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BONJOUUUUUUR (ET OUI LES TUTO C’EST FINI #SAD)

Tout d’abord, si tu es arrivé jusqu’ici, on tient & te dire qu'on est extrémement FIER DE
TOI! Tu as travaillé pendant plus de 6 mois, réalisé des tonnes de QCM, GT, tuto et autres..
Cette année n’est pas la plus facile, donc bravo de ne pas avoir laché et de maintenant arriver a
une des dernieres grandes étapes : celles des ANNALES . Tes VPs favoris vont alors te donner
quelques conseils pour que cette période se déroule au mieux pour toi, et que tu sois prét a briller
pendant les exams.

Pour commencer : des que tu regois tes annales, prends un moment pour commencer a organiser
tes deux semaines de révisions. Tu peux faire un rétroplanning pour étre siir d’avoir assez de
temps pour alterner entre annales et révisions! Commence par les tutos puis les sujets d’examen
en laissant les plus récents (et donc les plus représentatifs) pour la fin. Laisse un ou deux jours
libres avant les examens, au cas ou tu aurais du retard dans ton planning, mais aussi pour ralentir
le rythme et te reposer.

Surtout, n’oublie jamais que pour étre efficace, il faut garder une bonne hygiéne de vie. Et ¢a
commence par le sommeil, aie une routine stable et un sommeil de qualité pendant cette période,
¢a aide vraiment. (petite anecdote de Souad : j'ai super mal dormi la veille des exams du S2 au
profit de quelques derniéres révisions, et j’ai regretté parce qu’a partir des dernieres épreuves,
c¢’était hyper dur de se concentrer, donc svp ne refaites pas mon erreur <)

Ensuite, on n’oublie pas de faire les annales en conditions d’examen : aucun bruit, montre en
main, stylo noir et grilles de QCM. (dispo sur le site . )

Dernier point, prévois beaucoup de temps pour les corrections. C’est le point le plus
important de l’annale, bien comprendre la correction pour ne plus refaire les mémes erreurs.
Privilégiez la qualité plutot que la quantité : il est préférable de faire moins d’annales, mais en
ayant bien compris plutdt que de toutes les bacler. Ecrivez vos erreurs et relisez les réguliérement !

On vous remets le baréme pour les QCM (encore une fois, on ne se décourage pas pour une note
a une annale, c’est hyper normal et vous ne pouvez que progresser durant ces revisions)

Nombre de différences par rapport a la correction | Points
0 différence 1 point
1 différence 0,7 point
2 différences 0,1 point
3 différences 0 point

Apres celles du S1, les annales n’ont maintenant plus aucun secret pour toi, donc fais toi confiance
et donne tout : the end is near
Courage, donne ton maximum pour ce dernier semestre, on croit en toi @

Bisous de LuSo,
Vos VPs Tuto PASS

BRAVO!

Simplement BRAVO d’avoir tenu jusqu’a maintenant! Vous étes les meilleurs, n’en doutez
jamais. L’année arrive bientdt a sa fin et vous serez enfin libres ne lachez rien. Aussi, un
immense MERCI & tous les KTEXiseurs de folies qui ont permis de vous présenter ces bébés et
de vous fournir des supports de qualité.

Signé AmiRezAdam
—MAghI‘eb Fitna : la team préca Unlted
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SALUT LES P1wANs !!!

La période des annales du S2 commence %, c’est maintenant que votre niveau va s’améliorer de
facon e”.

Vous pouvez étre fier de ce que vous avez fait jusqu’ici et de ce que vous allez faire sur cette
période, si tu ouvres ces tomes en pensant ne pas étre prét, tu dois savoir que c’est le cas de tout
le monde. C’est maintenant que ¢a se joue et vos efforts auront des résultats. On te conseille de
faire les sujets dans l'ordre chronologique si tu as le temps commence par les tutos, mais si c’est
compliqué niveau timing fait les examens en priorité

Le format de I’épreuve se compose de 13 a 15 questions a faire en 1 h 00 avec ’aide du formulaire
et de la calculatrice, familiarisez vous +-++ avec le formulaire pendant cette période pour
étre a l'aise le jour j €.

Prenez votre temps sur la correction, c¢’est ce qui vous permettra de vous améliorer de sujet en
sujet, posez vos questions sur le forum ou directement aux professeurs @@,

Pour mathématiser, il faut bien manger €. et essayer de dormir suffisamment. Ne négligez pas
vos pauses sinon je viens dans vos réves vous parler de la loi normale.

Bref, rappelez-vous de vos objectifs, chaque rencontre d’un obstacle est une occasion de grandir
et si on tente sa chance, on a déja quoi qu’il se passe aprés o . Le PASS ce n'est
pas fastoche, mais vous étes arrivés jusqu’ici et ¢a personne ne pourra jamais vous l’enlever.
On vous dit que I'année n’est pas un sprint, mais un marathon, cependant la fin du mara-

thon approche, finissez-le avec brio que ce soit en maths ou ailleurs. Faite le photo-finish !!! gaj.

L’A2SUP te pousse, on te pousse, on sait que c’est difficile, mais avance, et quand tu auras grimpé
le sommet P1, tu seras content du chemin accompli & .

UE 9 : Mathématiques - Biostatistiques



14
eV e

+10 + o red 4 99 yoordde jned o ‘g 9IpI0 [ € ‘OUISLIO] O 0FRUISIOA Ny

Tuto 2 — 2022-2023 — Sujet

1Dy b we ewtadxe s (1),2

(D = w20) g © oy1IoA (1)
QITRYUI] S[PTIULIPHIP uoryenby oun 980 (1)ng + (1) = (2),v

MmoAaH

9IPIO PUOISS NP SO[[AIPUSIIPIP suoryenby Xnop JuaPLA (g) auIsAs np suoryenby so "y

¢ (s)a10ex0 (Juos sa[[enbss[ no) 31se a[[anbe| ‘sajueamns suorjisodoad sof rurreJ g uorIseny)

‘sopnuI Ue guIdxe 101 350 sdueg
o " by bw () = ()T oUUOP U() "SA[9YI SAIUR)ISUOD SIP JUOS ) 19 g ‘F/ “Jusljed Np JUSULSSIULIOPUD, P
10191 fi 10 _unwbw On = (g)n anb 3 Jueysuos s9soddns woryemsTUTIAPR,P JIGIP I 189 ()N WO

Wz = @)
Wng + Wy = @)z

“(e)

: queamns () ow)sAS o JURYLIDA °T — T = T anb [0 T 11819 19D RIVIOU U()
2z orewrydo 9SOp e[ 10 P 99I)STUTIIPE JURISIY}SOUR,P 9SOP B[ SIYUS 18I, © JUasaId © 9SS9I9IULS U()

mw.ﬂﬁﬁﬂwﬁgﬁ SUOIM[OS XNIp jamupe
Hg+0)-2%0 + 10 =

(1D + "D)sgmy—2 = ()72 'L
0=¢ — 40+ ;1159 (7) "2 © e9100sse aubrysLgioRIed UOTRNbY, T

(7)"™z ‘L < © mog
(@

)Pz ‘L =0 mog

0 MoJ

< ® U AH

0=(0—AL)g+ (g + ) — ;4350 (3) " ¢ 0910ssE ONDYSLIIORILD UOKFRNDY, T

. (s)a10€X0 (JuO0S safenbsa] no) 9so
arfenbey ‘sojueans suorjisodoid sof THLIRJ "SO[[091 S9JURISTOD XNAP &) 19 ) juelog T UoIysang)

'soATYISOd SOY[e91 sejuRISU0D sop A ‘g ‘D
10 SOISNUI SA SURP 10 JUeS O] SULP JURISIYISOUR, P SISOP $9] JUMIOATINdST Ju0s (7)*°x 10 (1) " 1O

(eg — ()rak = 2\
vamcﬁm\ + vag.&d\ — i . A:

Toap

I

: queams (T) oRpotw of Ied SIAINS 150 JURISYT)souR | op sd100 o] suep uonriIedor
o] uoryerequl red no uorgod(ur red anuelqo 9119 Mod 0-0[[0)) "O[RIISINIIYD UOTJUSAIONIUL dUN P SIO
IIWLIOPUD,[ 9P 30 SOSNAINOMOpP suoljesuos sop jualjed un 1oatrd op jowrrod o[eIgUad olsorjsoue, |

Tome Tutorat

(g & T suorjseny)) 1 9d1dI0XH

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 oj310dwiod 18 § € T 9p segjorownu soSed § Juarjuod jalns oy

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘9An01d9 | Op UY [ JURAR USWIRXS P d[[es B[ 1911Ib ¢ SIpe 1S9, U JePIPURD UNONY o
SO9SLIOINE JUOS SOOLIIR[NO[RD SO o
"9pneIJ oUN dNYIISUOD
soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
"SOISIOUD SOSBD SOP 90RJINS B[ 9107 JUOWPR[d0d IdUWDI © IO[[IOA o
oana1da | op o[quuosud, [ 1nod rpdwar © 450 N O[[LIS oup) e
*SO[[IU OWTOD SPYIPPISUOD JUOIAS osu0dal sues suorisonb sor e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowial ne 10i1p ap a2udi[ saun ajroduwod uolysenb anbeyo Ied

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9929.1109 JU0S D) 9[[118 91)0A INS SIISTES SUOIYeUIOJul SO oanb ZoyYLIDA

HANTILI, T HIONANINOD dd LNVAV JUIT Y

UT : eAnaxdy, [ op ooIn(]

sonbijsije)sorg - senbryewdyreN : 6 H/N

SSVd ¢, U ouelq uswaexy

LHLNS

€00C-CT0T 2Ire)ISIOATU) SQUUY
991 SIIRJ 9JISIOATU) — 9IRS S0 [ Mod TOTIRIDOSSY

~7
Vg

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Sujet

Tome Tutorat

¢
Aaw — zmv < 1S9 9IqUIBW PUO0DAS D9AR UOIYenby, | op o[eIguas uon[os By

9+
me + ﬁTva 22 189 9IqUIAW PUODAS DaAR UOTYenha | ap o[eIoUasd UOIIN[OS B
22 1989 DIUIATT PUODIS DAAR S[[PITILIIPIP Uoryenby [ op s1Rrmorired worN[os otf)

19?2 189 DIQUIOWI PUODAS SULS O[[OIUAIYIP UOTYeNDY,[ O 9[RIPUIS UOII[OS ]

<@\ T A H

10—?S 1S9 AIQUIOW PUODDS SURS A[[OIYULIOPIP UOIenby [ op 9[LIOUYS UOTIN[OS ©]

¢ (s)@30ex0 (JuO0S soffenb
-so] no) 9so o[[enbe] ‘sojuearns suonrsodord sof TULIRJ 9JURISUOD SUN G 0§ G UOIISON()

"SOIM)LINY SI]
Jogrduuts op qnq of suep ((2)[6y/] op nor ne [ sdwo) ne eouepuodop e[ 1011301 RIMOd U() “O[[NU 1S
91 P mq of suep V] op uoq vV PUadop [ O =l

snara op 91quenb ey ‘reryrut sdurey ne,nb esord uQ () < ¢) soUISIJUR SOP UOTIRPRITIP P IURISUOD
B[ ¢ 19 SIIIA S0P 9}I[BIIOUL Op XNe} Ne puodseriod 3 ‘Snaia op gyruenb ey ojussordor .0 = (2) A 1O

(Mbvle — (A2 = (), [6V]
‘0 < 2 1Moy mnoJ

: 9JURAINS S[[OTIULIYNIP woTjenby | red sdure) np smod ne [3y] sugSnue p wory
~RIJUSOUOD B[ 9P UOTIN[OAY,] IoST[@pou nod UO ‘O[RIIA TWOTIISJUT SUN, P SIOT "UOTJUSAISIUL INS] SP 9)INS
®[ ¥ QUUSLI9IOR(Y NO oRIlA Uooaul oun rddoagp op enbsur un juejuesgrd sgrgdo sjuerred sorp

4+ [ug — Tl —ug + u— = (u)d g
¥+ |ug —1|U[g — U+ %\ =(ug 'a
:ML + T + ug— = (u)d 211109 Mod WO ‘OUUAIPIIND WOTSIAIP I8 ')
20 _ e .
@rooaf — Uvie 4
o)

6o .
are = Uvie vV

¢ (s)@10eX0 (Juos soffenbsa] no) 9so a[jenbey
‘soqueains suorjisodoad sof Turred -ojuwr)suod oun y 10§ ‘up(u)d [ = (u)4 110§ F Uosany)

s (u)d
8+ UTT — ;u9

‘T < U IMOoY IOoJ

: U $98N01 $A[NO[3 op o1quou np puodop mb djuweams d uorpouoy ey red
S98101 SOINO[3 P 9310 [ SIO[R OSI[PPOUL UO ‘UOTPUOAIIIUL, [ JURIND ITUOAINS JUSATNI SOISRIIOWY] SO(]
19

= (0% )fv

(p)sooafe

s oyreams Io7ddo(] uoryenba, [ JIeJSTIRS 9POTIOU 9119)) UIMSULS JUSTIS[N0IY, P XN} o] Io[Noed ap jouriad
SN UOU /) 9SSIYIA Op 10 J 90UeNDOI] Op SUOSRIYIL,P NeIDSIR] T[] "2 9SSOJIA 9UN ¥ JUS[NIILD SOFNOI
SO[N(O[3 S [oNba[ SUeP 1YIPIUL, P UIMNIURS NBISSTRA 9] DOAR () J[SUR UN B 9PUOS B[ JusdR[d SUSISINIIYD SO
‘aarey 90 mo( -osnd sepddoporpg 1ed seordimaryo uorjerado [ jueImp 1AMS 5139 Jnod umsues Xny o

5% 6T~ A

% 0GLV = A

(TT+8+ 7T+ 0z +2F) x 0g Ted A Teypoidde jnod w()
(IT+8+¥1+0z+2h) X % red A 1eypoidde jnad u()

(e +8+¥1+ 0z +ah) x £ red 4 wrpordde nad uQ

< mTAad

. (s)@10€X0 (juOos safjenbsa] no) 9so afjonbe] ‘sejueAIns SUOIIS

-odoad sof turreq ‘sozodery sop oporout ey Ted 2p(1)JSA oo% = A yoxdde s9reynos uQ)

2z | 8 vt oz ] av | ool (%ue) dsa
00¢ | 0z | 00z | 0T | 00T |0 | 0| (suo)y

0

{ S9JURAINS SOQUUOP SO
JUATYO () "SAPU09s o sdure) np worouoy us afejuedmod wo awrtrdxas mb (JgA) aareridnd
QorjIms e[ op uoljerres el Ied 1ams o1)9 Jnad jueried NP JUSWLSSIULIOPUL,P 19,7 € UOoIysang)

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Sujet

Tome Tutorat

9JuAWSNE SOSOWATOS Sap Juejuasoxd
syusryed op sxquou Np O — T ® Lred 8D S[[RAILIUL, [ 9P INdFIe[ © ‘onuruurp v anbsir of enbsior|

[11 1] 380 sesowdyooe
sop jJuejuosgrd sjuoryed sop 9 cE ¢ 9oURGUOD Op d[[eAtojul | ‘syudrjed ()9 op odnoid un ing

[9:0] 150 sesowAtoo
sop Juejuasaad syuarjed sop %G © 9oURYUOD P d[[ealajul,] ‘syuaryed (g op odnoid un g

[TT ‘1] 990 sosowAtpd
=09 sop Juejuesgad syuerred sop 9c6 ¢ ted op o[earolur] ‘syusrred (9 op odnois un ing

[9:0] 150 sesowAp
-00 sop Juejuwesoad syuoryed sop 9,66 ¢ 1red op offearur | ‘syuoryed (¢ op 9dnoid un ing

d

v

¢ (s)@joexa (juos sofenbsa] no) 3so a[jenbey

‘soqueamns suoryisodoad sof IR "SOSOWAYD00 Sop U0 90T ‘sjuaried so e (T UOIIsoN()

(se1d 1°0 ®) 9°0 op 350 prey snid smol xnop

aL1onSg 4108 B[R, Nb 9qIqeqoId [ ‘orrong sed smolno) . u 9s109u9,] SIMo[ XNop 9p Mo ne 1§
SINO[  Op 159 JUSWISSI[(RIDL 9P 9YIND B[ 9P SUUSAOUL B

sImol ¢ op 159 JUSWISSI[(RIDI 9P 9IND B[ OP SUUSAOUL 7]

so1d 10 @ 9°Q op 980 119N 0139, p 9N[Iqeqold ef ‘smol g op jnoq ny

sexd 10 F°0 op 980 1193 0139, p 9NfIqeqolid ef ‘smol g op jnoq ny

< @m0 Ad

. (s)o10ex0 (juUOS sorjonbsa] no) 9so of[onbey ‘sojuea
-ins suoryisodoad sof rwired ;0 ¢z = Y oxnRueIed op S[[PIULUOdXe 10] SUN JINS 91T

9SIOJUD SUN, P JUSUSSSI[(R)OI TP 99INP ] 91939 9SI0NUL,[ 159 ojuanbalj aImsse[q aUu() @ UOIIsaNY)

du = y oryurered op uossioJ op 10] oun red
d 19 u sexjgurered op oferwourq 107 oun Iewxoxdde jnad wo ‘710‘0 > d 19 (g < w eanbsio]
du = Y 20a® (\)520, UOSSIOJ O T0] UN JUSWASTIOINOSFLT JINS Y

(10°0 = d‘0GFy = u) N O[RULIOU 0] SUN JUSUIDSTIOINOSII NS

mUad

(T0°0 = d*pgH = u)uzg d[eIUIONI( TO] SUN JUSUIISTIOINOSTLI NS
919I0SIP 9II0IRI[R I[(RLIBA OUN 180 X Y
. (s)agoexs (juos saffenbsay
no) 9so offenbe] ‘sejueamns suoljisodoid so] Turred ‘(S9[@ oIjue sojuepULdopUI JUOS
SOIUI0Y)R SOP SONUIAINS SI] oND SIYPISUOD UO) INdYOW0d0] [1oredde [ op s9IUIIR,P SIGUION I
9)dwod mb dI10)RI[R S[qRLIRA B[ 150 Y "INojowodo] [redde | op sjure)e sun 1osep 100 = d
anqiqeqoxd owgur el © sjualyed ()G = © SOp UNDRYD onb JuRULIUIRU SIIPISUOD UO I§ g UOIIsaN()

(se1d 100 ®) L6°0 9P 180 mdjomrodo] [roredde,| op ajurele,p Joae sed au op 9jrpiqeqold e g
(s21d T0‘0 ®) 06°0 9P 180 mejow000] [oredde | op U P J0AR sed ou op 9y1[Iqeqold ® "

(se1d 100 ®) 0F‘0 op 180 IMmojowo00] [Iedde | op 9JUP)R dUN
' o nb jueydes (] sUIIe)IA U0 JDYIP Un II0AR,p 10 sue (¢ op snjd 1oae,p ayqiqeqord e 0

(sexd 100 ®) G&‘Q op 180 Mojomo00] [redde, | op VJUIPR dUN

' 1o, nb juerypes (] sUIIe)IA Uo JDYIP Un IIoAR,p 1o sue (¢ op snyd 1oae,p oyqiqeqoid e g
(saxd T0‘0 ®) T€‘0 °p 380 Mmejowooo] [1eredde | op ojurelje UN

