
S C3BIOMOF 9bCT A
c 9fpy [ JLOKE Wr t
. CXBCIKF FntOmpt _ FlI XF pT1tpx cbhIOF
MmB| AbM ANHhM| AbM| ABM| OF M
172 3 2 3 4
dF 1l | p?F YFp7 YFK bbf 1. 1bwml
1 2 17z
6E WT Xl afH wrtCl wyt FwWTt KF QT'AF'IQJT[thﬁT)‘
21 1 2 3 2 4 2 2 4
- Wwy3IBDIE. pHY U
¢ AT F B2 .F8wyMIAPDHNPROB bBT a b

c WT T MOF p& UHOFH wt K
CYF T YFBOIDB NI B AL AT XX bF
Wt 2p /1 1IN AU hZEOR W s F BTF/ﬂ%)LtF
.yTBwDﬂmﬂ@mmﬂbAB 718> IOF

WYy YHUED)T B'Y B HOE 1 NMBWORY %HFTLHLT%U@FFE) bvi Y Y!
nMYYYk buYyys wcFpobYYY®mF wdYYsxp D
. Wt CfF hBOF Wp bYIOF U

Wy XRbAL KOF  p HYy UYIOF

.afF bUyuF ppK = d9F

~ WHYYYT IT SAOFa QWMWY M AgTHOR Y WD F 2R Hae YO
. FTCTYIOFa LUpp Fusl p MuUCHH

W3 whrF 3> Wp X abhl |
3ndad 2n2ad Inlad
Sn2a8 4n 13

B3R n2a2 b6unla
A 24a ] w3a ] x2al 9ulal

AF YUY XIOF FMYYYnD 28 HauKd % MK D = Bl iQr| |
GFAF Y Y YY1 K AUBUBHHIBD Y BBIEE  tas YHHHIBHYORD
FUYYUnIo e4yye_p cYYYbioF m AYYyYyhwmbe

(td) CB p OF 3
~ AT bpYHH{ror AMHYY DD B © YHUHHBIOH p.3OF  wx Yt
. bmMpTIOF ¢ T WAl XuF NYM pXK C X

. MY B ARPOR, Dty BBeCE Flery Wi iohT KUFesC oPKHT 10 M SRR GTUBI@YY HOHETR a0
23



c bFpCKF 6 BHBHT KF eBC bwmMCT bvMmuF 3OHYHK

Wphre TO® KH ) Py F QEFL OF |

AHUMBF HYY DBy F nYyY4yAK w4y4y4y/dtrtCmbm _ w7
2017038 0 c HYYZ3 &9 YWY A B pOF o LB{M P UHEHIRHH Y T T
bf Y444 s&Kruprp vAHAFHRAMBE B OF a1 Y44 ANbHIOF Wt

. FUYDF B FnTHOWw WpF

2. 1bmMptTHOF WXTI3T FBDbBb MfFbbBufr?
cKF Y44 BIOF a4yy4ytcloOF m _ BpgMYHEHK g¥X
aqyyy | w44t 3p NIOF wY YA KR HYuChap FM, BMIPEHE
. pFMBIKF cUF 32

Mg B MY Y Y Y Y YT B D IOF 9 w4 Y'Y Y Y Hbr 3 IOF

WM nxvigp ik BAMB T I

. "A9b abBUKF MTtBbb WB WTpF NIOF
. bcFiMe 6GMmTmMB IOF bB/IIOF AF | X U
MFbY44bPuF auy | cxfF HY4YXIOF ppYYHYNIOF F
. ATTMYIKOF bbb VB pgsHOBE wMd B JPHOFF M
. MF bYY44Y By M YYBHHTUeH TFhHOO Bw HHHHHHTD @R

Perb44433sF pHYYBYT FHUMHEYHEMBABMIO. MF?
. MFbHBuF ™M MTBAHIF aB E

. 4TbT1TdABK pptx _ UMIByF ¢c¢T wri

. 0O MFHVIRsflJFLLY b p WBMA b Bu e c EMHMBY at c IOF
. nOMy F wtAB/JIOF aoB W% bFfF X HOF

TR T I T et

MFbYYYYBY au | wtsbeYYYY toukkr YWHHHBIOR p
. WrBblhwF wWTt2pbhKOF WpFse WOMD

XTTEPCEWCE : NXBM

_ WMbFfF BuF ndK a1 CMb? amUUxh p8PhOF _
8 | wrOF bIOF wB HYIOF wT 4

. MMI3PByuF ¢ T MfFbbHhwHd Qp [ X

YT n44yxbtom _ WPDb HY HEDKEBFOFD K FHHHH
WRABIWY D HexIOR Yo p HY4 YL bwmrp Y4YYc xT
bwF wYy4yT AYHPDMebBUYOET Y IBAMY YpnqY x ™
gH%HW%W W Y Y YY T o2 HekHAPRHRTEE _MeF |

Wh x Qi O WO/ T IOF YWY HUIBEx o 1HMHYY
. PbFXPHPwF bwmpTS n

24



c hFpCKOF @6 BHBHTr KOF eBC bwmMC bmuyF
Uprs 362 Kn¥ByFc KA 161 U ¢
(30/06/2013 ¢ T Gpps 23 6L pfHb)
B HBl B HB2 B HB3 B HB4 0Hd 1B
4 3 2 3 afl LFhCK
(MR Yy B (MR Y r b ()M Y pr b ()M Y wr b 12
18 2 36 3 141 3 141 3 141 3 141 Fyt HHBsbHP
18 2 36 3 141 3 141 3 141 3 141 WA
18 2 36 3 3 3 3 3 3 3 3 WK 9t i
205 4 70 6 3045 | 6 3045 | 5 |30+ | 6 1+4 Wy 2K.b
’ 12 1 1 1 1 1 1 1 1 Wb F T
15,75 4 63 5 (3044 | 5 |30 | 5 |30+ | 6 | 1#4 4 pY
20 3 60 5 13044 | 5 3044 | 5 |3044 | 5 |30+ | wf A
205 2 41 3 13042 3 |30+2 | 4 3043 | 4 |3043 Wi ¥
24 1 24 2 2 2 2 2 2 2 2 W
12 1 12 1 1 1 1 1 1 1 1 6hp
32 28h 32 28h 32 28h 34 29h WHr 1B
26 26 26 26 | wl wFhCK
9 2.1 baCh

° Tableau produit par excel2010. Toutes les opérations sont faites automatiquement, par ce logiciel, apres entrées des données.
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B A 471 bK MY ertHBikGFTK Y BAAFKYITEH@EbRK bwK mB T B
_pbcFEFmM d9Um

FC Y Y Y W T L R O SRR LT DL, LPUVHH Y
CWMbF 444444 BUF PYYYYYYA T 8l UMy
WYY Y Y Y R YK NG o Y YU LB 4w DY Y Y Y YK
F T4 Y Y Y Y Y Y Y Yepserpble LU Y Wiyhaimidte) RNt Uy g

W1 KOF b IOF W
YO0z 2 O®F"AAOA 2 o

AF4Y4Db FMw | WMbrF YY PUBY B HHBF WHEWF gt
.anbHrt p ppyr AHsFBF M

. WHYT bTBF XTD AFYYT br iYW B mb Y B K
2 pMfF bt FAnOMA wB AbxB WM/

_cbbEaaad BiIrTCyb
nYYAK _ (a),. FUYY RS IORF MYt B/AEYHF EYIFDESIORUVF
. Wt xJ/IBKOF Wp bY R Hilpipbc Wppp 2hm

_FYTCTYKF MFbYbhY a4t T pTFMHS p MIOF

FMYkx bmMYA nYaK waK Wi ecFOBWCE s B30 prs»
. pF BTIKF wMcCcX JTBTH

F U4 lOM A Wb XK W@Wﬁﬂﬂb@ﬂ DR
. P MF T

.C lgFbc k bvuFc YiFpARR: TpmH BHec o ieuge .5
1 13119 7 5 R 1

YR HiKIOR UPMUYOF p 1DPpAPNITOECc BT KF bk B |tOf
A WmA> BaFLpb mA)