® U0, Nb jueryDes (] dUIe)IA Ud JIDYIP Un Iroae,p 1o sue (¢ op snyd 1oae,p 9yiqeqoid e “y

. (s)@30ex0 (juos safjenbsa] no) 9so a[[onbe] ‘sejuearns suoijrsodoad sof TurIRg [, UOIISaNY)

L=u"y
9=u"d
g=u-p
p=u"gd
E=uy

. (s)aroexa (juos sa[[enbss| no) 3se a[janbe|
‘sogueamns suoijisodoad sof TurIRd "INej0mwo00] [Iedde,[ op ajure)ije aun ajuaserd mb (g
aurmIe)IA op J0Y9p op sed juedeu sue (¢ op snd op sjyueljed op aIlquiou o] u 10§ @ UOIIsANY)

*( QUIWR)IA UD J0Yop op sed juede u Xnoo
mod % ¢ 919u0d £ IMeowod0] [predde [ op 9JU)Ie dUN JUO Y XNo Tuired ‘(] SUIURIIA U DYIP Un
o QT ‘sue (¢ op snid op s9fe sjusryed sof Zot)) "IMAJOW00[ [roredde | op djureljR SUN JuSIUSsIId
94,¢ ‘XN TULIRJ "SUR ()¢ 9p SUulow op s93¢ Juos sjuoned (6T ‘sjuanied (6 juerduoo epdoy un sue(g

(0T & 9 suorsen)) g 9O1IAXY

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Sujet

Tome Tutorat

LHLAS Nd NIA

onenb e[ Ins sepueq op SIqUIOU 9] 19
sonbrydei3093 seurdLIo $o] 019U UOIFR[ALI00 op sed © A u [1,0b 9/¢ onbsit ne touwigye nod uQ

G & sImoLdNs JUOS S9ATISCO SJI109]J0 SO STIO) IRD SPYLIA JUOS 9IIPI[RA 9P SUOIIIPUOD SOr]

soutafowr op uosreIedurIod op 9% UN 4R U()

MoAH

93I0I[ 9P $9I80p 9 ¢ X Tp 3893 UN 1} U()
anoanb e[ ans sopurq op dIqUIOU
9] 10 enbriyde18098 auIdLIO,[ 81jUs UOIR[ALIOD aun asoddns Tz eAneUIL)e 9sUIOdAT,T

. (s)a10€X0 (JuOoSs safenbsa] no) 9so
a[[onbef ‘sejueams suorjisodoad sof Turaed "¢z = 37 9ANOI} UO 30 ‘X NP 1S90} UM OSI[BIT U

€Ve | GV1 | 67 | 67 18307,
91 16 | 62 | 9¢ | susodoino suojey
18 Q% | 0¢ | €1 | sureoLwe suojey
™oL | L 9 | ¢ | sepue(q sp 2IqUION

© JUeAINS NBS[(R) 9] SURD
s09juase1d Juos Salf[Ienoel seguuop so] outdLio,p uoryendod e[ 3o sIMoAR] suojel sop anonb

INs sopue( dP AIQUIOU 9] SIS WAI[ UN & A [, JURUJUIRTI IDUTULIIOP ® SUDIND U() G UOIIsang)

%6 onbsit ne suorpemndod Xnop o[ 9IIUS SAIFRIYIUSIS 00UWYIP op sed © AW ]

9,6 oubsir ne a[mu as9jodAy, | sed 9130fo1 ou U ‘(g
%G onbsut ne

suoryemndod Xnep sof a1jue 9Fel e[ 9p ous[eAdId B[ SURD SAIIROYIUSIS 9dULIIPIP oun & A [[ )
93109qI[ Op 9180p T ® X Np 3503 UN dIref

moed uo ‘enbrroay) uorrodoid sun e uo[yuePd UN suep uorjrodord e[ reredwod moJ ‘g

21 = "u : Oy 989 onu 9s9U0dAY,T Y

. (s)a10ex0 (juUOos sofenbsay
no) jso afonbey ‘sojueams suorpisodoxd so] Tureg ‘suonemdod s9o daredwon QY “Y%F
= “1 mea wonprodord 93390 ‘eousIgfRl swrod ostid ‘syrpdes simear] suojer sep uoryemndod
B[ SUR(] "98RI B[ Op SJUWIIR SUPIAIPULD %(0] = °d worrodord aun 9AISsqO UO ‘SUTROLIGUIR

sogeanes SIMPAR[ suOjel S9[ TULIR] ‘o8er B[ 9P Sjule}je JUOS SINSAR] SUOjRI SUIRIID)  FT Eomawwﬂ—g

«—0T %0 ¢_0T d13u0 sudwoo 450 uoyeoyIuIs op 9130p o]
(se1d 941 ) 968 op 150 (I] odA) op Mol NO) ¢ onbsit o]

T+ 21 = Pw : T 980 dAIyRUID)[R 9S9Y30d AT, T

mUAad

946 anbstr ne suoryemndod Xnep o] 8IUS SATIROYIUSIS 9OULIIPIP op sed 9AIS(O U U()

%<

onbsi1 ne sjrpdes SUOJRI SO 10 SUTRILIPUIR SUOJRI S9] 91U DAIJRIYIUSIS 90USIOPIP oun ® A [[ Y

. (s)@10ex0 (Juos sofonbsa] no) 9so afjenbey
‘sojueans suorjisodoad sof e ‘spryded SImMoAR] SUOJRI SOP 9[[90 R oInaLdns wo T 959
surestIgwWe smoAe| suojer op uoryendod e[ suep enenb e[ op menguoy e[ siore ssoddns u()
‘¢ = 7 1591 op onbrisiiels el 9ANOI) © UO 19 ‘SUIRILIPUWIR INOAR] SUOJRI 9D UO[[[IUBYDY [ D0AR
syipden suojer op uonendod ey op uosrereduwoo op 9s0) un 9sieAl vlOp © U WO Gg = °1f
JmeA duueAowW snenb Bl op Inenguoy vl juop sjpdes simoae] sUORI sof ‘9ousI9fal op uonremdod
QUN ¢ SUIRILIPWR SINOAR] SUOJRI sop onanb e[ op Inonguoy e[ jussaid ¢ aredwod u() ¢ uorjseng)

9)IpI[eA Op SUOI}IPUOD S3]
1990adsa1 mod ()¢ ' emaliodns j10s sodnold xnep sop sjjoape sop ouuaiout ®[ onb Iney [ i

1 odA} ap Imaird aun a1jpewimiod nad wo ‘Ofy ofmu asatpjodAr,[ 933061 U0 1§ (]
%G onbsit ne

suoryendod xnep so[ 91ju8 onenb op IMENFUO] OP SOULIIPIP Op 9OUSPIAY U skd joul au u() )
9%G onbsit ne suorye|

-ndod Xnap o 21U SAULIPPIP JUSTDAIYRIYIUSIS JUOS SouUaA0oW senonb op sImenduo[ soT g

21l % Pl Opy 980 ofnu os9yjodAy,T Y

. (s)a0ex0 (jUO0S

so[[enbse] no) 1se afenbe ‘sajueams suoiyisodoad sof MuIRJ WD ()] = ,5 SOURLIRA O

19 ‘WD Gg = w suuLAoW 9p ‘Z9T = “u J1poape,p ‘euussdoins surdtio,p uoryemndod sun dear
auredLIgWR sIaAe| suojel op uorpemdod ] ap enenb e[ op Imenduo[ e[ aredwos u() g UoIIsaNY)

QI [RIJUOD dWRI09Y) 9] Ionbridde mod sotunar sed Juos dU SUOIYIPUOD SO “H
wo 10 F (12 -¢e] = (1) %D “a

wo 10 F [L'9z e'ge] = (") %) D

wo 10 F [6°9z 1°6e] = (") %501 g

wo 1°0 F [0g *0g] = ("1)%%)1 v

J, 910ex0

159 o[[onbe] ‘sojueains suorjisodoad sof rured ‘SUTRILIOWR SINOAR] STOJRI SOp ononb e[ op
INen3uoy B op P11 aNDLI0T[) SUUSAOWI ] 8D U,66 © 9OURGUOD 8P S[[RAISIUL [ JURUISOUO,) T UOIIsang)

ZWD G = 75 Op 9DURLIBA U DOAR W) 9Z = "W 9P dUULAOUW ononb op INen3uo[ sun Jusiqo
uQ "18 = “u J13000,p SUreILIOUWR SUOJRI 9P UO[[IIURYDY UN,P onanb e[ op INonguo[ e[ oaIpni uQ)
‘sojuepuadopur Juos
suorjendod so)) *suodoIna sUOIRI S9] 40 SUTRILIQUIR SUOJRI S : SINOAR] suojel ap suoryendod xnop v
9SSOIPIUIL,S () "SOIPR[RT 9P dIqUIOU UTR}I0 Un oIjowsuel) nod mb [ewue un 4so IMoAR] UOJRI o]

(GT ' 1T suolyseny)) ¢ 9dIIoXy

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 aj310dwiod 19 ¢T € T 9p segjorownu seded ¢ JuaIjuod jalns oy

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘0ANLIdY,[ Op U [ JUBAR USTIRXS,P d[[es B[ 19)3Mb ® STWIPR }50,U JepIpUL) UNONY o
SO9SII0)NE JUOS SOOLIJR[NO[RD SO o

‘OpNRIj 9UN 9NJIISU0D

soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
*SOISIOND $9SED SOP 9JJINS B 99107 JUUIA[d0d I[duTor © I9[[IoA
oAno1dy | op opquuesus, | mod apduwar ¢ 189 D) S[[LIS ou) e

*SO[[IU OWTOD SPYIPPISUOD JUOIAS osu0dal sues suorisonb sor e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowal ne J10ap op aud| aun ajrodurod uoiysenb enbeyo I1ed

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9309.1102 Ju0s D) O[LIS 9I)0A INS SOISIBS SUOIPRULIOJUI SO onb ZoylIoA

ooo0oagd oooo0 oooo0
3 adayv 3 adi49ayvVv 3 addayv
oooon o€ [y Ry o 4 Oom0Om0O ca
ooooano oooono ooooo
3 adcayv 3 adad49ayvVv 3 addayv
oooon se OO00O0O0 € ooom0O 1t
ooooano oooono ooooo
3 adayv 3 add49ayv 3 addayv
ooo00 ve 00000 ¢ B00OM@0O o1
ooooo ooooan oooono ooooo
3 addayv 3 adayv 3 adad4ayv 3 addayv
Oo00O0O0 sy Oooo0O0 €€ OO00O00 t1e Oome0OOMm 6
ooooo gooooan oooono ooooo
3 addayv 3 adcayv 3 add49avVv 3 addayv
Oo000O0 v oooo0O0 ce OO00O0Oo0 oc a00OmNm 8
oooo0o ooooa0o oooo0o ooooOo0o
3 addSayv 3 adayv 3 add49ayv 3 add9ayv
Ooo00O0O0O ey oooono te 00000 6t a0o0oOm .
oooo0o gooooa0o oooo0o ooooOoo
3 addSayv 3 adayv 3 add49aYyvVv 3 addS9ayvVv
oooO0O0O ¢ oooo0O0 o€ OO00O0O0 8t omeoO0O0O 9
ooooOo0o gooooa0o oooo0o oooOoOo0o
3 addSayv 3 adcayv 3 ad49aYyvVv 3 addayvVv
oooO0oO0O 1y Ooo0000 6c oo0o00o0 L omeoOoOm s
oooo0o gooooano oooo0o ooooo
3 addaYyVv 3 adayv 3 ad49aYyv 3 addayVv
oooo0o oy Ooo0o0O00 8 oo0o0o0 9t 0000 v
oooOo0o gooooano oooo0o ooooOo0o
3 adad9aYyVv 3 adayv 3 a9V 3 add%49YyVv
00000 6€ oooo0O0 L ooooOm st ommoO0 €
ooooOo0o gooooano oooo0o ooooOo0o
3 adadayv 3 adayv 3 ad249YyVv 3 a9V
Ooo00O0O0 s ooo0n0 9 oooOmnm vl oomm0 ¢
ooooOo0o gooooano oooo0o ooooOo0o
3 adayv 3 ad9ayv 3 adayv 3 adayv
oo0o0o0o e 00000 S¢ BO000ONW €T o000 t
(WW/r) souessieu ap a1eq OO00000gggg»wn
000000o00g=ar 00000000dg=e | ...
aoo00ooaoogswnr e O00000004gg s ospwny
goooooggdg=aw i O000o00ggoggmw
OooOoooooogwaw O00000004agw za
68L.9GVvEcCTIoO 68L.9SVv¢ecTIoO
NOILYDI4ILN3Al
dnsey oy jedoIn| - dNSCY
: wop WU_._U m_gmn_ WP_mL®>_CD
6 : (3ds) an T:ouoiny

HANTILI, T HIONANINOD dd LNVAV JUIT Y

UT : eAnaxd, [ op 99an(]

sonbijsije)sorg - senbryewdyreN : 6 H/N

SSVd g.u oue[g Uswexy

NOILLOHHYHOD

€00C-CT0T 9ITRIISIDOATU() SQUUY
991 SLIRJ 9JISIDATU[) — UG $900Y,[ Mnod UOIPeII0SSY

10

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

2z oretarydo 9SOp e[ 40 P 99ISTUTIIPE JURISI}SOUR, P 9SOP B[ SIYUS 18I, © JUasaId © 9SS0I9JULS U()

( : oreaa asuodoy

(xAvA &) ii (7)™ mod uornos o[mos duN STRW seendn(woo saareursewt SHNIDVY Xnop
1o JreIne WO ‘JIYeSou J1ej9 y/ oWQUI Uslq puenb 35 "y op ouSIs o] Ins oIIp Uoll eimod ou U0 SIRJ

0> (0 —L)gy
(0 =V)gy+ (g +0) =V
: RINE TWO IBD IN[OUO0D USLI Jnad o 1o ‘AL < © IG | XN'e] JUSWL[(NOP WS UN 1R)9,1)

SaareurSewy suonN[os xnap gourpe (1) 'Px ‘L < 0 IMoJ +—  we)lr x

(IVYA Q) (xavd D)
W40 =20 T 10 = ()T

: 910G
7220 + 4x PO = (1)

0=t 10
1220+ 20 = (1)

: TOTYN]OS ] 9p UOIsseIdxd,[ 10AN01391 Mod SITRTNULIO] 9] ISSI[IIN Zatanod Snoa e

3/ 6\”%”&&
G40 = Gro—@ro)-

lct
¢
(g +0)+ (g +0)-

=Ty

0=

: SO[[991 SOUIORI XTOP JUOP BIN® U()
“Jry1sod 980 TOT JURUTWILIDSIP 9 JUOP SaAT}IsOd SO[[991 JUOS ¢ 10 D S9je)stod sof anb jreserd snou uQ

(g +0)=v
L=wn18
(P -L)gr+ (g +P) =V
: OWIRYSAS NP JURUIMLIDSIP O] S[NO[RD U()
aw oo
(xavd a) (xavd v)
0= —L)g— (g +0)+ 4
ouo(] "yt Ted x99 4= 4 red a7 = (4 red " wsure soerdual uQ
0= "z(v—L)g - "z(d +0) + Tz

: uoryenby axjou ned un sFurIIRyI U()

Pr(o —L)g + Pa(g +0)— =
("0 + ) x g — kg + w0 — = a

: ouuop snou mb o))

wro 4+ Pr = Prg

: omo(g

wrg + Pro— = T

».Ho

n n n __ (%p in n __Ip
z, g — Palg + wo— = (Pxg — Pak)g + Tpo— ="
: uorsso1dxe uos red “z 1eoeiduwor mod ouSi| oURIXNAP € 9300(ul U()

@ . _
\R.Qx_v A0— =X

: 910G
\Awd&%\ IT _‘G.\»Hdlv — \A—U\Hv

: ouST[ o1QrwRId ] IDALIPP Ted 9oULII0d U() *(7) '"T @ 99100sS® dNbIISLIIORIRD TOTYRNDY [ SYDIDYD U()

NQHQ _ :\H\ﬁ — N‘B\H

gHQ.T Wro_ — S\&.

: 7 SO SUES BILIDY,[ UO ‘OUWIRISAS NP 9INYLINY,[ Ioyl[dwls MmoJ

g3 V swoyr

i 1 uorjseng)

7 Wg+0)-2%0 + 10 = (2)"™x ‘4 =0 mog 'q 7

SeIreuISew! SUOIN]OS XNp jowpe (7) 'z ‘L < © moJ 'f

(17 + 1)y -2 = (1) 0 “L = v amog D
0=¢ — 40+ ;4989 (7) @ © o91o0sse dSubsLIPIoRIR) UORNbY T g

0= —=AL)g+ (g + ) — ;4159 (7) "2 © e9100sse anbHIsLIIORIR) UOIIRNDY T Y

¢ (s)e10exa (quos se[[anbsa| no) 3so
a[[onbey ‘sojueans suorpisodoad SO TULIRJ "SO[[001 SOJURISUOD XNAP &) 19 ) Juolog T uorpsang)

‘saATIISOd So[[@9l sejur)suod sop L ‘g ‘0
19 SO[OSNUI $9] SURP 19 SUes o SURD JURISIY)SIUR,P SISOP S9] JuataAIdadsal Juos (1) 19 (1) "z 1O

(W™ag — () ok = <)
(1)¥"ag + (3) Pwo— = P (1)

Toap

: queams (T) oRpow of 1ed dTAINS 150 JuRISYIsoUR,[ op sdI0d 9 suep uonTredyr
e ‘uorjereyul Ted no uoryos(ur red anuelqo o139 mad 10-9[[9)) "O[EIISINIIYD UOTIUAISIUT SUN,P SIO]
ITWLIOPUD,[ OP 10 SOSMAINONOP suoljesuss sop juarjed un 1oatid op jouriod o[eIgUYS AISIsOUR,T

(g & T suorseny)) 1 9d10J0XH

11

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

B §m<mﬁum\&

Jox
: oumop snou mb 9
ong = Xy —
10 =,X ®UO ‘98D = Y WO
ng =XV — X

X 9JURISUOD
QUN JUOUIESY BIAS AIMMIIed UOINIOS B[ SUO(] “ONg : 9JULISUOD AUN J$9 AIGUIAT PUOIAS AIJOU O]

X - INSVHUdS \&

A>) oM ="

ooty ? = [ta|u?
2150 + 1y = |Yz| up <=
Y
:&T = %

: 9108

— 4
0="ry — 2
1 JMOS9I Uu()

r Emmmﬁum\&

(ede)s eremuuald e[ op s10]
onredde) uoreISHIUL, P SJURISUOD B 8P UOIIRUTULINI( “F