1> 7 est le symbole de la fonction ou (appelée disjonction). Gabor Wiese et Agnés DaviAlgébre 1 Université
de Luxembourg. Semestre déhiver 2013/2014.
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wy AhYKOF 9FpfF 33>bF eBC bwmCT?T

N A MW G ey s B A0 & T F m B BOFa Lii@Rt KBF 4
4 nelUp pABWF FMk a4btHOM _ ct

MYk F4Ye b wyTIOF bBhBwkn PR g 88 Y B{vou fr
. bmMmptTHOF ¢ T &

~A3 A2 A1 wHT 9p NIOF  YYHATFATHRC HURVELM FERUBO KT K
. U T b p8h YOS criafi¥veEH ptclergYaYK p b Y X

B wy4KmBtBAKK oYYT F8vB_lowF-MsrEs T 0OF o Y
.H2 S3 T3 : akCmBp wWTIF b

clOF bIOF alpltOF a4Y @®3H fBAB Mrxbihk [/’
M1 CBplOF pM dY9fr 71T 9FalpdOBF My kb B Yw HOFT

FAIGH pBYUVeT B AYUKPB B A wyK MB T BIOF ¢ T Mfr2Hh BY p
13 niOme 9 FHPp&EBORYK v 11B40RAKE B K T DF p t ¢ IC

CWhYYYY e B M YHY e % YWOBA At 3 Y Ys
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wy AhYKOF 9FpfF 33>bF eBC bwmCT?T
Jiy e d g euF 9FP | wbtl E®IP _FRUF

R | 68 a J J al|lK [a]J J J

81|13 119 7/5|R|4|R|1|T1
218214 12 | 10 8|6 |R|5|R|2|T2
28| R|1|R 13|11 917 |3 5|3 |S1
218|R|2]|R 14 | 12 8 |10 8 6|4 |S2
21853 1|13 R 9 [11| R 715 |H1
21864 2 |14 3 (12|10 R|8|R|AL
21875 3|1 11 3 13| R 9 | R|A2 %
2188 |6 4|2 7 4 14| R 10| R |A3 f’
11897 7| R|3 1|13 119 M
1]8(10]|8 6|4 |R 2 |14 12 | 10 | M2
1]8(11]9 715|R 31 13|11 |M3
2|8l12|R|3|R|8 |6 4|2 1412 | F1
118 (13|11 Rlo]|7 5|3 1[13|F2
2181412 10|84 R R| 4 2 |14 |G1
2|8 1|13 119 715 R|1|R|6|T3
218 |R R|1 12 | 10 8|6 4|2 7 |s3
2|8 3|2 R|13| R 9|7 5|3 8 |H2
2|8 43 1|12 10| R| 6 6 | R|3 A4
2183 51| 4 2 |13 11| R 7| R| 4 A5
118 6|5 |R 3 (1 12 | 10 8|6 M4| @
2|8 716 |R R| 2 13|11 119 |7 M5 %
2| s R|8|R 5|3 1|12 12|10| 8 F3|®
2|8 R|9 |8 R|6|4 2 |13 119 F4
2|8 10/ 9|5 715 Rl[1]|R 12| 10 G2
2|8 10|11 |10 8|6 R|2|R 13 |11 G3
2184 12 |11 9 | R 5| R 91|12 Spril
118 13|12 R|10]| 8 6| 4 2 |13 Spr2

8. bmpt

16 Excel2010.
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FET wy Uy 3l 3lOF wy 1t B O3 IOF 2OF Y IOF 39O™h

. _bri4BB
-~ 944 UmMIOF pmpHYs WVYYs CobNUMFDHEDEORHEY
. FY4nxe wmYA>3T aAFYDBB pYTFMbT pFYbT 1

. bUYXHKOF bGCfF bm _ WTGCF YI

wH4Yc FpOF nY4YOow wdUYHY ks IOF YW Dk 4 H A HJFOH I,

MHed_ T afrb pMKOF _ 9UMKOF FfB WFppPpY FB
om44h h4Y4AAbb » | AF YYT TB P 0B F UMHK
J YUY x| F YY n K moxpArpFooicRb piaiHe virsivip oty C© T K

... bMFpt _ FTBpxk FBEKT TFcnbr SHoKF p9 Frp

bYlbFMbIOF UTABYDT FnAYYY D ¥ THK bF b X
7

AYYsB U ' SKFHEH Mivom, A FRHREEEA OZeier aHHGT W UM o WY
.o mnpTphH nAK obbB Mk ™M _ FphidBF VbLFATHS

I o 50 BEVeBC ¢ T s bp N, VAT T NI T MHDRBER CHERY o 5 ¢ T
c UbIOF mYHT T lbm X b5 KOFYIOH MKHYMIOF FMk WpT
SEYbM.)-F TFWLD T F /e fyrHOFRHARRpERZH L DUEE BUfFfb
F Y T T pviedogtdiptom, Dvd 7 T K FanJlpex la Tchik'¥d pB Y F A
le T pF bIOF Pbvilb fvB Arp T AT

c WHKR p 1KOF FYKk FTFCECB a4Ys podIBIYEO b F M
AF YD F YB InkbAERRnCRSpH B WdT -FUukTOFHMBK caTtO ¢ b
Fiod xR MTBIKOF FMYk cYT FYT T MIOMXDBbIHOF
b WUHHHBOMK  dpiePiiistvb F B 1Ib Y Bb F w/1Y BF MKOF  F YT
CK MUF IGBc i ki p PO bKbF FME XEF B DK

AT A OEYF Yxp Ax ¢ YT FHOF ku MY K whbiser Pac AQE BYE
. adANBbIF ¢ Th WiDldpp /IOE Hiy W

b uEDIEMP MIIRE Y X 6 MDF  wokdps bc HY Ho hdBEF WO U
WY B MFYKE | OKBYFEDM F R 2aiiliobR KstaR ZnapheK ot
IPpTTMAOHKOF ¢ T w?20p OF

1 B-wyepdHO b 46 0L
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FET wy Uy 3l 3lOF wy 1t B O3 IOF 2OF Y IOF 39O™h

_ ABCKF brBJ/IbHF bmMptT bpft B3 HFTX F ti3dCh

. wxmB4Y4yYe pY4YtO FYy4YntCrbx m __ FpukF

oYWwehdYMIOF FMYk afF4YBT . WYbF 30p UYhc
_CFUUBIAF fFYTTMIOMX bhHOF vmu MYl me BB W T

. ABCKF bMFpT O6Fp>3F T

W YDRFY YA tom FOM 3k b b KRBT 1Y OFK  CEpF Y HBETYY H Fw Y
MIWBLKF YBnF Yec O3 m A dF WY DYx - lpBHAG
C1p MO NKEHPY ¢ HKFIOFt B S KOF  m Mk wl

M & B YKy, RGN Y4, Y e AMIBORFET Po B P H Y B BN 3

FbVHIONY S W WP WY HY T xF be IOF  pmYYYT YIOF
. MCFI xXF pFpBIF cxB CIF gfdmap T HOF

+W deoWll --programmation par contraintesl p mT YIKOF Y4y y4yYy

®F Y UYBHHAYH 1 Y HHEKY Be T cud-Hb g Ceapa R MO e
FUYYYNT CMb ™ 6 Y v SHPOTEDE WER) B M-S IR/
c YYyYYaY Hie U MesacEy TN HHKY B IOF M b
(mathématiques  discretes) wy A Y Y WYy Y HEYDHBUKEGRY F 1 p IOF | €
pomYYYYyh HHEIKM YUY s NHOEY TecHGR Y Y Y Y !