INSVHDS - o1quont
puooes oAk uorjenbo ] op o[RIUIS UONNOS BT ‘¢

INSVHJS - 21quatt
puooos doae uoryenbo [ op omimorpred uonMOS B °E

INSSHDS : olquiowt
puodes sues uorjenby,[ op odeUIS uWoMN[Os e T

o[e1}
-ueJ9lIp uorjenbo aun p uolnjosaa e[ op sedely e

: 1roaes ® sade)e  so Ted uelq juessed ue S[[AIJULISPIP UOIIENDY [ MNOSIT U()

sogr (N — ) Wl A

(IVHA g) ng = (1)f 19 ‘T = ™ ‘py = 0p Doa® ‘OULIO] SWIYWI B[ USIC SANOIIAI UQ)
ng = 1)+ @y -
1 JLID9 S J[[PIJULIOYIP uolyenby [ ‘1]
nf = Evazs + -+ fitv + filo 4 fi0p
: QULIOJ B[ SNOS JLIJY S SIIRIUI| S[[PIIULIIPIP uoryenby aup)

u SO ﬁ,::l + C Ly = Cul. +— m E@GH \

Q Q:,

\:V uo

(xnvd v) O°ng =@y — (32
: JURISTOD SICUIAW PU0dds ¥ (d1rto1d
99ATIOP B[ op onb puadop ou Ied) aIpIo IOTAIA NP OEIULIYPIP Uorpenby oun p ouop 18e s ]
*(97UrR)STIOD WOTOUO] SUN JURID 1) 0N = ()N TR
ong + (v = (1)

¢ (%) ow)sAs np ousy| oRIueId e
21119991 Jnad Q) -o1p1o IorwaId NP J[PIIULIHIP uoryenby omas aun jueiroduiod duUIYPSAS un 489,

(%) Bzo = @) @
() Ong+ @y =

: OUIQ)SAS 9] 1D10AY

07 Y WY x

9.IP.IO0 PUOI9S NP SO[[SIJUSIIID SUOI)E

JIOTLIOA (7)) oWIQ)SAS np suory

i g uorjseng) .—

[4
tteVe

+v 0 + O red 99 1eypoidde jned Uo ‘g 0IPIO[ R DQUISLIO [ O 0FeUISIOA Ny

1Dy bw we swidxa s (7),2 g

(D — w2D) g : dyLaeA (1)fi "D

oureQUI] S[[PIYULIPYIP uolpenby oun 350 (2)ng + (Dzy = (1), 9

9IPIO PUODDS NP SH[[PIPUSIIPIP SUOIIRNDY XNOP JUOYLIDA (g) dWR)SAS np suoryenby sor] *y

¢ (s)a1oexa (juos sa[enbss[ no) 1se a[[anbe[ ‘sajueamns suoryrsodoid sof rurreJ g uorsend)

‘soqnuI ue gwiidxe 101 )so sdue)
o ;_by b () = ()T SUUOP U() "SII[OT SPPURISUOD AP JUOS 1) 10 g ‘}/ “Judryed Np JUSWSSTULIOPUD, P
ye3o ] fi 30 _unubw On = ()n enb [o3 jueisuos egsoddns UOWRIISIUNUPE,P 31GOP [ 150 (2)7 1O

Wrzo= @

g + ey = @ @

: JueAS () OWIISAS O JURYLIOA °T — T = T anb [9) T 118I9 19D RIVIOU T()

12

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

(IVYA D) (xavd g) (Xavd V)

¢
Aw+m+3+om+mixomn
z z
Aw+w+wﬁ+om+mw+c+mV X0~ A

: 0G rIpnea sed a1jou ouop (g
uo ()G op eoueAr uo nb onbrewal u() ‘sIMofeA XNOp 911U 00vdsd [ 91Ip-8-159,0 ‘101 sed o] ay1IUAPI U()
Al (W)SA + e | X Sed & A
(“)dsa ("DdsA
: 950 anbrrdde,s mb anurioy e
‘sozodeI) op UOIsSE0oNs aun Ied alre 93300 Juerpoldde Ue 9qINod aun snos aire,[ Ioypoidde,p jourted
mb opoyjouwr oun 3s0,0 onb oppdder os u() ‘w1 senbrdde e sozoder) sop spoyjow d130d aun e u()

D d 'V sweyr

i ¢ uorjseng)

S% 6T~ A d

§°% 097 = A A
(TT+8+ %1 + 0z + &%) x 05 1ed A soydoadde jnod ug D

(IT+8+¥1+07+2F) X % red A 1eypoidde jned u( g

(ce+8+¥1+ 0z +aF) x £ red 4 wrpordde nad uQy "y
. (s)@30ex0 (Juos sofonbsa] no) 3so a[[onbey ‘sojueams suoIIs

-odoad sof turreq sozadery sop oporowr ey red 2p(2)JSA 8%\ = A Ioypoxdde sreynos u()

gz | s | w1 ] oz | ar | 00| (%u) dSA
00¢ | 0z | 00z | 0sT J 00T |0g|0] (swo)y

1 SOJUBAINS SP9UUOD SI]
JUBICO () "SePU0des U sdura) np woIpouo] us agejueoimod us awtidxe s mb (JGA ) aareqidnd
oorpIms B[ op uoryerres e[ red 1ams o139 Jnod jueried NP JUSWASSIULIOPUD,D 119, € UOIIsany)

D 19 { : sereia sesuodoy

z
— _+wo+o~=
(xavd d) WD vo+0

¢
XD+ + O~ 9
7 O +WO+D= 20

: greuuop snou mb o))

4
— W +I R 2
Nw«\ Vv O W 10}

(0 op o3eursioa ne
uolq 189 J[aljuauodxa, | op JueundIe | ISUle ‘() SIA PUa) 7}/ ‘() SIeA pua) 7 anbsIo] ‘Ied aIrej op J0IP
o[ uorq & uo,nb 09) g7 red z juede[dwor US S[NULIO] BT ASIIIN UO ,.0,) op T 9 HBYIIOYD UO ‘1]

Bmg._.m._.&._.ﬁH&w

NH

: 9UUOP SNOU SITR[NULIOJ 8IJ0A ‘g SIPIO,] ® SUISLIO | 9P 9FRUISIOA
ne .o ap () 93wy Juewaddo[osdp O IDYDIAYD 39 AITR[NULIO} 2130A dIpuaIdal T zZatanod snop

4

av.n TWOTO Ted 90 1erpordde jnad Uo ‘g 9IPIO,[ ® ‘SUISLIO,[ 9P 9FRUISIOA N 4— o waly x

(xnvd a) - By bue sap 9yrum
mod eme (7),2 ouo urw o sdurdy un 9yueserdar 7p 17 *(9ITUN SUIPWI ] JUOINE XNOP SI dUOP ‘T
op uorjerrea dunub yso.u xp) | Ly bw : xp op oo oub owgwt e[ vIGs Mb T Op PIIUN,] JIRUUOD U()
p
zp (
xp

ne

: (xneaq snyd sof s099 SNOA YISA] UIea) [
9[qRAOIDUT YDBASWIOD A TO) YISA] U0 SWOD dIL109 Jmad U() *(7), op 9IUN, ] [0 SPURILDP SNOU U()

by us owrrdxo, s (1),m < J wely x
(VA D) (0— 420)5 = (1)
W ong
1 910§
Vv
— — = (A
(=) ongo &

: ouo(]
VA
ong %4
v

0= ong oxy? M =

0= (0)r
: SORIJIUI SUOIIIPUOD SOp arjaed € JUIUIO]

~RIPUOS 9UIRISTIOD 91190 SATIOI) U() |OIUIULINIIP 949 ® NSYHOS B[ onb S10] oUN 37 9JURISU0D B \&

|4
ong

M=

X+t = ()

13

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

€

v\i:m\:q:m\

€
v\+_:m\:5xm\

(> )

VXm+sm+m:\H

(w)d

P [

ue —
up %\m...:m.‘.N:IH

ug —
:ﬁ%\._.ﬁﬁm\._.:ﬁ:ml\ﬂ

t ‘
\ZE A% +m+ §N|v \ ”

ug — 1
(Xavd D) E

(w)d

IC I

areaA asuodoy

(IVYA o) (xavd a)

S up

B Cliiavy

ug—1
T

J suomoren

¢ (u)d 191899uT % SYPIAP ()

d % g sweyy

——— +¢e+ug— = (u)d

1 9JURAINS SULIOJ B[ SNOS d UOIOUOJ ] ILIY duOp Jnad u()

40
219)—
U9+

T+ Ug—|8+ uUll—

: QUUSIPI[ON® UOISTAIP OUT dITR] II0ADD JUOP A ()
“INOYRUTIIONDP NP M0 & IMalpdns 9139p op 9so MmajeIoumu of o sewouAjod ap jusrjonb un w1 e UQ

5.. L[ 4ug— = (u)d o109 gnod uo ‘DUUSIPI[ONS UOISIAID IR ] < D weg x
O
(xnvd &) =
(20 v 00
= —) x (g)sovafg = ——
(22-) < roasa= 20
s ouop ‘22— = \A%v 10
ov , e
) x(g)sooafg =
(3) x @moase= 25

I juelsuod

QUUIOD 99$0l 9] JURIPPISUOD Us ) ' J10dder red 10-SI10] 91190 JURALIOD U 9SOYD SUIIWI B[ JTe] U()

20

(g)sooafz

00
(fv)e

g way ¥

(p)uts x =—— = _06

19
afg (fve
s ouop ‘(g)us — = ,((9)s09) 10

(Xavd v)

co0) x 2 _0e
)0 % 2 = Tvie

: RINR UO J0 SHUR)SUOD JUOS SOULID) SOIPNE SO
snoj anb I1019pIsuod ouop 'A u() g e j1odder red [y UOIoUOJ B op o[[pIYIed 99ALIOD B S[NO[RD U()

i ¥ uoryseng) .—

o +|ug — Tlurg —ug + u— = (u)d °

g+ lug — Tl ug —u+ L = (u)g -

dq

a

YL 4 4 ug— = (u)d 011109 ymad U0 ‘OUUAIPI[ONO UOISIAID I8 D)
d

v

S

[49) _ _oe
(g)sovafz — (fv)e

kS

6e
Ve

o)
afz

¢ (s)@10ex0 (juos sofonbsa] no) 9so affonbey
‘soqueamns suorjisodoad sof Turred -ojue)suod oun y 310§ up(u)d [ = (u)g 110§ F uorsany)

_ouwe—-1 = (u)d
8 + UTT — ;u9

‘T < u Moy moJ

;U 98101 SeMO[3 9p axquiou np puedop mb sjueams d worjouoy ey red
S98101 SOINYO[3 9P 9310d [ SIO[R SSI[PPOW UO ‘UOTIUSAIIIUL, [ JURIND ITUSAINS JUSATNI SIFRIIOW SO(]
0 .
Teonals — W0 IV
(g)so0afg
s oqueams Jo[ddo( uoryenby | 1rejsiyes apoy19t 9139)) “UMSULS JUSWD[N0Y, P XN[J 9 I9[NO[ed 9p Jouted
9[[NU UOU ;) 9SS9YIA oD 10 J 90Uonbol] op SUOSRIYI, P NBIISIR] U[) "2 9SSIIA OUI ¥ JUS[NOILD SISNOT

S9INO[3 S9] [oNDO SURD 19I9JUL, P UIMNSURS NLISSIRA 9] D9AR g S[SUR UN € 9PUOS B[ Juede[d SUSISINIIYD SO
‘o1rej 90 o ‘osnd Iepddoporpe 1ed apeordmaryd uorjerado [ jueImp IAms 0139 Jnod umsues xXnyj o

a 1 D : soreia sosuodoy

(xnvd @) (IVEA ) s 087 =
(G'¢+F 4+ L4 0T +12) X 001 ~

z
X 00T &~
(£ +8+¥1+0z+2h)
z z
—H+8+tFI+H0ctTh) X - =
ANN ) oot A

ISUTY 5o = (g enb 99pr[ op juetred we edLIR[NOTR) SuS [UO[RD of ATy Jreanod u()

g %° g swey

14

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

d 1° V : sorela sesuodoy

+C
avaA @ (VT d) (2 + o) o8 = (5]
: ouo(]
Al SN
_0+a
0="""+g
: J10G
90+2
0= ox® 5 T oxe-25 = (0=D[6V]
0 = ¢ anog
0+¢

w25 T 5 =
“by] + by ] = [6v]
: 9IS PUODSS DdA®R UOIeNDY [ op o[eIguasd uomnos e[ mod cuop eime uQ)
dre qway

[
E

= [by]

1 1S9 9IQUIOWT PUOIAS ddAR UOIYenha [ op 211morIed WOIIN[OS B DUO(]

0+7
E]
3=(0+o)L <
=19+ It =
173 = 1?8 + 42T

(XAVA D) 2

= I <

- Hog
12l T 9g?7 = 42 LT
N——
/(422)
S (WD L) 3P 9Wi0 B[ 9p e1es amImorred UOMN[OS B] ‘OIre[nULIo) of s9ide,p ‘Ouoq

222 = (1) A2 yreuuop snou
uQ 4[] 99j0u ‘Drqudat Pu0dds ddAw woryenby | op o1MorIed WOTIN]OS B JUASIId © SYDIAYD U()

159 DIGUIDLT PUODSS DPAR SJ[OIURIIYIP Uolyenby [ op awiuon.red uonnjos ouf) < ) WY x

(IvaA v) (xavd g) 10-25 = 0[by]

: SAIQUUEWT XNSP Sof Ins s[EIjuauodxe uorouoj ey snbrdde u(

159 + 39— = O[by ] up
: U210 UO ‘9300 anbeyD op JURISIUIT UH

N o[y]
T v
£ j108
w
0[bylo— = Byl

N Ouﬁﬁ.\w_:m OE\:Om ,ﬂ SNos EOE,@S—U@ 91390 O,H_,Huw QSOQ CO
o[byo— = Yby]

: (0[fy/] e1990u WO, ND SIqUIOTH PUODOS
sues woryenby [ op O[RIOUYS UOTN[OS B[ I9ANOI} IMod) OIqUIOWT PUOIDS sues uorenby [ 9Ipnosol
Ted 9OUAWITIOD T() "AIUIOU PUOIAS DR IPI0 IoTmEId NP SPIUIIPIP Uonenby oun mI ® UQ

q 10 V swal K“

i G uorjseng) ,u

. ¢ .
Omm — zuv 2 10 9IQUIDWI PU0DAS D9AR TUOTYenby, | op o[eIguYS UOIN[OS B 5]

3

etz .
Aﬂmw + :Twlv 1S9 aIqUISWI PU02as JaAe uoljenby | op a[elgus8 uoinjos e ‘g

Smm 159 OIQUIDUL PUOIDS DIAR S[[PIIUIPHPIP uoryenby | op amimorpred uonnios supn
19?2 189 DIQUIOUL PUODAS SURS O[OIUSIDPIP UOIFeNDY, [ 9P J[RIPUSS UOIN[OS @] “¢]

7 10—25 1S9 DIqUIOWI PUODDS SUES S[[AIJUSIDPIP UoIjenby | op o[eIouds uornos ey y

. (s)@10€X0 (JuUO0S sofonb
-s9] no) 9so a[[onbe] ‘sejueams suoryisodoid so] MULIR "9)URISUOD SUN § JI0F G UOIISANY)

"SOIMJTINY ST
seyrrdurs op Inq of suep ((2)[6}] op nery ne [f)/]) sdwey ne souepuadsp ®f 1011301 v1mMOd U(Q) "S[NU 189
snia op 9y1gwenb ey ‘rerjrur sdureg nenb os1091d (O () < ¢) SOUISIIUE SOP WOTIRPRISIP AP IPURISTOD
B[ ¢ 30 SIIIA SO 93[@}IOW Op XNe} ne puodsoliod 3 ‘sniia op ojrpuenb el ojuesoidor .2 = (2) A 1O

@bvle — (A2 = (4),[6V] B
‘0 < 2 Moy moJ

: 9JURAINS O[[PIIULIPNIP UoTjenby | red sdure) np smod ne [3y] sugSnue,p uory
~RINTOOUOD B OP UON[0AY,] IoSI[opou Jnad U0 ‘O[RIIA UOIJOIJUL SUIL,P SIOT "UOTJUSAIOIUL INO] OP 9IS
®[ ® SUUSLIYIOR( NO deIA torposyul oun 1oddofesgp op snbsut un jusjuesard sorgdo syusryed sory

15

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

(xavd D) (xavd 4) AVIA V) T80 ~

0sy
et
o s ld)d
Fmo
: onbuewnu uoryesrdde,| © suosseJ
08y _
€l
‘ € . €€ ¢ € €
CO0X —+E00X - X-+P00X =X =
I ¢ ¢ I ¢

Y und+(@und+(@und=(T)d

: opider
SUIOWI 9$0,0 STRW 9[e)0) dN[IqrqoId op 10] e[ st nod uQ)

a[qissod uakour 21Ny &
N=

0S¥

el
0§¥

c+9+v

(T)d

;10 ‘9)uapea91d woT)sonDb ] 9P BUWPYDS O] 09AY (7T )dl SIO[R AYDIDYIAI U

(Da _
(@)ax (ald
(1)d

GchHSEE

: soeq op o[nuuio} e[ snbrdde u(
searejuowo[dwon Juos 7 49 Imejouwooo] [oredde,[ op 9jULe}}e SUN II0AR, JUSWOUPAD,[ T —
saIrejuewo[duIod Juos (7 10 (] QUIIIR}IA TS JIDYIP UN II0AR, JUOWIDUIAY[ (] —

seIrejuemR[duIod Juos | 19  Sue (g op snid IloAe, JUOWDUIAY,[

: so[qst snyd sesoyo sof v1pual Imod ‘eIvjou u)

D 19 ‘g ‘v sweyy K“

{ : area asuodoy

9 =¢€0'0 X 00T

D 04¢ Op 189
IMoj0wod0] [redde, | op s9uILIIR,P XN1RY O] SIOTWIOP $90 ZO[)) *(] dUIUR)IA US JOYOp op sed juo,u
mb sjueryed (O MO} UL © A [ (] SUIWRIIA 8P JOYop un Juo (0T ‘sur (¢ op snyd juwede sjuaryed 00¢
s90 Tured “sue ()¢ op snpd juo (¢ ouop ‘sur ()¢ op surowr juo ()GT ‘3redop op syueryed (Gf So[ MG

1—s60
14
\ m
T 200 L
7 _L60
__—a___; :
7500 ///////w 3
7 _960 \\\\\\\
=TT €
750 O T
700

searejuem[duIod Juos 7 39, IMdjouodo] [redde [ op 9JUI9))R SUN IOAR,, JUSUIOUIAD] T —

soareyuoWduIon Juos (7 30 (] OUIWIRIIA TS HDYIP UN I0AR, JUSTIOUIAY] (] —

saarejuewoduod Juos y 1o  sue ()¢ op snid II0A®R, JUSWLUAY [ Y —

: 910G “oN[Iqeqold op oI1qIe, ] I90RI} XNAIUT JNeA []

@1 d’Ddysue

i 9 uorjseng) .—
L=u"H

| 9=ud|

i L, uoryseng) )
(sead 100

®) L6°0 op 189 anajouwrodo] [oredde,] op ajuielre p aose sed au op 9qqeqord e

3]

(sexd 10°0 ®) 06°0 op 180 mojomo00] [Iedde, | op 9juIlYR,p I0AR sed oau op 9Iqeqoxd e (T
(saxd T0‘0 ®) OF‘0 op 1se amejowodo] [redde | op ojuraje

aun e uonb jueyoes (] dUIUR)IA U JIOYIP UN II0AR P 10 sue (¢ op snyd Itoae p anfiqeqord e )
(se1d 100 ®) Gg‘Q °p 180 IMmojowo00] [Iedde, | op ojuR})R

oun e uonb jueyoes (] SUIURIIA U JIOYIP UN II0AR,P 19 sue ()¢ op snd Itoae,p anqiqeqord e g

(sead 10‘0 ®) 1€‘0 @p 2s° anajowrod0] [eredde,| op 9julelje dun ® uonb
jueyoes (J dUIWE)IA UD JIDYIP un JIioAep 30 sue g ap snid Jioae p ayfiqeqoad e "y

¢ (s)a@j0exa (juos so[fenbsa] no) 3so a[[onbe] ‘sequeans suoijisodoad sof IR [ UOIISANy)

g=u"D
p=u-d
E=u"y
. (s)aroexa (juos sa[[enbss| no) 3se a[janbe|
‘sogueamns suoijisodoad sof TurIRd "INej0mwo00] [Iedde,[ op ajure)ije aun ajuaserd mb (g
aurmIe)IA op J0Y9p op sed juedeu sue (¢ op snd op sjyueljed op aIlquiou o] u 10§ @ UOIIsANY)

*( QUIWR)IA UD J0Yop op sed juede u Xnoo
mod % ¢ 919u0d £ IMeowod0] [predde [ op 9JU)Ie dUN JUO Y XNo Tuired ‘(] SUIURIIA U DYIP Un
o QT ‘sue (¢ op snid op s9fe sjusryed sof Zot)) "IMAJOW00[ [roredde | op djureljR SUN JuSIUSsIId
94,¢ ‘XN TULIRJ "SUR ()¢ 9p SUulow op s93¢ Juos sjuoned (6T ‘sjuanied (6 juerduoo epdoy un sue(g

(0T & 9 suorsen)) g 9O1IAXY

16

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

23 9so
aurgut e sed JUSUSISYP U sTRW ©, Ur, UN Ied XNOP SO SHINOY
JUSOUSUITOD SA[ | SUUIAOW 19 SUBIPIUWL IPUOJU0D sed aN

auueAow 19 SUBIPIIA é

(xavd 0) AVIA @) b=
z

o

=(x)d

— <

1 ' 1o ‘ofErjuauodxa 101 © op s9joridold sof sexde p smolno],

@ 10 D sweyr

90— 1~
g2 I =
aioxg—2 — 1=

@)d = (> X)d
: oeryueuodxoe 101 ® op s9jerrdorxd seof saxde, (]
(60 = \)dzg ~ X
: onb gres uQ)

g9 Vv swoyy

i 6 uoIlseny)
(se1d 1 ®) 9°0 op 9se prey snid smol

Xnop a119n3 9108 o[[2,nb 9311qeqoId ©[ ‘orend sed simo(no) e, 9s109ue,[ sINO[l XNop ap jnoq ne 1§ -

7 sinol § ap 1S9 JUSWASSI[(B)9.1 9P 92INp €[ 9p suuakowW e *

saxd 10 ® 9‘0 op 980 L9NS a139,p 9fIqeqold o] ‘sinol g op jnoq ny -

!
a
SIO[ ¢ op 150 JUAMWSSI[([R)OI 9P 991N B[ 9P SUUSAOW B )
d
vV

7 sead T°0 & 10 9P 950 119N3 a199,p 99[Iqeqoad e[ ‘sanof g op jnoq ny

. (s)o10ex0 (juUOS sorjonbsa] no) 9so of[onbey ‘sojuea
-ins suoryisodoad sof rwired ;0 ¢z = Y oxnRueIed op S[[PIULUOdXe 10] SUN JINS 91T
9SIOJUD SUN, P JUSUSSSI[(R)OI TP 99INP ] 91939 9SI0NUL,[ 159 ojuanbalj aImsse[q aUu() @ UOIIsaNY)

39 g ‘V : sorelA sasuodoy

(IVEA &) T10'0>d 1oz <u: s
uoss104 ap 1o] aun red arerwourq 1oy sun reurxoidde jnad u()

s10, ~ utg uoryewrxoxddy ’

~u soxgourered op orermoulq 1oy oun Jowrxordde jnad wo ‘10‘0) > d 99 (g < U onbsIOT +— f W) \

(xXavd a) (xavd ) (IVHA €9) (IVEA V) 9[EIoulq 10 oull duop JMms X dIOJeI[e d[(RLILA
e d 159 « IMojowod0] [wredde [ op 9jUR}IR SUN IIOAR » S9001S NP 9jIIqeqolrd e djuepusdopul
10" ONDIUSPT SIIURWE op I[[NOWISY op oll0Je9[R odUsllodXe oWl €[ s10] (¢F = u 9Rdar uQ

a» D d’ysueg

i g uoryseng) ,u
du = Y axjourered ap uossiod op 10] oun xed d 10 u

soajeurered op orerwoulq o] sun Jewrxoxdde jnad uo ‘19‘g > d 18 0g < u anbsio -

du = Y 20A% (\)520 UOSSIOJ P 10] OUN JUDWIASNOIMOSLT JINS X

m
Q
Qonoﬂ%omwﬂ\:vz@?:Eoﬁ:ﬂquu:oiomswgowiﬁsmk.Q
(10°0 = d‘0g¥ = u)urg STeTwIOUI(q 0] SUN JUAWASNAINOSLI JINS X g

\4

9)910SIP 9II0jed[k S[qRLIBA UM )S8 X *

. (s)a10ex0 (ju0Ss sofjenbsa]
no) 9so oayfenbe] ‘sejueamns suoljisodoid sof Turred (SO[ oIju0 sojuRpULdIpUI JUOS
SOIUIOY)R SOP SONUIAINS SO oND DIYPISU0D WO) MdYow0d0] [oredde [ op s9IU0IR,P DIQUIOT I
99dwoo mb dI109RI[R S[RLILA B[ 180 Y "INojowooo] [roredde [ op ojure)je sun ose,p 100 = d
anqiqeqoxd owgu e ® sjualyed ()G = U SOp UNORYD onb JuURULIUTRUI SIIPISUOD UO IS § UOIISaNy)

o 19 V : soreia sesuodoy

(IVYA d) (XAVd a) 160~
0sF

1
(Md-1=(7)d

ﬂ”

: 9yuepeoald uorysenb e[ op opre,| Y AMV dl AYPIaYD U

g3 g sweyy

17

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

o 19 g : soreia sasuodoy]

w00z ‘0GT] ATreaTequL,[ onb w2 [OKT {04T] OI[RAIO [ JueTTOp oW Ud onbstt op snid

serpuaid nJ, o[[re) BW opuRWLP 93 af : 1910100 o[duIexs UM SUUOP J dOUOP djuewidne | : pueid snid

JuaIAdD (JI,]) 21pngY o, nb oprearayur,] anb anbrdwr mb 95 ‘MaiIe,p oU0Z dI130U JMPII U0, ND 989,0

‘onuruup anbstI 80 Is ‘I() "onuIWIp Mb INaLIe,p anbsLI o 159,0 ‘enurmaIp © Is ‘JusaAlje)enb 96z

= 1003 90 96‘T = 9003 anb 3104 UO ‘JuUoUAATIEIIIUEND ‘Jope UG -ojuLWSNE ©2 ‘onuruIp O onbsIoT
U

(G

: qmea uoryrodord aun p tred op o[[eAlo)UL,] Op INVZIR] ]
“op aaquiou np © — T ¥ Lred ap d[[eAIsuL, [ Op INOFIE] '] ‘onunuip 0 onbsir of onbsioT + ff W] \
(avaa a) [

09

———— [V X 96'TF 10| X 09 = %%
60X10 96 0] X 09 dlI

: (96T = 00"
onb juerpes wd) worprodord oun,p JI[ op UOTsse1dxo [ 10ano1) mod SITR[MUIIO] NP JURpIR S UH

mm®@wowgw®.~ juos mQOSEUQOO m@H
c<PG=09%60=(d—T1)u
¢<9=00xT10=du

: 9YPI[RA 9P SUOINIPUOD SO] SYLIDA U()

“rsep ::::L./,.\:l rl:.v.:ﬁl sop )/

e Lred op o[[earsjul,] ‘syusrjed ()9 op odnois un ang <— q w9y \

(Xavd
V) so9100dsar sed Juos ou SUOTHIPUOD Sor] 8T = 0¢ X 6'0 = (d — T)u 19 ¢ = 0g X ‘0 = du & U0 ‘1]

» X

¢g<(d—-T1)u

- L
¢ <du

uorjrodoad sun,p 41 un,p 93IpI[eA ap SUOI}IPUO)) ’

& 1d oruerea
SO[[9-JUO0S SOY[PN() "OUPI[RA Op SUOIHPUOD SI] dYLIA U0 ‘uorprodord oun,p J un,p 318e,s [I owWWO))

mng <y e x

2d (¢ op adn

$Op 946

(XAvd a) (xavd o) wonzodoid
wgzﬂ—u (alnesIR 9p UOU 39) Em& mﬁ ®=ﬁ>u®p~i QSLQ QQO—U ﬁm«wvm E AOM aﬁ w@ m@apwsﬁpmﬁ m®~ SuoSssIeuuod wSOZ

q 1 O swe /.

i 0T uorysang) v
9juaMIINE S9SOWATDID sop juejussatd sjuarjed ap

aiquiou np © — T & Lred ap a[[ealajul,] op Inadre] e[ ‘enuruip © anbsii o] anbsio

[11:1] 989 sesowdyo

-00 sop juejuasord sjuaryed sop 945G © PdURGUOD AP d[[eatdyur ] ‘syuaryed (9 op adnoid un g ‘(
[9:0] 150 sesowko

-00 sop juejuasord syuaryed sop 945G © PdURYUOD AP o[[eAIdjuL] ‘syuaryed (g op adnoid un g D)

[TT¢T] 750 sesowAyooa sop
quejuesgad sjuoljed sep % ce ' 1aed op o[[eAraul] ‘sjusired (9 op odnoas un ang ‘g

[9:0] 3s0
S9SOWAT009 sop JueIues9ad sjuatred sop 9 c6 ¢ 1red op o[eateul | ‘sjusried (¢ op odnois un g -y

¢ (s)@310ex0 (juos sofonbsa] no) 3so a[fenbey
‘soqueamns suoryisodoad sof TIRJ "SOSOWATD9 S9p U0 (] ‘sjusired sof e (T UOIISaN)

d 19 V : soreaa sesuodoy

(xavd 4) Vo=
90—T=

CG-v>x)d=@< x> Xx)d
N @M_OHE@QH sues ~O~ oun 13so w:wﬁgwﬂogxw ﬁoﬁ ﬁd
P Imoq e 1S < G WY x

9108 ofo,nb 9171qeqoId ®J ‘Ol B, U 9S.109Ud, [ S.Inol XI

18

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

® £ 11nb (94g anbsir ne) a1rp ouop nad uQ "9 ¢ = © anbsir ne AU 2s9YodAT [ ouOp 93321 UQ

3 3

96T < ¢ L

%

: yenbope anbrsiyels 1593 of
SIOT® SUOSITLIISTO)) "SoUULAOWT op UosTeIRAUIOD 9P JMPaT 1189 [ 9P anbIIs|ie)s 491 UN dSI[edI U0 ‘1]

O %0 g swayy

(XNVd ) s99yLioa
UoI( JUOS 9JIPIRA 9P SUOIIIPUOD SI[ JUOP (¢ < g9T = U 0 0¢ < I8 = “u © "0¢ © smoudns
Jueros suorjemndod s S9IN0) 9P SJII0EPS 9] snoy anb 3189 N T, of Ienbrdde inod uorypuod e

“anod (¢ e aanoLigdns 9108 sodnois Xnop sep sjroofe sep ouuaiow e[ onb jnej | <—  wdIlf x

(IVHA ) 1107 & Of 9130[a1 10,1 anbsio]
9Te] B[ UO ‘OTeIA 150 o[[o,nb s1o[e o[nu 2s1jodAT,| 1090lo1 op 9yyIqeqold e[ 350 T odA) op IMold,T

“9oUOIPIP oun e A [r,nb osoddns uonb Prf #£ 21 1 Ty oatyeuta)e 9s9r0dAy,|
mod 180, (XAVA V) oInu asajodAt, [ op seo o suep 931eS9 oun p uolq ofred u() suoryeindod
XTIOP SO I 2OULIIPIP op sed e A u [1,nb osoddns mb o0 9s0 P11 = 1f : Oy oynu os9jodAy, T

d 1° V swagI m“

“—y 8T uonsend r
9}IPI[eA ©p SUOI}IPUOD

sa 1930adse1 anod ()¢ ® amaliodns 3105 sednold Xnep sep sjjdepe sop suusAown e[ enb jnej [ i

7 T 2dA} ap Inaiis aumn axjjewod nad uo ‘Ofy s[mu asajodAy,| 9)3aler uo 1§

A

%G onbsit
ne suoryendod Xnop sof 913U ononb op IMONSUO[ 9P SOULIIPIP OP 9OUPIAY U sed jour ou u() )

%¢ onbsia ne suorjeindod
XTIOP SO 9I1JUS SOIUSIHIP JUSUWIDAIIRIYIUSIS JUOS souuaAow senanb op sinenduof sory

M

21l % Pl Opr qs0 o[nu os9yodAy,T Y

¢ (s)@joexa (juos
sofenbso[ no) 3so afenbe] ‘sojueams suoljisodoad sof [WLIRJ “,Wd () = ;5 9OUBLIRA 0P
19 ‘WD G = “w SUULAOW Jp ‘79T = *u J1poape,p ‘euussdoins surdLio,p uorjendod sun deaw
auTeoLIgUIR SIMaA®] suojel ap uorpendod e[ op enenb e[ op Inenduo| ®[ aredwod U() g UoIlseny)

0T

d : areia asuoday

9,G‘C = P2 0U0p () = D : %66 © 9OURYUOD 9P S[PAIDIUI UN TRIDISYD UO, [ onb II0A WAL JTR[e] [

(IvaA g) [6'92:1°cg] ~ [9892 ‘¥1°ce] ~
98'0 F 92 =~

14 3
MX@SNH@NR

SV X 9L5C F 9z ~
— [} X 915°C F 98 = (")660=""T)

: sojenbgpe simerea sof oaae suonbrddy

L) F Dy = Acﬁ.vd\ﬁQN

+ (Inu 31e19,5 Y0 Yo T URYUOD op o[[eAILIUI WOS red IeUIaq are] 9S o(] ;, UPIONRWSYILW UN mod S[qUIOD o 10 A[[ENY))

9OURYUOD 9P S[[RAISIUL SI)0U SIO[R SUOWLIAXY “(X/)Vid ) SNPIAIPUL [ = "U ® UO Ied DT SBD 9] 189,0)

(erermioutq 1o [ onb o1y 10
91noy mod) gg < u Is Juewd[Nas 19 Is dqeoridde 1so 7D T, 9T

T T B A EYOEEUED)

{ Td oaeiq (S)uoryipuod (sof) e[ (puos) 180 (s)o[nd) (IO, o) PHWI] [RIJUD

owR109Y) of onbridde nod uo nb YLwA mod ‘9IIpIeA O SUOIYIPUOD SO IOYLIDA Ied 9OUSWIWOD U()
"(U1089q TS SITRINULIO]

np 1108 98 nad o) SePUUOP SINSRA SO[ INOd SUTSAOW SUN P SOURIUOD dP S[[RAIDIUL,] SNO[RD U

P ddDgysuey

\—y 11 uonsond |y

QI [RIJUSD dWI0dY) of IJonbrdde mod sorunar sed juos ou SUOIIIPUOD SO “H
wo 10 F [1°25 fceg] = (") %5501 "
wo 0 F (L9 ‘g'eg] = (") %5501 D
| wo 10 F [692 ‘1°ge] = (1) %9901 q |
wo 10 F [0g fog] = (") %56)1 ¥
x.u 239eX9

1so a[[enbe] ‘sojueains suorjrsodoad sof rurred ‘SUTRILIOWR SINOAR] SUOJRI SOP onanb e[ op
Indn3uoy e[ op "1 9nbLI09Y) SUULAOW ] 0D 9,66 ¥ 9OURGUOD 9P S[[RAIIIUL [ JURUIOUO,)  TT UOIIseng)

ZWD G = 75 Op 9DURLIBA U DOAR W) 9Z = "W 9P dUULAOUW ononb op INen3uo[ sun Jusiqo
uQ "18 = “u J13000,p SUreILIOUWR SUOJRI 9P UO[[IIURYDY UN,P onanb e[ op INonguo[ e[ oaIpni uQ)
‘sojuepuadopur Juos
suorjendod so)) *suodoIna sUOIRI S9] 40 SUTRILIQUIR SUOJRI S : SINOAR] suojel ap suoryendod xnop v
9SSOIPIUIL,S () "SOIPR[RT 9P dIqUIOU UTR}I0 Un oIjowsuel) nod mb [ewue un 4so IMoAR] UOJRI o]

(GT ' 1T suolyseny)) ¢ 9dIIoXy

19

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

9%¢ onbsut ne suoremdod XNop s9 919Ud SAIYROYIUSIS 20ULIPIP op sed © L w ] |
%G enbsit ne ofnu as9r0dAy, | sed 9130(ex ou U g

%G onbstt
ne suornjemndod Xnop so[ 9I1jus o3eI B 9P 90US[RAId B[ SURD SAIJROYIUSIS SOUSIPPIP aun ® A [[ D

93I9I[ 9p 9139p T ® X np 3593 un aarej mod
uo ‘enbriooy) uorjrodoad sun e uo[[ijueyds un suep uorjrodoad e[ sereduiod anod g

21 = Pu : 0y 9so o[[nu 9sayjodAY,T 'V

. (s)a10ex0 (juUOoS safenbsa]
no) 9so a[enbey ‘sojueams suoryisodoxd so] ruured ‘suonemndod s9o doredwon U “Y%§
= “1 ea worprodord 933190 ‘@ousIgyRI swrod ostid ‘syrpdes simear] suojer sep uoryemndod
®[ SUR(] "9SRI R Op SIULNIR SUPIAIPULD %0 = “d uonrodord oun 9AISSqO UO ‘SUTRILIJUIR
SogrANES SINOAR] STOJRI SO TULIR] "9l B[ 9P SJUIR})e JUOS SINOAR[ SUOJRI SUTR)IS)) FT UOI}sanN()

o 79 Y : sereia sesuodoy

Wrord—1=¢

¢

Isury
€68'0 ~
62000000°0 + LFT'0 — T ~
(6= > ,2)d+ (¢0'T— < ,2)d =~

T
> ,Z)d + ( <.Z)Md=d

(— ey
€—96'T

€—96'T—
: JUSIICO UO ‘D)IMPII 991D S[RULIOU 0] B[ m =,z Juesod ue ‘Ouo(y

(TN~ 2zI96T—> Z2)d + (TN ~ ZI96'T < Z)d =
(TN~ ZzZI96T < [Z])d=d

:mea g eouessmd e ouo( *(T'¢) N ~ Z ‘L snos ‘sury

— =" e

18

—
o—1 -2

' Na-

—y H=Z)d

1959 7 189} ap anbrjsiyerls e[ op sourIdse S[[PANOU B[ ‘ISUTY
1="21—"1 = uo ‘g snog

96T < |Z| 189 Ofy 19%0(01 Imod UOIPUOD B "¢ = © onbsLI Ne 189) 9] 1B U()

(T'0) )V ~ 7z ouop > = "1l = (x)7 ‘°f snog

1T

zs

w—x Z

1 1599 op onbIJsTIR)S SI0U JURTLJUTRU JINIJSUOD ()