' nTpfFTBKFPIABMPp F K#daDEiarnmyel) 4 P K b

c Y444k _ w4 Y exepd HHR-HHHEHGIBORS W W Y Y ¢OB tOF F
(Free  Educational Time-table) FET nKp4Y4y4Y44b _ wyy4yy
N v Y LD Ul Bpc Wiv. George Liviu Lalescu ¢ xfF Y4Y4Ys mp K

WYYYHF > wd 44YBx FY4Yynxe phbYy4y4yk a4y
C T EPIM bebrREFIRA3Algeria9.c k M BY pp CFCT O

pcY FMkm _ FJ13A @TZ%MWEWF@FQ?F@XNT

MBtT opbxsM _ #H2 Jfr>3 WNUMSBANTY pMIRFB FH
BB oMY g B/ AT

http://lalescu.ro/liviu/fet : 6 BF Xxp 9HOF WLUmMB KO C XN

http://lalescu.ro/liviu/fet/forum : o p bhxB KOF a0 F M X

18 Troudi Fatiha, 1 8 UOOUUD OO WE Uwx UOdGOG: wET wOzi O0x 00D w
| UOxOUPUDPOOWEZ UOWEOT OUDPUT Ol.pads YOOUUDOOOEDUT wdUC
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FET wy Uy 3l 3lOF wy 1t B O3 IOF 2OF Y IOF 39O™h

aFps3by4y4yymvF agYy4Y4YYbeT gYYYYblHY YHHsA

nMYy4y4Yk GodgleTradtctionbp mHYYys KAOF 24YYc 3IHOF

. wih4dAF

. CKOF bIOF cXMpbbHOBbF oFMX/JITKOF aoB p.
http://lalescu.ro/liviu/fet/download/custom/algeria

fet-5.27.3-algeria9.exe ' 6B F Xp 3

CFUXkKk a4Ys 6BF YXpIOF nYAK p4yX

http://lalescu.ro/liviu/fet/doc

GBFXP FI0F g4K2 WYE T mi

F B MIFH HYMKPEY0 204 UK Vipidas{ DRI BHYZH 44 2
FET ap4i44l a44Y4Ytc _ df H4YHUTTBpIIOF JYHYL
WYY YT Bpew i HORRQEZHEHCHURITICY 8 By Y YK o F
6F H44bxF n4Y4y4yAK Unbgprithked Yéhetigue) wH 44 € X
WHYYT B Cpliviv GIEFOYD FRTHMMADA UYMHEHTTY Y Y HIOF
WotTHYYHYYHe cHYYHYYHYT AWHOHBeY A oY WHHYB¢ B
AHYHYYK PYYYl BIOF w44YY4rT s Cp F v4petipPop 4 Y.
Wp Y444 /e [Ofp pHAGEMEE Ueutiqued F) Hodm % SkYs n |

LSMNY 5 ¢ T FXFTCY W TBRYP

49F C BB B IOF

wH4YYHTxB CIOF bMFpYYYT IOF p g HIEH UBIOEY 5 Bis.
VRN 'Y LY ve LGSR LT D UBTADUIERE B C vt ¢ Wiipbc o

WYY YYNCFpIOF bmMFpYYYYtIOF a44Yys wyH
. Bl BB IOF  9F 3O pXEL *WATMb Faug N TMHB T

WT X B CIHOF3 .pav T UK

PpYYYA aYYYs bThYYUYTHIOF MY wyYyts

b b 1Th Y Y 448 Bonfhifs+Up4p Y, WHHP-FY Iy b-DH-HBECRY /e

p MY YT UIOF AMYYE WHHHHRTIOR, LoV HIHHHOM

FET puUMBYB I RRY o I0F 9 pm YUY o HEY Y UOE%
. n

. WMbF Buf B 5THbF > F
.0TBANbHBIE BY F HbF 3
. WT T MOF p 1 2R XBRAA FFI pxxr HOF
. Mm23ByF afFpTyY pFpB pmWK dF /
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. . F 8 MY PH0Es-Wy DY H B D HUQAEM I HKF JIH Y Y b Y

WT XF PBIKF. dmT Y

pMyyyYyT UM _ FYYYYNTT abecbYyy4yYYloF be
;¢ ribc b A0 AR

WMbF PUuF 2 8MbF > wr

ATBANDBIOF 3B TwhF 3 |

. Wt BT AJNTHBKOF p FimB IOF |

. WTtTMOFPT IKOF 4frfAF | X 1O

FptcHlOF J>371YT pcFwm

. 9FptckOF a1 Wphbhl JKOF a T

S EYYYYYTIOD OF Y Y Y Y B, U U Y A YOF
. pMIpbHbKF afp AXKKWOF “W24dAbT B (¢

MY4Y4Y/isin HYYMe'F B HIMDRLG HOR YRBREH 105 5 (LR Y YR b
L Y Y OB H g, WU SkriP e HEF A H BRI e D HHH I X F ¢ Y
B XTOF 4 “HIRVHGRY RO e HHPy RO asicr W RIY HE KL