(eumakot
e[ op od£3-31e09) Mm\/ ouop Jmea  op ad£3-31e09,7 *(j TOI, O 9AIA) (€ < U Ied J[RULION 0] AUN ©
toypoxdde jnad cowsv 10] 9UN NS Y AIIOYEI[R J[(BLIBA 9339)) "SUTBILIOUIE SINIAR] SUOJRI Sop ononb
®[ op Inonguo[ e[ op ouukow e mares mod puaid mb oiojeore d[qeLIBA B[ Y 9j0U U() 1S9} 9P
onbrysiye)s e[ op uonruyop e[ arpuaidor red meouswruiod ea uo ‘g ] od£} op IMolId, [ I9[NO[Ed INOJ

(soad

) 94€eR op 150 (IT odA) op 1moiid no) ¢ onbsrr o <— a E@GH x
N 7 mOSUCOO ] SINO[RA S9[ USI( SIRUW I[[NU 9SYT QOQ% sue W) S99AIISO

xXavd D o [ [ Il RUIOAAYT suep SRR

sImaea sof SIVINV[ osun u uonb snoa-zousanog 1 + 11 = 1/ : Tgy omu os9yjodAy,| osod u(y
[ + 21 = Pw : T 950 oArgRUIDIR 9 I0d ATy, T < D waIy x
(IVYHA |) ;0T 10 ;0T 21T 1108 ‘10

19 1000 o1uo strduwod uolq 350 d UOIpedYIusIs op 9139p o ‘ISUly ¢ < 6g'e ~ 0003 onb 10 ¢ > 9,6
= 1003 onb 9104 U MEI[L} SIIOU SURP UOTLOYIUSIS op 9150p 9 apreSal uo ‘380 £ uo, onb juepuog

(xnvd 4) AIVHA V)
%G onbsut ne smoae| suojer op suoreudod XNop o[ SIJUS SAIJRIYIUSIS 9OUSIPIP oun ® £ [ OUO(]

‘96‘T < 7 onb }10A U0 10 96T = 003
5 ﬁuCOM\VSOm 9SS uo SOV ®©E 9[qe)} el suep OUM@MOH uo WOCQO—U snou uo | anb 7 Op JInofeA e[ @COMQ uQo

99 g vV swalf K“

i €1 uoryseng) (

7 z—0T 3@ ¢_0T @1jus spaduwrod }so uoljedyIulis op 9189p o |

(se1d 947 ®) 968 op 180 (1T 2d£) op MoI1Id NO) ¢ anbsir o]
T+ 21 = Pw : Ty 19 aaTyeuIa)R 9s9j0d AT, T

moA

%G onbstt ne suorpendod XNop SO] 9IJUO SATIROYIUSIS 00ULIPPIP op sed oAI0qO U U()

%¢ onbsix ne
sjipded suojel sof 10 SUIRILIDWIR SUOJRI SO] 9IJUD SAIIRIYIUIIS SOUSIQPYIP aun ® A [T *

<

¢ (s)@310ex0 (Juos sofonbsa] no) 9so affenbey
‘saquearns suorjisodoad sof Turred ‘sjijded SIMoAR] SUOJRI SOp o[[00 ® ameLdns wo T 189
suresLIgWe smoAe| suojer op uolyemndod e[ suep enenb e[ op moenguoy e[ siore asoddns uQ)
‘¢ = Z 199) 9P onbIJsIIe)S B] 9ANOI} ® UO J0 ‘SUIRILIOUIR INOAR] SUOJRI 9D UO[[IJURYDY, [ DDA
syipden suojel op uoryemndod e[ op uosrereduwon op 4593 UN 9sieal Rvlop © U w0 Gz = 1
JmeA suueAot anenb e[ op Inen3uo] B[ Juop sjipded sIMoAL] SUOJRI S9] ‘90UaI9fal op uolpendod
OUN B SUTRILIOUIR SINOAR] SUOJRI sop ananb e op Imen3uo] e] juesold e oredwod u() ¢ uoIlysany)

 1° g : soreia sosuodoy

(xNvA 7) (IVHA g) simoae] suojel op suoryemndod Xnop so] 913U0 dAIJRIYIUSIS 90USIIHIP oun

20

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

9P UOIJRNULIOJ B |UOIPR[91100 op sed ' A u [ nb reugje sed jned su uwo ouop d:zg SISyl
-od %QL SIVIAVTI @pawooﬁﬁ UO ‘OYdURADI UG 'SOPUR( dP SIQUIOU ] 49 OUISLIO,| I
uoryeEIIod aun e A [1nb meuuge sed jnad ou o : symu 2s910dAT,[ Wwysler sed Jned su wo duo(y

166G > €'c = 3

DR UQ "T66°G 9AN0I) U0 19 ‘(%G anbsit ne jse uo nbsmd) ¢o‘() = © mod [mes
INO[eA B[ ‘[PP ¢ QUSI[ e[ ® ‘¢ 9[qe)} B[ Suep oydIoyd u() ‘0 uou no 193a(o1 nad Uo IS II0ARS INOA U()

" SOUISLIO SO D19Ud UONL[PLION o sed v A, [1,nb %G onbsir ne tourige gnod Q) < rf WY x

(XNVA D) PP g & tonbsmd 101 seo o sed 3s0,u o)) *(seunaiont op
uou 39) suorpiodoad op uosreredwon op 3593 Un ¢ jneAamby [PP T © X 1P 3$03 UN ‘OypuRAdL U
X

4
np 1591 un red goeidural 0139 sed mad ou 10 ‘souTLAOW SOP Ioredwon © (anhHIPUL, | WOU UOS IULULOD)
}10s souuofouwr op uosreredwod op 350y up -eouepuadopurp X np 3893 un 489, -onbrydeisosd
ouISLIO,[ op juepuadopul 19 SopUR(] Op IqUIOU ] IS IJoureyp mod X np 3803 un oI 418} uQ

soutrofowr op tosreredurod ap 3so3 U JIef U() < D weg x

(XA g) 910q1] 9p $9189p g & X 1P 193 un DUOP 189,1)
t=(1-¢) x(I—¢g) =P

: ouop ‘(sepueq L 19 9 ‘G) SoUUO[0D
¢ 10 ‘(suepdoimo 9o sureolpuUIR) SOUSI g © UQ) | XNej0) $9] 93dwiod uo sed pusid ou WO ‘UOTIUSIYY

(T — souuo(00 op dIquIou) X (T — SAUSI[ AP dIqUIOU) = PP

1 91I9I] 9P S9ISOP Op SIUION ] S[NITRD U()

91.19qI] Op S9.I5op 9 ® m/ np 9s9) un e u0) < g WY x

"JUOS 9] SO[NO[RD SJIJ00Jj0 SO SNOY dUOP ‘G ® Inaliadns ualq 180 9[NoTed J1joepe j13ad snid of ‘1sury

_ € €Ve
< R =
SR 6V 6V X 18

= ~JQ
: SOpUR( G B SUTRILIOUIR
STWOYRI SOp aNDII09T) J1)9x0,[ SUOINOTRY) (]8I0} JIID9JO SWQWI 9] JU0 h) sopueq g NO G ¥ SUOJRI XN
puodsa1100 ouno[oo 9913ad snyd e 30 (18 = “u) surestIgure suojel xne puodsarrod austy oj1gad snyd e
[®10L
(eumor0d Te0T,) X (uST [vI0T,)

= 9[mored Jroopd

: 9[nOTeD J110aj9,[ op uoIssexdxoe | a[fodder
uQ ‘¢ e [e39 no morwdns s gmores Jiyoape j13ad snyd o enb Ieyta ap yyms [ (XNVA d) ¢ <
JU0s (S9AI05C0 sed UOU 19) SPIMOTRD SJIIOVJD SI] NOY 18D §99109dSsaT JUOS YIIPI[RA OP SUOTIIPUOD ST

G & SMILIANS JUOS SYATISGO IO O] SNOY T8I SIQYLIA JUOS PIIPI[RA 9P STOIIPTOD SOT <— ([ WY x
(IVHA V) UOIIR[IIIOD dUN SWTI0D
TH oAlyeuIo)e 9s910dAT,[ 10 UOIIR[PII0D Op 90Udsqe,[ oo 07y ofnu osajodAy,[ ualq asod uQ

99 anbryder5093 oulsLIo, [ 91U UONYE[9LI00 oun osoddns Tfy eanjewia)e as1odAy, T < W T \

—y g1 uopsend

¢l

anenb ®[ IS sopur( 9P 2IqUIOU J]
10 sonbrydeig098 soUISIIO S9] 911U UOIIR[9L100 op sed ® £ u [1nb /¢ onbsit ne wwgye med u()

G & SIaLIdNS JUOS SPATISO SJIJORJd SO SNO) T8I SIYYLIPA JUOS 9)IPI[RA 9P SUOIIPUOD SO
seuuaAow op uosreIeduod op 19} UN Jrej u()

MO Ad

93Ioq1[ op $9130p 9 ® X NP 4503 UN JIe} UQ

anenb e[ Ins sepueq ap aiquiou 9 3
anbryde18093 auiSLio [ a1jus uoje[2.110d aun asoddns Tfy aArjeurajfe 9s9jodAY,T 'V

¢ (s)@joexa (juos so[fenbsa] no) 959
o[[onbey ‘sojueans suorpisodoad sof TwiIRg "¢'g = 3 OANOI} UO 30 ‘ X NP 980} UL ISI[VIL U()

€ve | G¥1 | 67 | 67

Q9T | L6 | 6C | 9¢
18 8y | 0¢ | €1
B | L 9]¢

[®0L,
suapdone suojey]
SUTRDLIUIR SUOJRY]
SepurR( op 9IqUION

I JURAINS NBD[(RY O] SURD
$099u0s91d U0s SoT[[IoN0al seguuop sor] outdLio,p uoryendod e[ 10 sImoAe] suojel sop anonb |

INS sopueR( op SIQUIOU o] AIJUS US| UN ' £ [I,S JURUIUIRUI IDUTULIIOP B OUDIOYD U() GT UOIIsang)

dq 19 V : sereia sesuodoy]

(XAVA d) (XAVA ) (XAVA D) 1591 o] 10s1ear mod sorunol sed Juos ou 93IpI[eA op SUOIIPUOD $07]
G<OLLL=T8X 960 1 §G>F5'¢=18X%X¥00

- SUOI}IPUO0D SA SYLIDA U()

(j@9a108q0
uorytodoid e wou 3o enbriogy) uorprodord el deaw jrej os UOIpRIYLI9A B[ oanb sed arqnou uQ)
§<%u P ¢ (r-Tu
:onb qnej [ *93IPI[eA Op SUOI}IPUOD SO SYLIPA UO ‘)$9) N0} dITe] O JURAY

99 ‘D swogf m“

(IVYA g) owiou
oun ¢ uorprodord oun,p uosreredurod op z 4s93 UN ¢ oNDIJUOPT JUSWOIOLIYS 380 [PP T @ X Np 3893 Uy

T C :?A:CV:T :C:.?:?:Q oull ® uo[[rueyo9 ull surep :C.:ACQC.NQ el Joredurod MO < m E@GH \

(IVHA V) “r="r:0qg

1 suon
-emndod xnep s e1jue sewgwI S9] Juos senbriogr) suoryrodord sof enb ssoddns ofmnu esseyjodAT,T

L = Pu: Opy 989 o[nu 9sYI0dATY, T <— Y WY \
—y VI uonsenp |y

21

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2022-2023 — Correction

Tome Tutorat

€1

V : oreaa esuodoy

j Tuowaesy asrerd

puueels doae JuoIpuodal 93 SHURUSIOSUD SO ‘DO[POOW NP WNIOf o] Issne se ny onb sed orqno,u 45
jed mod ®[ 180 WO ‘UWOIPRIPPOW SURS WILIOJ 80 ISIIY() | SUOIISaNDb s93 s99n03 18s0d snou mod
<IDI> enbrp ‘sare 999 sed quo,u syuemraddo(eagp No sedessed suTeIIOD ‘SUOIIOU SUTRYISD 1§ | IoARd
Ted eruy ed ‘puoj v 103-ouuop ‘yrejred 9se,0 ‘SLdwon Jmnoj sk ng 1§ | WOIISII0D 91390 8P UY B[ 159,))

(XAVA ) (suppap snjd za.49qui0} 2U SNOA SUIOUL ND SIDUL
quDyIuL 2bed un uns Ul Uo Mo) NPISJUT JUSWIL[[PULIO] 159 b 00 ‘Ofy 197dedoe @ JULIADI ] WAL |

22

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2023-2024 — Sujet

Tome Tutorat

T+ ()80 + (7 — 1 — 1), 20— = ()

: uorssoxdxo, p 7 jiyisod 991 Jnoy mod
aruyop 39 o[ “dod-3[ op sodno1s op 2IqUIOU NP UOTIN[OAY [ JURIPNIY S[IPOUT SWRISIOL) UL SIPNIY U()

Joo+ {00 — [ s aTuyop 950 Y
Lz 6 £ 80T v _
122t 5 Thor — ot T ﬁmﬂlﬁvx

0 6 € 80T v
-2 = 5% — ot — T~ w-2m T PTT=()1

9IPIO PU0IDS NP S[[PIJULIPIP Uolyenby oun,p 18e,s [

MU A

() Ud o[nuR S (7),Y OPUOIDS dIALIIP ©T Y

{ (s)agoexa (juos saronbsay no) 480 apenbey ‘sojueams suonyisodord sof TR g UoIIsany)

“INd[RA DWW 99390 © UOIXOPULp jutod un 10 T = ()% SUISLIO[ B 9ANOIIAI UO ‘D[IPOUL 9D DAY
12-P€ 18+ =g — Mg+ 04

: ouaog e snos (7)y dod-31 op sednois op aiquiou of 10IpNGY Mod JSTIIN 1S9 S[IPOT NBOANOU ()

(((5er) msgpot = ()e1) s0908) 12 = (OF -
=((se) wsgrot — (1)) 59008) 12 = (1=

0 = L+ 4F — g4 1 189 (3)¥ op oubpstpjoetes uoryenby,

Mmoo A [

moyepaad /eto1d uorye[ar oun p 118w s ]
uoryjoduiod op woryperal sun,p 418es [ Y

{ (s)agoexa (juos sorenbsay no) 9480 apenbe| ‘sojueams suonyisodord sof Tureg T UOIIsany)

Bl + @ae—= )10
W+ Wye= )4

Joo+10] 2 1A
: suoryendod op sodnoid Xnop sop UOIIN[OAY,[ SILIOP Inod jueAmns au)sAs o] asod uQ)

oe=(0=2(1 0T = (0 = 2)y : soIMSOW $OP N YP N® s2dNOIZ OP SIQUIOU O INS JUOUSFSUIT SNOU
apn19 [ dp seguuop soT *(3)y moryouoj ®f red dod-31 op myad 30 (1)L worgouoy o] red 9jussgrdor 3so dod-p
ap sednoid op axquou o ‘sdurey np smoo ne dod-yf op 19 dod-p adnoid sp 2IquIOU NP UWOTIN[OAY | ®
JURSSIIYIUL S UD 99100) U0 10 uoder ne dod [ op 9yoIRW 9] ISIPNIY P 9PIYP anbisnuwr op sousde ou()

(g e 1 suorjsenb) T ao10I0XY

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 oj310dwiod 18 § € T 9p segjorownu soSed § Juarjuod jalns oy

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘9An01d9 | Op UY [ JURAR USWIRXS P d[[es B[ 1911Ib ¢ SIpe 1S9, U JePIPURD UNONY o
SO9SLIOINE JUOS SOOLIIR[NO[RD SO o
"9pneIJ oUN dNYIISUOD
soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
"SOISIOUD SOSBD SOP 90RJINS B[ 9107 JUOWPR[d0d IdUWDI © IO[[IOA o
oana1da | op o[quuosud, [ 1nod rpdwar © 450 N O[[LIS oup) e
*SO[[IU OWTOD SPYIPPISUOD JUOIAS osu0dal sues suorisonb sor e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowial ne 10i1p ap a2udi[ saun ajroduwod uolysenb anbeyo Ied

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9929.1109 JU0S D) 9[[118 91)0A INS SIISTES SUOIYeUIOJul SO oanb ZoyYLIDA

HANTILI, T HIONANINOD dd LNVAV JUIT Y

UT : eAnaxdy, [ op ooIn(]

sonbijsije)sorg - senbryewdyreN : 6 H/N

SSVd ¢, U ouelq uswaexy

LHLNS

¥20G-€C0T SITBISIOATU[) SOUUY
991 SIIRJ 9JISIOATU) — 9IRS S0 [ Mod TOTIRIDOSSY

~7
Vg

23

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Sujet

Tome Tutorat

(c>272)d=(<2)d (T'ON~Z1S

1670 uolato p 39 01
® IMSLIQJUT 10S S9F0IIqUI ()¢ so] Tuwred sapeewt sjusryed op aiquiou of enb 9j1iqeqoid e

¢0°0 UOIIAU9 D 380 GT
' morrodns 108 soSo11egul ()¢ sof Tuwred sopeewt syuolyed op aIquiou of anb 9yIqeqold e
9)IMPYI-TIOU SYIYUSD S[RULIOU [0 SUN JINS ﬂ‘wx = 7 o[qeLreA ®r]

€9 = ,0 %0 ¢ =1 sorjourered op ofeuwiou 1of oun red y rwmxordde jnod uQ

“uo[Ipueyog, | tunred speewt sjustjed op oIqUIOU o] SUUOP Mb aIl0JeIR S[RLIRA B[ SINOMOY 150 Y "ope|
-eW 2199, P 9N[1qeqold sweu B smolnoy juo mb ‘sjusryed (¢ op UO[[IIURYDY UN sTeuriosop puald u()

d
v

{ (s)eroex0 (juos) 150 (seyjenbse] no) ajenbe| ‘sajueams suoryisodold sof ruIe] § UOIISANE)

sjueryed g woIrAue,p 9se Y op odA)-1reds, T H

940G op 159 apeew j10s sjuared sep grytowt e[ anb giiqeqord e g

J[[NU }$0 dpeew 1108 AU sourwrexod sjudryed sop unone,nb giiqeqoid e 0
9'0 = \ o1Rurered op UOSSIO Op 0] 9Un JIMs Y O[(RLIeA © g

G0 =L 99 (g = u so1weIed op S[RTWIOUI( 0] dUN JIMS ¥ O[(RLIeA ©T Y

{, (s)a1oexa (juos) 1so (seffenbse] no) o[enbe] ‘sejueams suoryisodord sof LR 2 UOIISaN()

9wy=w®y ) d

WEGEEE U + 9@+ 18 — ge)u] = ) = W U a
oo+ ‘oo — [ s oruyop 950 ¥ D

T e = (DA 4

(e+15—216) .
St =AY

i (s)aoexa (juos) 9so suoryisodord sop (so[[enbsoy) offenbe[ ‘UoTIoU0J 93190 JURWINOUO)) G UOIISANY)

. C+HIC—¢ ©
L9~ apT
v v 0T —% 1
: ISsne auuop u()
Ct+1C— ¢
¢ =y

Tl +19 — 3¢ — ¢3¢

: yisod 2 oy mod ‘spowt swrymn un ssod u()

LE'89 F 69'e6s ~ [ -
oSTr F Go'e6s = L
1389 > Iy
oSTr > [V

‘sounosiad (g seo Tuured artuowmeud aun juede syusryed op oIqUIOU o] SUUOP MD oI10)eI[R S[([RLIRA © X
9j0u U() “Juemopedld onb ourgur ey 4se sruowmoud aun Iroae,p syusryed sod mod 9yiqeqoid e ‘(g
pIeser ne IS0y uo uo ‘aIrojelidsar 9ymoryip oun mod juejuesyad os syueryed sop 940G SO TuLIR]

9juewidne , sarojerrdsal
SOYNOIPIP,, 9USIS NP IN[IGISULS B[ ‘djuomdne seouadm xne suowmnaud e op souseadld e[ 1§ i

srmownoud aun I1oae sed ou
9P SEOURYD 9P %€ © SoI0TRIdSaT S9)NOYJIP DoAR seouedin Xue ojuasgrd as mb queryed up) (1

aruowmnoud oun IroAe, p
SOOURYD 9P %()¢ 8 SOI01RIIASOT SPIMOYJIP SOP D9AR $90U0SIN Xne 9jues9ad os mb quened upn D

%07 ap 189  ruoumaud,, siperewt e[ mod  a1107eIdsel 9IMOYJIp,, SUSIS Np 910Y0ads B g
9%0¢ ap 180  eruouwmaud,, drpeewt e mod  1107RIIdSoI 9IMOIFIP,, SUSIS NP YU[IISUdS ®T Y

{ (s)agoexa (juos) 1so (sorfenbso] no) ofenbey ‘sojueams suorpisodord sof TR 9 UOIISANE)

‘oruowmnaud oun dWYUL dP JN07 JUO SOI0JRIdSOT SPMOLYIP SURS S90USTIN XNR
Jueues9ad os sjuarred sop 901 onb jueweredy 9jou u( ~eruowmnsud sun Juo Yy0¢ ‘syuerred s90 ruLIRJ
‘sarroyeardser s9)moyIp sep Inod 19)nsuod jueuusrA syusljed sap (G ‘SedULSIN Sop 90IAISS Ny

(0T & 9 suorysenb) g eo1010XH

Q S[QRLIRA ®] 9P JUSIA 9PNHIYILOUI 955018 snyd ]

<m0 AaM

i (s)ooexa (juos
so[[onbso] n0) 989 d[ENbe] ‘sojpueams suoryisodord sof wred ‘100 F 00T = q 1 G0°0 F 00°G

=D ‘co‘e6¢ = [ op Imorea oun anod sjuesmns sorjuered SOp SINO[RA SO OUUOD U() F UOIISONY)

42(q—7) = (¢)¢

¢ JUBAINS Of 480 3] INS OIUPOP O[RPOW o7 “( ® Imorodns © 00AR q
19 v sorpurered xnop wopas ()L dod-r op sodnoid sep woIN0AY [ YMPeI) b S[PPOW UM AIPNIY ()

000z ~ p0NV
00°0T ~ £V
08— ~ 20NV
169 ~ 20NV
007 =~ 201V

<MH0Aad

{ (s)ooexa (juos so[enbsa] no) 980 afenbe| ‘sojueams suoryisodord

sof runred "sId 0 ® UOIIOUOJ 99390 dP (DY) 9GIN0D B[ SNOS ITR,[ WIPNIY IMOA U ¢ UOoIIsan)

24

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Sujet

Tome Tutorat

Z 1891 9p

QIQILIO NP 9I101RI[R J[(RLIBA €] 9P UOIINGLIISIP 9P SoNaNb So] suvp 189 2 1597 9P 9I9ILI0 o] ‘10]
%6 oubsi ne N 10 O, uorpemndod oun orjus enbrjuspr

JUOWOATIROYTUSIS 150 wiyG op snd ninod juede seuuosiod op uorprodord op uorprodord e (]

96 anbst ne N 10 DI, 9dnoIs o] d1)uS USIIYIP
JUOWDATIROYTUSIS 189 wiyG op snjd nanoo juede souuosiod op uorprodord ap uorprodoxd e D

QZ'T 19 F9'T 213u0 350 4503 op onbpsiyess e g
TE'T 19 LG'T 219U 150 1599 op enbrjsiye)s e Y

{, (s)oroexo (juos sofonbsa] no) 450 offenbe| ‘sojueams suorjisodoid sof ired g UOIIsaNy)

04T 19 94T 9IS 189 UOIYRIYIUSIS
Op 9180p o] "sed XNap s9 suep wyg op snd nmod juese souuosiod op uorprodord e wreduwod op uye
9SI[RI 919 ® 189) U[) “wyG ap snjd namoo juo sjyuedoryred sap 90z ‘O odnois of suep onb s1ofe wyg
op snd numoo juo sjuedrred sop %09 ‘DI, 9dnois o suR( 9IqUIOUYP 919 € wy G op snd numoored
quede syredoijred Sp 9IqUIOU 7 "9SINOD SUN INS 99N[LAY 919 93msue © anbisAyd eoururiopred e

077 SNOS 77 189) 9P 9IYILID NP SI0JeI[R J[(RIILA ] 9P TOIIN(
-LI)SIP B[ ® 2 1S9} 9P 9ILID Np ddueuajIedde, [ 10150) & JUSTASI onbDIJSTIRIS 507 UN ISSIRAY

}59% 9p °IQ}LID un no HHNQ OP O[[tAIRUL UM NS Tosodax uS@Q Js9} np uolsnppuoo e (I

%6 onbsit ne N worpemndod e 30
DL uonyerndod e[ 013U JUSIPPIP JUSUIOATYRIYIUSIS )50 onbI[oIseIp o[[oLlIe uolssold v )

94,¢ onbsit ne onbryuspt
JUOWDATYROYTUSIS 150 D (J 10 DL, syuedmorired sof o1quo sonbijoiserp so[oLglre suotssoxd sor] g

uoryendod e[ suep onbry
-0)seIp o[[eLIIIe uolssald e[ 30 ayed op odA) o a1jue sourpuadopul,[ 456 S[[NU 8sAYJOdAY, T "y

{, (s)aroexa (juos saqenbsa] no) 159 offenbe[ ‘sojueams suorsodoid sof ureq T UOIISaN{)

046 = 0 anbsut ne [¢7) (9] 189 D 10 DI, enbrjoiserp
a[[oLI9)Ie UOIsseId B[ 911U 9OULIRJIP B 9P S[[RAISIUL, T ‘9Jed ap adA) o] oAR alres anbijo)seIp o[[eLI9)IR
uotssald e[ IS II0ARS oD ULR JIMPUOD 99 ® 189} U() “OHjwws GIT oap ouuafowr onbijojserp uorssaxd
aun 9quesexd (DH(]) 9uIgJed9p 0Ny 9ed np 9mdur juede syuedorired sop odnois o "Hgwau gzl op
suupAow onbrjo)serp a[pL}Ie uolssald aun sjuasgld (N,],) 219 9Jes np 9resul juede sywedoryred sop
adnoi13 o ed110x0 | Jrear a)snl sjuediorred sof zol[d 99INSAW 999 & onbI[OJseIP o[[pLIdIIe uoIssald e

"G = 0 puaid uQ) -9[IpIR 100 op Irjred @ SOYINUIIS NO SOYIL} JUOS SHPSI[IINL
SOQUUOP SO "9UIRJeI9P 0InY 9Jed Np sarne (¢ = 2du 1o 0y 9Jed np 9Ivsul Juo syuedoiyred gg = OLu
syuedonred ()9 = u IS 99SI[RII 919 © 9PNYY,T "9OIIOXD 100 SURD SPIPNIY JUOS SJoJJo S0 ap sjoodse
sImarsn|d "uorjoeal op sduwog of 10 soueuIojod B[ INS 21N 9Jed NP 109, © s91d Op 9SSIPIUL,S UOTILIIIN
s)10dg JO A19100G [RUOIJRUIDIU] O} JO [RWINO[ J] SURD GI()g U0 onred opnjy ou() "SoIpR[RW SOUIRLID
JURSINPIT 10 SIOWPUL ] JUR[NUIIS SWIIOD JIPPISUOD 980 [ "OING 9Jed O] JURIY SWUWO0D Ny, pinolne
Jreuuod wo nb 90 Juensssp ‘wrwo)}() dardwy,[ surp npurdar 991 159,S 9Fed 9 ‘erdoryyy, p 99roduy

(gT ® TT suolysenb) ¢ od10I10XH

setd 941°0 % %[8°27 *€"ce]
0 oruowmnoud op sjuelye syuorped op uorprodoid el op %66 ¢ Led op o[eAoul T

serd %60°0 % %[8°L7 ‘€ 5e]
180 aruowmaud op sjureye syusired op uorprodoad e[ 9p % GE 8 9OURYUOD 9P S[[BAISIUL, T

=

TIN P %G6 ¢ 1red op ofreatojur | onb ogrey snyd 180 TN 0P %66 ¢ 1red op o[[eAIO)UL, T

MO A

ZIIN 9P %66 ¢ 1red op ofreatojur | onb agxel snyd 180 T\ op %G6 ¢ 1red op o[[eAolul T
F°(0 = d 9910U 480 dPR[RW 108 UO[[IIURYDY | 9P juaryed of onb oyiqeqoid e -y

¢ (s)agoexa (juos) 3so (sofpenbsol no) oronbe] ‘sojueams suoryisodod sof rmreg QT UOIIsany)

oruowmnaud op sed ()9 UO[[IIURYDY 190 9p sjuatjed sof
turred 9ANOI) UO 40 ‘uatstred [eyrdoy un p soousdin xne sjustjed (GT OP UO[[IIURYDY UN 1I0S TR 911} U()

(ZTIN) e T s 99 (TJN) SIOW T INS SAOUISIM XNe
guejuosord os ornowmoaud op spurejye sjyueryed op oIqUIOU NP ONDLIOIT} SUTAOU B © 9SSIINULS U()

Y a1eurered op uossio op 10] aun Ied (J a[qerrea e[ oypordde nad ugy y
smol ¢ juepuad sosipejrdsor] juos syuatyed so ‘Ouuaiow U5 (I
smol ¢ op sutow Juayser syueryed sop %06 "D
{0 ® 9[ed9 380 smol g smdep
el elop 180 [1,nb sIo[e sourewas g op sulow [B101 ne 9391 juened un nb 9iqeqord e g
$°0 = Y o1pwrered op o[prusuodxo 0] dUN JINS (7 S[(RLILA BT Y

¢ (s)o0exa (juos) 9so (sofenbsol no) o[onbe| ‘sojueams suorjisodold sof e ¢ UoIpsany)

2,60 op 150 snpd op smol ¢ sutowr ne
a100ud 99501 smmol ¢ smdop gsipeyidsor] elop juoryed un nb oyqiqeqoid ey onb jres u() 'y onQwered op
oferyuaTodxa 107 oum s ((7 99j0u) druownaud op syuTgje sjusryed Sop WOTPesITRIIdSOT], [ 9P 99INp BT

25

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Sujet

Tome Tutorat

LHLAS Nd NIA

07 9130lo1 U0 ‘O < 5P 1§
077 sed 9330(e1 o WO ‘© > Sp 1§

-onbrgurered 41p 1599 un 1esiesr mod so[qen
-uosrel Juos soseU10dAY sof onb 10yLIgA op JueleurIod $1891 SOp 9IIPI[BA 9P SUOIIIPUOD SO

‘smojewr)so sof sed 9o uoryerndod ey op sorjourered so JuLSIIIN sonbrisiye)s s3599 sor|

"SoSIIIN Juos mb o[earojur red simojewr
-1959 O] Ju0s 99 ‘sonbrysiye)s $3899 sof suep sosI{IIN sed Juos au spnouod SINOJRWIIS SO

¢ (s)aoexa (yuos soqonbsar no) 4se afenbey ‘sojueams suoryisodord sof Tired GT

ajuawIdne v anbsi o] anbsio] ejuewsne sowessmd e

orjad snid
QOUDIPHIP OUN 9OUDPIAY U dI)jout op sturtod jrerne syuedoryred op oiquiou puels snjd up)

%08 ap aypoxd 949 4897 90 op oouessd e
%06 op ayooid 1s9 1891 90 op eouessmd ]
9%00T op ayoo1d 989 1593 90 op aouessmd e

¢ (s)ooexa (juos so[onbso] no) 1so afenbe| ‘sojueams suoryisodord sof ired FT

v

uorjseng)

5

mJ A

v
uorjseng)

‘¢ = P4 — 2ol : 1py puaad uQ
T /10w ¢y ap 189 2ds 0 OLs (T 10 D], S0dN0IF So[ SURP 9JB)OR] OP UOIYRIIUSOUO0D ] op odL)-11809, T
‘0 1© DJ, sodnoid sep UNORYD SURP 99INSOUL 919 © 9IIDI0XD,[ sdIde 9)RIOR] 9P UOIPRIJUIOUOD BT

1509 90
aarej owout puenb nd jreme wo ‘oreuriou o] oun sed Jreo,u uoIORI AP sdurey Np 10 B Ig

opue1s snd 939 Jreme (T 10 O], UOoeaI op sduray
SO OIS SOUSIIPIP B[ onb oyruSis o ‘pueid snyd 919 jreine UOIROYIUSIS op 9180p o] IS

9% T°0 © INSLIJUI 156 1S9} 80 9P UOIYRIYIUSIS 8P 918D o]
%1 © moLdns 159 1599 90 9P UOILIYIUSIS Op 9IZP o]
sowepuadopur,p 90} un o139 Jnad 9SI[RII 59) O]

¢ (s)a0exa (juos sofonbsar no) 4o afenbey ‘sojueams suoryisodord sof Tired €T

&)

Mmoo A

v
uorjseng)

“9SI[BYT 389 X np 3899 u()

ST0 > %09 19 ST0 < %0F : 9IURAINS OIQIURW B[ P dNGLIISIP
os D snpratpur,p uoryemndod e suep uorpoesl op sduoy o S0 & (>) MdLIUI WOTORT op sduray
un 9yuesyad Juo Lz 19 sT') © (<) moerndns uoroear op sdwoy un 9jueserd uo ¢ ‘0T, sywedorred so

e -syurdoigred sop wo130e1 op sduro) o JURINSOUL US SISI[RII 999 JUO UOIIRITUOIUOD OP SIS97 SO(]

26

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 aj310dwiod 19 GT € T 9p segjorownu seed GT JuaIjuod jalns o]

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘0ANLIdY,[ Op U [ JUBAR USTIRXS,P d[[es B[ 19)3Mb ® STWIPR }50,U JepIpUL) UNONY o
SO9SII0)NE JUOS SOOLIJR[NO[RD SO o
‘OpNRIj 9UN 9NJIISU0D
soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
*SOISIOND $9SED SOP 9JJINS B 99107 JUUIA[d0d I[duTor © I9[[IoA
oAno1dy | op opquuesus, | mod apduwar ¢ 189 D) S[[LIS ou) e
“SO[[IU SWIIOD S$HYIIPISUO0D JUO0Ids osuodar sues suorysonb sory e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowal ne J10ap op aud| aun ajrodurod uoiysenb enbeyo I1ed

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9309.1102 Ju0s D) O[LIS 9I)0A INS SOISIBS SUOIPRULIOJUI SO onb ZoylIoA

ooo0oagd oooo0 oooo0
3 adayv 3 adi49ayvVv 3 addayv
oooon o€ [y Ry o 4 BO000ONA <
ooooano oooono ooooo
3 adcayv 3 adad49ayvVv 3 addayv
oooon se OO00O0O0 € EOEONE 1T
ooooano oooono ooooo
3 adayv 3 add49ayv 3 addayv
ooo00 ve 00000 ¢ O0OEmn o1
ooooo ooooan oooono ooooo
3 addayv 3 adayv 3 adad4ayv 3 addayv
Oo00O0O0 sy Oooo0O0 €€ OO00O00 t1e Ome0Om0O 6
ooooo gooooan oooono ooooo
3 addayv 3 adcayv 3 add49avVv 3 addayv
Oo000O0 v oooo0O0 ce OO00O0Oo0 oc ooooOm 8
oooo0o ooooa0o oooo0o ooooOo0o
3 addSayv 3 adayv 3 add49ayv 3 add9ayv
Ooo00O0O0O ey oooono te 00000 6t 0000 2
oooo0o gooooa0o oooo0o ooooOoo
3 addSayv 3 adayv 3 add49aYyvVv 3 addS9ayvVv
oooO0O0O ¢ oooo0O0 o€ OO00O0O0 8t oomeoO0O 9
ooooOo0o gooooa0o oooo0o oooOoOo0o
3 addSayv 3 adcayv 3 ad49aYyvVv 3 addayvVv
oooO0oO0O 1y Ooo0000 6c oo0o00o0 L a0mB0O0 S
oooo0o gooooano oooo0o ooooo
3 addaYyVv 3 adayv 3 ad49aYyv 3 addayVv
oooo0o oy Ooo0o0O00 8 oo0o0o0 9t E0R0O0 v
oooOo0o gooooano oooo0o ooooOo0o
3 adad9aYyVv 3 adayv 3 a9V 3 add%49YyVv
00000 6€ oooo0O0 L ooOm0O0 st ooom0O €
ooooOo0o gooooano oooo0o ooooOo0o
3 adadayv 3 adayv 3 ad249YyVv 3 a9V
Ooo00O0O0 s ooo0n0 9 BEROON VT E0EENE ¢
ooooOo0o gooooano oooo0o ooooOo0o
3 adayv 3 ad9ayv 3 adayv 3 adayv
oo0o0o0o e 00000 S¢ OOm0O0 €1 E0EER0O T
(WW/r) souessieu ap a1eq OO00000gggg»wn
000000o00g=ar 00000000dg=e | ...
aoo00ooaoogswnr e O00000004gg s ospwny
goooooggdg=aw i O000o00ggoggmw
OooOoooooogwaw O00000004agw za
68L.9GVvEcCTIoO 68L.9SVv¢ecTIoO
NOILYDI4ILN3Al
dnsey oy jedoIn| - dNSCY
: wop WU_._U m_gmn_ WP_mL®>_CD
6 : (3ds) an T:ouoiny

HANTILI, T HIONANINOD dd LNVAV JUIT Y

UT : eAnaxd, [ op 99an(]

sonbijsije)sorg - senbryewdyreN : 6 H/N

SSVd g.u oue[g Uswexy

NOILLOHHYHOD

$Z0C-£C0T SITRYISIOATI() 9QUUY
991 SLIRJ 9JISIDATU[) — UG $900Y,[ Mnod UOIPeII0SSY

27

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

: SIO[R RINR UO ‘4 X T SULIOJ B OP 159 ¥ *(7),4 99ALIOP B[ IO[MO[RD PIOQR D BA TU()

(1) oMmOED — 7 %

ATM\zv urs g + QM\/V SO0 ﬁv 12°
()% + (1)

(M4

$ 91109,S 9[RIDUYS UOIIN[OS BT

O[eIOUYS UOHNOS B[ JUDIQQ — € &

(Ggp)ws g + (s p)s007) 0
(B)us g + (3)s00 V) 02 = ()14

1 DUOP J1I99,S dUISOWOY
UOTN[OS ®] ‘gA = ¢/ 0 g = © D0AR (i F O = . OULIOJ B[ SNOS JUSUWILIAXD,S SUOIIN[OS XNOP SO

gM—T= g/ T+ T =
[4 7 [4
—°  —ry — =
VA I cINM+T
ouop ® U *(gT— UAI( OANIOIPOI TO JITLD NR ZT Al