H A b IO WK IR x 1) ‘GBHIRH SHEFR DA LB O X
(FnbtTBhHh KAZ9AK MF§

= .C
£.C
c
-

6 B F Xp B3 .WE8T Hx

U4 AK cbyyyyyrt mMYYRETh&dBfF HHMYKHAT
YUABAph s E F oYY YYKEDRTnANYYYYYY
sk I LB Uy Y S SO i SRHEEIFY, UEEIB SF ZH3HANEHEGD IO RV
. 6 B [ xphH) AROM H¥D Jp h Tupihir@miC3

nYYYYYYAK p YxOF Hrackptreld 9 Y MY Y Y HHIS NI T
PFThyF m UgéexXeyy A0 |

bt nYYy Hbhi ebvdyért wers p>Ybqmeau F(drEé™, wunmraccourci) -
. 0p>3Y WpB 68

cxB CIROF $6.mPd T O

dF AHHAFA B I 444 Y44yt Ow OF YYBih'd skY Ipk
- b¥ET p(T 91 b

N m dhp HYWVYd B)KAGATHBM b B HOI
Wt BMT KOF JHE OF ™M)
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WT BhFp MIOF pF
. WWbp bl gIKOF am

(AamBppsetOF T WMbF
af buguF ™M 9fr 1T M BB KOF

(afFpnBlOF) wwtmOFp
. ( WHH> hBIOF M wfip fF /1 OF
. WT XF bB IOF pfim T Y KOF

bMCt PR 3EYc
aY44Br 2 bwmpY4yurr QFGFAHYHHTYA B M YR {4 WA

b mp Y Wy Y Y:Y Bt HOF Bl WybkHHEHA3H B FO Y 1 UM TS 8 YK
PR &Fp BW EDT 2015 2016 M2YO LBO 1 & % B C

Baolup  obhsl Jpz bl olslesl by [

Ctrl+N 2z
Ctrl+0 Qi
4 8 il s
Ctrl+S Lsp

! ol il
4 wua’
Ctrl+Q SigI

19

wr BT ANH KOF6. BYl xB

ppH4Ttne A4S cHYIp/NIOF wWAY BmMEE) HrHBHE evtOf
. wyydY BBHYBKOF AYYsx b WHWHE A Hof DiCUdHIYORT gF Y
WM o¥YmMb wTHOFbHIOF pMHIOFM. . . pT

19 Cette image du logicielle FET et les images suivantes,sontpr i se gr ©ce au | ogiciell e
PrtScr, téléchargeable de son site officiel : www.fiastarta.com. 2009 FireStarter. Version 1.5.0.0
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FET wy Uy 3l 3lOF wy 1t B O3 IOF 2OF Y IOF 39O™h

5 Um3a by F 7.c3 ar

a f Y 7 EHFP SRR p oG D MRS PIRFET 6 B F Xp 3 ¢
wy4yt B p 3 rapHYYp ¥ Ta FcHYIb@BF  uFHM ik BuHOR Tp4ve
. Wb N MuFveAsAFERW e b Y IO T C F ZUHBHORY xdipp buy

FET 6B F YxpEar LePpTIORI YaTpYnk nSY iD® BN b F &
Wpo YYbYIOF b YiHHHeY Ts thit b ME1CORMMMEIROE o T Y C
pcufF¥aMMF bT393H nAK M3 'YX _ wyt Cf

. J/ pcuF Fpr b ZOrypbgys 2 b p
.al pcuF Fprabhp B TR X -pyHEF |
. umMYmM? WM a4t 3b
Wy GCfF LU mMmc:
G F < Xx1 ¥ XxW 1
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