29AR ‘T— = ;2 auuop mb 2 oXe[dwo 9] ISSI[IIN BA UO S[991 SIUION S9] suep sed 9Isxo,u g[— /N 1ed)
SoX0[dUI0D SOIUIOU S$OP JUOISS UOIPRNDY 99390 9P SAUIIRI XNOP SO JIYL3IU 150 JURUTWLIISIP 9 anb N

Tu

CI—=LXIxy—(F-)=V

L+ 4 — 54 2 onbpsugiortes uoryenby, [ nosgr uQ

ouUQSoWOY UOIIN[OS B[ ISUTULINIO( — T % g

Ly — g

: anbrystglorIed worpenby mod 1sure e wo ‘(juesodxo Uo OIUINT N
puodsor1oo , ajoquuiAs onbetp : drjoid) 4 sop red y sof 100e[duraI op JIPNS 1 ‘ourtiIoy enbsaid v uQ

*9TRS0TOT] UOTIN[OS ] SIOA JUDUIIIAIIP IoUIMo) os nad o 19 (o = ()0 Inea -9
anbsmd) a1grmoryred UOIIN[OS 8P SYDILYDAI SUN SITR] P UI0se( sed dUOP BNk A U [T ‘DI(WOW PUOIAS
SuRS SJURISUOD SIUSIDNJO0D B SIIRIUI| 7 130D Op S[[PIIULIOPIP UOIenby oun doA®R 9ANOIJRI oS ()

0=34L+ Ay — /=

¥, — Ay =
Y — MT+YE — HT =
(36— e +38— A=A

: () oredmourid e[ suep () TOISSAIAXD S[OANOT 99190 JUIRTDIUTRT 9390[UTT ()
(@ qg—p=¢

2 (2)0 101081 MoOd SwIR)SAS NP oUSI] oIIWLId e[ 9)INSsUd puaidal uQ)

(®) lg+4e— o= 4
: OUWIQ)SAS D1)0U OP JUSI| dUIIXNOP B[ SURP 99uUOp [ op uolsso1dxo,[ 99msuo 9309[ur uQ)
\.m. + \.‘VNN = :v\

: OUWIQISAS 9IJ0U Op OUSI] dITWeId ©] IOALIOP BA UO ©[9D INOJ

enbiysrIojorIed UOIYeNbY | € IOALLLY — T & g

‘(oumgur M JuLIASI 10 AqIssod TR © JNOY SO OSIOATI,[ SIIe]
srewr) [ op oun oImMpap Ue smd y op UOISSAIdXe SUN IDUTULISIIP PIOQRP BA U0 B[9D INOJ "oIpuodal
Joanod mod aumR)sAs o] 9IpNosaI T Jnej [[ ‘suolyenbs so[ Jpinofe,p 103149 mod ¥y 30 [ eIvjou uQ)

@ D swer

(IVaA
q) (xnvd v) («oroxd » e[ dod- e[ 90 « 1moyepard » of 3so dod-3] [ no) moyepard/eroxd odAy op
uorpeor oun jmper) mb 0o ‘dod-31 e ooae onururp dod-f e[ 90 dod-p e[ doar 1010 dod-3f e[ 1SUrY

-onurmIp ()L op Inarea
[ quession (7)y un mod anbsmd ‘(7)y op JuSUIOATIRSIU JUDPULAD (7){ 9P SUOIJRLIBA SO ‘DITRINIOD
Ny "I0)uowmsne Juowees9 eA (1), op INA[eA ] ‘OJURSSIOI) dIITUIIP 91790 op INaTeA aun mod J9Jjo 1ud
‘(2)¢ ap yuowmaarysod Juapuadap (7)Y Op SUOTJRLIRA SO D] "OUIYISAS 9IJOU P SJUSIDIPA0D SO] IOPILFAI
op Jugns [T uoreI op odL) o oIyrRUIOd MO “Iedusmod Werq Inod smoo op uonsenb o93130g

q 10 V sl m“

i T uorjseng) ,u

(1) wsgrot = (184) 500 08) o2 = ()F @
HAQM\/V R TAl TM\/V 509 omV w? = 4= "a

0 = L+ 4% — g4 : 159 (3)3] op onbysugioeres uorpenby, T )
anoajepaad/oroxd uoryerar sun,p ndes [ g

uoryrduwod op uorye[alr aun,p 418es [ 'y

{ (s)agoexa (juos sarenbsa] no) 489 affenbe| ‘sojueams suoryisodord sof Tmired T UOIIsaNy)

Il
—~
+~
=
~

e+ (1)ye—
M+ @y = )

Joo+:0] 3 2A
: suoryendod op sodnoid xnep sop UOIM[OAY,[ 211109p Inod jueams auwa)sAs of asod u()

0e=(0=2)! 1 01 = (0 = 2)y : soImsoW $OP IMIP Ne $9dNoI3 OP SIGUIOU I INS JUOUSIOSUAT SO
opnI9,J op seguuop sorT *(7)y woryouog v red dod-31 op myed 30 (1){ worgouoy el red 9juesgrdor 3so dod-p
op sodnois op sxquiou o ‘sdwog np smod ne dod-y[ op 10 dod- 9dnois op oIqUIOU NP UOIIN]OAY, ®©
JURSSOIPIUL S S 9910)) Ud 10 uoder ne dod e[ op 9UpIRW o IBIPNIY P SPIOYP onbisnw op 8ouede o)

(g & T suorjsenb) T ed1dI0XH

28

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

: 9seq op uorjenby,[ suep 93msus 9)29(Url sof U()
lewﬁw + @N = QU:VNA”
12_2PT — q+ g =
W%+ =0

: 9seq op uoryenby | suep 1930a(uror e[ mod SI0] 7 ISALIOD ©] 9)INSUS BA U()

2-2P +9+199+ v
OREIOL

62D

1 ouop ®
uQ "%y I9j0u eA uo,nb 9180p puooes np awouAjod un p aIdrmoryred uornios e[ 30 Ly I9j0U kA WO ND
aferuatodxe WOIIOUO] B[ 9P 2IQINOIIRd UOTIN]OS B 9P SUIWIOS B JUOP 150 ¥ 2I1No1Ired UOIIN[OS 0]
“(917919u0U0dTs 19 941D 1U01OUOS) SOT[ANST STOIPOUO] XNOP P SUITOS SUN JSd DIGUIDUT PUOIAS DIJON

ﬁ 21IMoIIed UOIIN[OS B[ IOUIMLIDII( — §

5-2d + PV = (1)%
: 91109,S dURBOWOY UOHN{os © ‘J191s0d 10 JURUIMLIISIP o] anbsmg

= L4 <—
IT=(e-) XV — 5=V

e— =204 BE]

: SOUIORI SO JURANOI} UD ‘DIPNOSYI B op Uye anbijsiigjoeres uorenbs [ e1pusidor u()

ﬁ 9IqUIaW PUOJSS SNOS 9[IPUIS UOIIN[OS B[ IOUIULINIJ — T g

€—Adg+ gt

: anbrystgjoeIed UoTyENDY | 3INPIp ud uQ Oye — Yyz + Oy : owwioj ey op
uorjenby oun 0oA® SANOIYAI BS U() DIQUISW PUOdes o] Iowiddns op JIPns [ ‘UOIIRN)IS SI)0U SUR(]

ﬁ anbrsrgjoeIed uorjenby | PUILINGIQ — T g

: sade)s 1ed Iepg9ooid A UO juRAR SUITIO))

@1 D swe

(IVHA g) "21p10 puooss np a[e1juaIgyip uorenby aun p ouop 1se s
[T ‘UOT}OUOJ ] OP 9PUOIDS 9IALIIP B[ ® NbsN[ 9AN0OIJOI WO 1T : SIM0D op uorysenb aj1jad oun 0I100UH

QIP.IO PUOJSS NP I[[oIUD.IJID :C.:i:?,\‘ oull, p FTJ;.V. ST < m E@@H \

(IVHA V) ouss
9P JURSFURTD S[[NU 9PUOISS 9PALIIP UN Ied SSLIPIORIRD 9S B[9D ‘JUoTLNDIjRWSIR] "UOT}OUO] ©] 9p

(99ATI9P =) UOTYRLIRA ] OP JUSTIASTRYD UN Ted Jmper) s v[ed ‘() U uorxayul p jurod un e wo nbsmg

() uo onuue,s (}),4 9PUOIAS 99ALIP €] < Y T) \

Joo+foo — [ ans sruUy9p 3180 Y

801 i

428 .6 € SV
“N\x.fﬁ._.*o\ﬁIN*M‘T“m\mﬂIK:IGE

o

a
e 6 g 8ot v .

w2 =5~ tor ~ ot ~usPe T RPu=(N1 D

QIpIO PUO0ISS NP O[[OIJUSISPIP uorjenbo sunp pses [ g

0 ud |[nuues (), SPUOIIS IPALIIP €T Y

i g uorjseng) ¥

;, (s)a1oexa (juos sofenbsa] no) 159 affenbe| ‘sojueams suorjisodord sof IR g UOIISaNy)

“INR[RA WU 93399 ¢ UOIXogul p uQ_OQ unj [ = Ava\ QHEMEOL © 9ANOI)a1 UO pwﬁwﬁoa 90 DAY
12?8 16+ = (ae — W e+ ()4

: ouwiog e[ snos (7)y dod-3[ op sodnois op aiquiou o] WIPNJY IMod JSIIIN 150 S[POW NBIANOU U[)

99 D ‘g : sorela sesuoday

(IvVEA @)(XnVd @) IVEA D)
((rgp)s0008 + (s M) usEAOT—) 12 = (DL
(Ggpyusgr0T + (sg0)50001) 42 = (D)

: DUOP ® UO IOWINSII INOJ
M\/oﬂHWHmuooﬂHv\uqowﬁcO
qaen =
(ggpr+v xo0) x1=(0)f

s uo ‘()¢ mod wapt 90

V=

(@x0+y x1)x1=

?o X M\/v us geN + Ao X m\/v mooM\M\/L xo? = (0)4

: quamaTe3y Jres wo srew ‘0T = (()y onb jres wo gououy, | sexde,

90 v oumond - ¢ & |

_HAQM\/V S0O mM\H\/ —+ Awm\/v urs M\M\/|% «N@ =
14z — [(10) soo gep + (sep) wsyep—] 2 + (e
(Mg - @ =@F

2 (2)y 9 (2),4 op worssaIdxo d[PANOU 99390 daA® (q) UoIssaIdxo [ orpuaidor g nb snid e u(
:NM\,V SO gEN + QM\/V uts M\m\/lg 22+ ()He
:“NM\/V sooggN + Tm\/v urs v\m\/; 22 + :ﬁ\m\/v uis g + Qm\/v S0D i 22T

OF

29

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

0 0 0
w,_o1 \ = lho| =w - \
4 [4 [

2 ouop B UQ *(;,2 9P 9PALIYP ‘,_9—) IR SUN,P SPALIYD [ Op 30 (,7)
uorjouoy out,p ympoid of & uo,nb enbrewns uQ ‘JJJ OUn SSI[EI U0 ‘o[eiSul oxrrwold e[ moJ [T

r
S ) €] 2] [ L]

. 0 0 0 0 or
1 \IE%S \L%T@ \i?b& \i%t?? \u% [T+ #)s09 + (7 — 42 — 3),-9-] \
14 (4 14 (4 (4 (4

: arep snid 1o A mod o[eI8oul, [ 19SLIRIUI] BA ()
0 0
w1+ @500+ (7 — 16 — 1,0 \ = ()3 \
(4 14

"9[RAIOIUT 10D SURp sInaleA sof sed JIULINOJ ou
nea[qe) o enbsmd g 10 () 1)U UOI}OUOJ B[ IIFYIUI PIOR P IOP UO SW)I sIoteld XNep $8d IoJ

D €V swayr

i ¢ uorjseng)

00°0c =~ 90NV A
00°0T =~ 2010V "
08'z— ~ 200V D

7 160 = 0NV 'd 7
007~ 200V 'V

¢ (s)ag0exa (juos sofonbsor no) 9so aenber ‘sojueams suonisodord
sof Turre 'sxd 1(() @ UOIIOUOJ 91390 9P (,H/]}) 9GIN0D B[ SNOS dITE [ WIPNIY JNOA U() § UOIIsan{)
T+ (1)800 + (7 — 92 — 1), 2— = ()3

: uorssoxdxo, p 7 jiyisod (991 9noy mod
aruyop 39 o[ “dod-3[ op sodno1d op 91qUIOU NP UOTIN[OAY [ JURIPIIY S[IPOUT SWRISIO) UL SIPTID ()

19 D ‘g ‘V : soreia sesuodoy

(IVHA ©) Joo+ 00 — [ ms orugop & dUop & u() ¥ s soruyop
suoryouoy sep juos mb soferyusuodxs,p 1o swQuATod un,p swwos e[ 19 Mb worOUO] SUN ® U()

Lz 6 g 801 [
9 —=—)— — 1= — o— 4+ 20— =1
(xavd @(AOVEA D) 2= ¥y T w2 o = B
‘JuoTaRUL |
w=da 0=v—%-g6+V
v — 7 _
7=V = o~ d+V

o jueAns @Qa@um%w 9] sIofe JuLr}qo u()

v — m —g6+V =0
oxg-2F — m — oxe-246+ @V = (0),4
e
= M\M —g+v =1
oxN\wI%on %Imoxmloxﬂ,\mm._.owTHﬁov&
:ouop e uQ) ‘T = (0)y 9ououg | saade,p © wo snyd a(J
w2V — m — 6246+ PV = (1) 4=
22T + % - wm — 248 — PV = ()=
- M\M - “% - mm — 2T+ PV = (Y

: (2)y UOTOUO] ®[ SI0] g IOALIYP pIOoqe,p
store ea uQ) "0 = (0),4 Ted esujoered os mb 90 ‘Durdlio [ ® worxegurp jutod un e A [1nb Jres uQ

ﬁ € 10 V Buleg — §

Lt 6 ¢
e e i ) < o L

9¢ 0T T
1+ ()% = (1)y

: (%) my pmolne onry un srdde re, [ sewoq) ISP
j TOIIN[OS [SSN® 159 SUOIIN[OS 9P SIIRYUI] UOSIRUIGUIOD BT | JUSUWISIIRIUI] SOQUIqUI0D JU0s b suonnjos
sop u0s INSVHAAS 10 INSSHADS sof enbsind uoryenby,[ v uonnjos ¥[ aruajqo,p jpurod snou swuos
93302 ‘fodder .mod) are19uds e[ I9AN0I} Mod SUONN[OS XNIP SOp owrwos ] o1rej g nb snid v u uQ

ﬁ @?w.m@ﬁ@@ ﬁ0m05~0m N~ h@ﬁms.ﬂ@a@ﬁ— e 4 uﬁw g
1T 6 ¢
B e e U]
e 9z 01 1 @
‘108
I-=p ¢ =pe—
L_=» =0g—qz+D
% PR 0 ¢ —qC 4
o =14 Z=q¢— ¥
t—=7 1 =vg—
e GO

(g 99 0 ‘g ‘T I) dIUIDW PUOIAS NP SHUSIDYJO0D XN XNBTY $9119 JUIAIOP S[[ P
19 2 ‘qQ ‘D 9p SINAeA SO 2I)TRUTO0D INOd SIPNOSII B SUII)SAS UN SIOTR JUSIICO UO ‘TOTYedIYNUIPT TeJ

12 2E T8+ = p_2(Pe—) + (9¢ — 9z + vg) +2(98 — vP) + H(ve—) =
2P T+ 1= T\% +o+19+ mi €- T\%m =()F ﬁi ¢+ T\%w + i =

2 PC 1T+ =€ — T+,

30

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

mmmH
v p
9
99 — 949 X — X D4 99 =
D » 1 7
D D,
99 — e X@L_IMQX‘QH
7 490 o DO
i
Y e
q— =
mm@ ww&@
@ pe

7% op oreD & g

: ([noTed 9 SURP SOIURISUOD SOP SUWITIOD SI[RLIBA SOIINE SO
JURIPPISUOD U SIIUIOP 93190 UO[DS IOALIIP JUaW[dUWIS 1$9,0 d[RLIRA DUN UO[S d[[alpIed 99ALIIP ®[
aarej anb ofodder os 10) d[qeLIRA SNDRYD UO[OS UOIIOUOJ B[ AP O[[P11IRd YALIDP B DITR] DJMSUD BA U()
9e 0=
—|+oy |—= ‘D)
W (75| TV 75| > @DV

e U0 ‘worouoy a1j0ou e anbrddy -erqerrea
anbeyd UO[as SA[AIIUIIPIP SOP SON[OS(R SINS[RA SOp SWWOS B[ ® 9[€39 N0 93139d snjd juaugotoy 1so
so[qeLrea sinaisnyd ® worjouoj aun,p aqissod uorjeLreA e[ onb 1Ip SNOU S[NULIOJ 93190 JUSUDIIIUO))
fig OIS

7otV [7e

: 91p snou mb smod np snurio] e[ op Io[addel os Jnej 1 B[ SIO[Y

d3dD ‘g Vv swolg A

(fx)fv

| 1289 F 90'g65 ~ [ d |
oeTY T e9'e6s ~ LA

| 1289 S (v D |
e > v g
q S[qeLIRA ©[ O JUOIA OpNYIYIOOUI 985018 snfd ®] Y

{ (s)agoexa (juos
so[fonbso] no) 9s0 ayEnbe] ‘sojuweams suoryisodoxd so rured "T0‘0 F 00°T = 9 @ G0°0 F 00°C
= » ‘go‘e6q = [ op Inaea aun amod sjyueams sorjouwrered SOp SINo[eA SO[ UUOP U() F UOI}SaN)

49(0 - ) = (g0)f

§ JURAINS Of 480 Y IS OIUY9p O[RPOW o7 "q ® anotipdns ® doar q
19 » sorpurered xnop wopas ()L dod-r op sodnoid sep woIN(OAY, [ YMPeI) Mb S[POW UM SIPNIY U

dq : oreia asuodoy

(xava @)(xavd a) 08~
g+ (p)us+,_ag1 =
0—7+0—Rus+ (1—,2) 7 —0— gFy2=
0 0

ol + Slyws] + [, o v~ [, 0] =

0 0 0 0 0

O + O(»)ws] + LTL I CR \ P \ — L%L = w0y \
99 () OIS STRUI APOTJIUL DWW [ 101 IOSI[IJN BA T()

o 10  SweI] m.

(IvaA D)(xavd o)(xavd v) 169~

z+ @Qus+7y=

0-2+0—@us+ (T - ;2) 7 =0 Zg? =
0 0

o]+ 2ws] + [, 2] v = [ o1,9]

O] + Y(p)ss] + MTL ¥ — 1P, 918 NO\, +p, 91C No\ - MTTL = w1y NO\,

: % U0 JN0Q ® N0 M0} 19WI U0 1§
. 0
ot = w1 NA\

: o[eIS9yur arIuIsp B mod awgur o] [

tys] = (@)oo [

: oferdoyur ouLryenb ey mod owur o1 |7

0 0 ) 0
2l v—=w, - N\T =1p,.97 N\

1 O[RISYIUL,| 9P 9)UR)SUOD ©[ 11108 I0AR saIde
,—2— uorjouog ey eanruiid juewerdws 17 119d U0 [RIBOIUL gupf B B 93INSUD 9ssaIIuLs uQ [

31

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

(uonporrysnos osruwold e oarey zroanod amod g — g + 46— = (T + 12 — ;1€)(3)— : 904y)

T + 18 —
7 (1c + gc — g€ —
THI—ge el + 19 — g0 — €

CCTIC e
INOYRUIWIOUID U 10 ZT + 19 — ;17 — (1€ INOJRIPWNU UD IO 20AR SOWQUATOd P dUUSIPIPND cowm%%
B I9STIIN A TO ‘[9d N0 "sopduars snid soreidojur smotsnid uo 7p (7)% ﬁo% oreId9jur,| 10soduwoo9p
1oanod sp juear uorssexdxe [ wnuwrxew ne oyrdurs op I0Aesse pIoqe,p jnej [ "8 dUWIWOD oIre]
' quopiag sed : sowguAod op jrodder un 3se mMb ‘WOIPOUOJ B[ ILISYIULP SPURWLD SNOA UO ‘TO]

d e g sweyy

"Joo+ ‘00 — [ 1ms 9108 ‘1991 M0 mod dTuyep
JUOP 989 I WOTOUOJ R *() 9P JUSIIPIP vIes owQuATod o[ ‘2 op Insea 91nog mod ‘9p Jueweny sed
A[IUUR S U JUOP 19 ‘D[[99 SUIDRI SUNONE JowpR U owQUATOd 9] ‘J118S9U 189 JURUIWLIOSIP o] anbsim J

0> 02— =T X ¢ XV —4(g—) = Vv jueuruosip of ‘sury

é 0 4Vd SIVINVI USIAIA N
N 18> UOBIUGOp Op S[(UIOSUd, [ 9P oIn[oXd $9] mod soutoel
S90S IOUIULINGPP OUOP Y0P U() O[MUURS T + 47 — 1€ Seq np
owouA od of onb o1rp-e-189,0 ‘() Ted IOSIAIP OP IRISS JIPIOIUL
[Mes 9] ‘uorpouoy surmod sswQuAod op jrodder un e wo 1oy

; UOT}IULJOP 9P dUIRUIOP J] ISANOI} JUSUIUIO)) .

|oo+ ‘00 — [ s sruyp 950 Y <— 3 \

(T + 12— 229)
T1 + 108 — (107 + ¢12T — 76
(T + 12 — 712)
(72 — W8 + ¢10€ — ¢#81 — pI81) — (G1 — # + 448 + ¢40€ — ;1LT)
(T + 12 — 22€)
(2—19) (@1 +19 — ot — ¢#¢) — (T + 18— #€)(9 + 17 + 46—)—

j R[I0A 30 ®d oy 1eoe[dwor g nb snid e uo FA et

ey = ,(a/n) onb jres o ‘yuRULIUTRIN

T—19=,09 09— — ;6 = : SUOOUOJ $93110d S9D IDALIPP SIMSUD A U()
CHIL—Jde =0 12 CI+19—gc—Jde=n

: 1sod Ted IeousmIIOD A U()

‘) IN0Y
1950dwIod9p ea uo ‘onbrued op seJ j; 99AP (Ipw opueis) 9j13ad el 1omores mod aarej jyuetIUIO))

q 19 V swal K“

i G uorjseng) ¥

7 9LF~wp WA | 7

WEGEZE O + (g + 92 — ge)ul — 9 = Wy ¥ a

7 Joo+ ‘oo — [ ans aruyep 180 ¥ D 7
eHIE—¢IE

et = (DA d

+15— 478 .
ww“mmxﬂmv =®A v

l (s)aoexa (juos) 3so suorpisodord sop (so[[enbsoy) offenbe[ ‘UoTIoU0J 93190 JURWINOUO) G UOIISANY)

. CHIC—¢ ©
L= m T
v v 0T =% 1
. Issne @QQO@ GO
¢+1C— ¢
¢ =y

Tl +19 — 3¢ — ¢3¢

: yisod 2 oy mod ‘spowt swrym un ssod u()

o 99 D : soreaa sesuoday

(Tvaa
@)(xnvd a)(AVHA D)XNVd g)(XAvd V) "2reio3 spnyneour] g spiod op snyd of suuop mb v
U9 OPNYILIPOUL,] JUOP 189,0 ‘Opurid snjd e[ InofeA e[ © v ud df[orjIed 99ALIIP [ doAe Nb 93eISU0D U()

00.2'89 >

L99T°TE +€20T°L8 >

10°0 X Tm+m\ 19| 4+ 600 X oL >
G 5 )° i g

9 Q| —

W5t o) #| V] > (9v)iv

1 D9AR DATIOI1OI S O MO ® JNOq ©d JNO0Y JoUW UO 1§

H|M+N‘m~| 99 =
D D ®
mwm + 99 — mm%l =
s°p | o L
% x@+mmx@ \mm%\“
490 ’ 9@ 7 P
© e, _
299Q  19Q
qe _ 9
2@-ve fleo
ﬁ m op [nore) @ g

!
()

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

04GL 9P 101 359 PH[IQISULS B

G0 X €0
(n)d
(9)d % (s

nd
(ml9)d

28
: 9I[IqISULS [ op [No[eD 9] aipuaider ouop jnad Uo ‘z() 9P 1S9 9pe[eW 8139,p 9N[IqrqoId e
z0=
TOXG0+E0xa0=
(sumd+(sun)d=(nd

1 sore109) soqrIqreqord

sop oamnurroy ey saxde p ‘mmores mad uO ‘g0 = (S| P ‘G0 = (9)d ‘9ououwd,| svidep 10
(W)d
TN o Al = UANIS)d
(S)d x (Slm)d (ls)
: sofeq op onuuroy e[ saxde, ([
(mls)d =2s

‘quered juowonbryemway IR
« 21107R11dSO1 9YNOIPIP,, dUSIs o] 0JuasaId Juoried o, JUOWOUIAY,[ § 10  Suowmoud dun e juaryed
9], JUOUWIOUQAY,[ JN 990U U() "Ope[eW )s0 UO Is SUSIS 9] IIOAR,pD 9IIqeqold e[ 1S9 9N[IQISUSS ]

s np opiqrsuos vy <y woy] 3

¢ op N,f,;..;.:::::l:l: oIpereur e[ .:ZX\..L;.::Z.N.:\,LL.N 93[mogjIp,, ot
i g uorlseng)
ojuowiSne  soroyerdsal

S9YNOIYIP,, SUSIS NP YIIIQISULS ] ‘djuomrdne seduaSim xmne osruomwmaud e op odusesdrd ©[ 1§ '

oruownoud oun oae sed
9U 9P SEOURYD 9P Y(¢ ® SOI101RIdSOI SPINOYIIP 99AR S90UaSIN Xne 9jues9ad os mb querred un (g

sruownaud aun II0ARP S92URYD

—

SUQLLY¥NAOd 30 UOSIFI¥dWOD
13 SITALURAAAIA SUOLLYNDI |

i SsNY9 Nv3g

ol 4

9P %0¢ & saa107eIIdsal S9)NOIPIP S9P 99AR seouadin xne ajuasaad as mb juaryed un °H

%01 9p 189  eruowmoud,, arperew © mod  o1r0readsar 93moyyIp,, dusis np 9oyweds e g
9%0¢ op 189  eruowmsud, orperew ® mod  01101e1dsor 93O, dUSIS NP 9N[IISULS © Y

{ (s)agoexa (quos) 3so (sorfenbso] no) ofenbey ‘sojueams suorpisodord sof TR 9 UOIISANE)

‘sruowmaud oun dWYUL 9P JNOY JUO SOIT0JRIIASII SYYNOLPIP SULS SHOUSSIN XN®
Jueques9ad os sjuarred sop 901 onb jueweresdy ojou u( ~eruowmnsud sun Juo ¢ ‘syuerred s90 ruLIRJ
‘soatogeardser seIMoIp sop Inod I91MNsuod JuouualA sjusjed SOp ()G ‘S90UISIN SOP 9OIAIRS Ny

(0T & 9 suorysenb) g oo1010XH

~

o 19 D : sorelA sosuodoy

O IDVENOD
NOY j2redsid ey uo,nb so9pIia sep 104 919[€3 se 3 IS ‘SyjR
-01q 9P 0Xo ] JUIULIO) IIOAR P ¥t one swed %o T97] 9199 Xnod N7,

i103 g onol worg |

Q

(IVaA D)(XAVI a)  9LF
19+ (@ = (&) - S =@ [

1
[ 99801 9]
IO[NOTRD 39 9OUOUR, | SUBp douuOp Inafea es red opeiSojur oxgruIop e reoe[dwor g nb snid siofe e uQ
CHIT—4€ Of o oﬁ J 0
W ——— = |G+ —ge)ur| — || =w( \
P Tl O] = |7 =

© D9AR SIOR 9ANOIFRI 9S U()

N+ 1 — ge)u) — = p HEEE -

(] =w -

: arepo snyd 1oa £ mod jnad wo,[ enb 90 TeanmuuLId je wnwxew ne Isredss evlop ea u()

+\|‘+\|\

eHi—ge THR—dE

0T + 76— ¢+ 19—
(a4 P Sk S
ol + 18— T +19 — 15— ¢I€

“ouo(

33

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

"0 99 g€0'0 @1yud estdmon 3s0 ¢ = d mod () = Y )q Tesoddns qnad wo suog
‘0 e 889 150 ‘0 = d mod ‘(0 = X)d 1 E00°0 ® o[eS9 180 ‘gz () = d onbs1o] ‘(0 = X)d onb 111 O

F0=d 19 Gg'() = d mod sImafeA So[ dIJUS 1R NSIT
9Ij0U ISIPLIUd eA UO duop ‘©juesord sed 9so,u ¢() = d Inofea e[ anb ojdwod pudt os u() () = y
19 0g = u puaxd u() -orremurIoy of suep juosord neorqe) np rpres jnod uo ‘opider snid ‘uourg

(: orqssodunt sed
srewr 9[qeqoid nad $9I) JUSWDUIAY UN 159,0) jo[u sed srewr 019z 9p 9O0Id ULI( J$8 INJ[RA B[ dUO(]

80000 ~
00X T XT=
0
0-02(€°0 = T) X (€0 X ) = (0= x)d
“yueryqo uQ
A _
&\:A&\ ﬂv&& u - A.@\ - ;X«v%

: 180 mb ‘oreIIONI( 10T ] P S[NULIOJ ®] 20AR (() = X ) Io[Moren 11 jnad uQ

1b 9g11qeqoad ey <— 3 x

L::: 1S9 ;\:Q. S oU SIl

red sop u

ores zosse sud yso.u quaumouRAy exjo sourm [T JYPI[LA 1S9, T UOTJIPUOD SUNONY "SOIRI SIUSUIOUIAD SOP

10] 93IP 189 UOSSIOJ P 10] B[ ‘€'() = & Ied 99pIfeA sed 9so,u T >> 1 wONIpuod e[ onb glop 104 UO
‘)L JueAdp pueld $91) U 39 T >> 1 Is o[qeoridde 1o uossioq op 10] e

9°0 = \ a1jRueIed 9p TOSSIOJ 9P T0] SUN IS X I[qeLIeA BT <— ¢f TUS)] x

€0 = L 19 0 = u serpurered 9p o[RIIOUI] IO] SUN JUOD
1ns ‘segdorrequt souuosiad () sof rured seperewt sjuaiyed op siquuou of s)dwod mb ¢y o[qrLIRA ©T

‘¢°() OP 1S9 9pR[RUI }10S 9F0IIAYUL
queryed o] anb 9g1jiqeqoid e -eperewt sed jse u jueljed o] NO ope[RW S0 jusljed o] : Senssl Xnap
apassod mb ‘enbrjuspr jo ejuepuadopul sIdIURWI op BIl0je9[R PdULLIRdXe aun sI0] (g 91edar uQ

G0 =L 99 (g = u sorjpurered op S[RIUIONIq [O] SUN JIMS X A[qULILA B < WI)] x

i J, uoryseng) r

syuarjed g uoItAue,p 150 X op adA3-)aIed9, T ‘|

940G Op 189 operew j10s sjuoried sop 9nrow el onb vyrjiqeqoid e (]

AU 1S9 dPe[RU J10S dU sgutexe sjuaryed sop unone,nb srqeqord ey
9°0 = Y a1RweIed op UOSSIO Op 0] 9UN 1S X 9[(RLIBA ®T "¢

G'() =L 99 (g = u seIjureIed 9p S[RIWIOUI( [0] SUN JINS X S[(RLIA B Y

{, (s)ogoexa (juos) 1so (sof[enbso] no) ofenbe] ‘sojueams suorpisodord sof LR L UOIISaN{)

‘soutosiad ()z seo mured sruowmaud aun juede sjuaiyed op 2IQUIOU 9] SUUOP b dI10)RI[R S[RLIRA B X
910U U “Juewuepedrd onb swgw ey 956 sruowmaud sun Iroae p syusryed seo mod gyqiqeqord B ((Og
paesey ne Jsoyo us uo ‘earojeaidsar 9ymoryip oun anod jueiuesgad os sjusried sop 94()G SO TULIR]

D : oreia ssuodoy

ojuemIsne aouaesaId ef puenb snuruIp NJA ®[ 30 9juswdne aoua[essld e[ puenb sjuewisne JJA
B[ ‘9SIDAUL[ Y "OIpR[RW ©] op o9dua[erdld ®[ op sejuepuadopul JuOs 9I[I(ISULS [ 10 910Y10ads [ ¢—
j sI0D op uorysenb 1]

L:%.ﬁn np 93IIqISUDs B[ "9JUIUL 2 SOOUE n xne _v.:::::;:Q ®[ 9p _v.»:;Twr\v.ZN B[ IS <— m E@GH x

(xAvA @) orumowmaud oun Iroae sed oU 9P SPOWRTD P 940L ©
soa107RIIdsor S9IMOLJIP J0AL S90UIFIN XNk 9uas9rd os mb juened up jeruowmnaud op sed Juo u %().
‘serrojeardsar seymorgip sop 1nod s9juwesaad juos os mb sjueryed seo turred onb oIrp 1SSNR NBA B[R

(IVHA D) ommowmoaud aun I1oAe P S90URTD 9P 940 JIOUIATIIN]O ©
SoI10)RIIdSeT SOIMOIPIP SOP 29AR S90uadIN Xne 9jussard os mb jueryed un ouo(y -eruowmaud sun Juo
soatoreaIdsor sgMOIPIp sop anod seouedin xne Juajuesgrd os mb syueryed sep 9 0¢ onb 11p gououy T

a D sweyy /.

%95 P JUOP 150 P3PS B

©
=
S

Il

S)d =dg
‘ouo(
(W)d

e x @1~ s)d

: (earernurioy of swep 9yuesord) sokeq op omurIog el svide p smolnog,
(nls)d =ds

: 9IIp-R-189,) "operew sed 9se,u 1o NbsIO] auSIs o] I1oA® sed ou op 91[IqeqoId ©f 350 93YDads B

0T op 3so eruoumoaud,, orpereut v mod ,o1109e1rdsoq 93[MILJIP,, 9USIS np 9310y109ds B +— wo
%0T oF «9! Pel T « I k PIMOTPIT IS 1P 9IIIIO3 Td 1

34

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

"GGQ'() UOIIATS, P S0 UO[[IJURIDY IJ0U SURD Sope[ew ()] op sutow jre £ [1nb 9grjiqeqoid e

'GCY'0 = ¢ — T 189 99ypIoYD 9N[Iqeqold e[ 01 OUO(] "UO[[IIURYDY dIJ0U SURD
07 ® motradns 4108 Y anb orpiqeqoad e 2IIp © 189,0 ‘Y © moatradns 3108 7 onb 9y1piqeqoid e 50 ¢

Gpe0 = ¢ eanox uo (0 aypoad snyd e[ moes) geg’) = ¢z mod 39 qg o[qes e[ suep 9310da1 uQ

£oN

6660~ —— =
6—o01 Z
(66£'0 < Z)d =
g9N 0
< ———]d= (0T < X)d

6—01 1—Xx

: 9IS SUIWIOD J[NO[RD U0 49 ‘7 d[qeLIeA o130 pualdol u() (0T > X )d Y21 U0

108 ;/‘.\

).II2)UI QM S9f .::.:..1 Seperewt ,J;:L.:Ql op aJlquou 9 onb .\:.:.:\ZQC;Q BT Q EQGH—” x

%7c8°0 ¥0s £800°0 2P 19 UO[[IIUeLDD S1j0U
suep soperewt G op snid 91e £ [1,0b 931Iqeqoxd ] onb oymudis mb 00 ‘Z800°0 = (98¢ < Z)d 2uod
'2800°0 = g ‘9g'¢ = ¥ mog

“F°Z 189 6¢'g op oypoad snd e[ Imofea e[ d[(R) B[ SUR(] "6E'Z ~ fT IOT ‘S[Noed
sou soxde (1 g = (92 < z)g onb onbrpur mb ‘orrenurio} np (g onbunsiye)s a[qe) e pusid u(

"€'g/\ OIP-e-189,0 ;0 A UBIq puald WO DUOP O 180 INOJRUIIIOUID 9] ‘UOIIUS)}Y

(6gc < Z)d =
g 0

= < —— | g= <
6_a “7—x/d (61 < x)d

: I9[NOTRD DUOP A UO ‘(GT < X )dl OU2IoYD U() "93INpal

¢ _
99IU6D S[RUIION T0] [ TSI 1toAnod mod ‘z=r = 7 S[qelreA asnaure €[ op DI IAIS oS BA UQ
9108 s9Formoqur ()¢ sof ruured sopereur syusryed op arquiou of anb gyqeqold BT < ) U] x

"UI0S9q IS SINOD SI SURP JUOS SUOIJRIISUOWIP SO () AP )s0 oueIadsd UOS 49 T op

0
150 ODURLILA S IBD ,0}NPYI-0PIUI,, NIO  PIRPURYS, 0}IP O[RULIOU [O] OUN NS 7=w = 7 O[(RLIeA ©]

0

9)MPYT-UOU DY.IYUID A[RULIOU O] JUN IS 7= = 7 [qRLIEA BT <— ¢ I x

€9=,0x6=(L—T)Lu=,0
6=2Ltu=r1

: sexjpeurered ap
‘
areurtou 10] oun Ied Y Ied arams 10] e[ Jewrxoldde ouop jnad UO ‘SegpIfeA JUOS SUOIIIPUOD SIOT} S9]

6=1¢0X0g=2Lu
I2=L0%0e=(x—T)u
L LI
G < Ly

¢< (r—T1u

1 SUOT)IPUO0D XNop ® A [I ‘O[euriou 10] aun Ied afermoulq
0] aun muwxoxdde moanod mog ‘¢() = L 10 (0¢ = u dIweIed Op J[RIWOUL( 0] dUN JMS Y

cordde jnad u() Tg\

€'9g=_0199 =1 saI

> > > -
z ed op oewrIiou 1of oun red X I

i g uoIlseng)

(e>2)d=@<z2)d‘ToON~Z1s d
1€°() uoIIAud,p

189 ()T ® INALIYJUI }10s s9ForIojul ()¢ sof ruwred soperewt syusrjed ap aiquiou o] anb 9yyiqeqoid e (I
20°() UOIIAUD, P 1S9

GT ® mourdns 108 s9Borrogul ()¢ sof tuured soperewt sjuorjed op oxquiou of anb 9ariqeqold e )
9)INPII-TOU 99IJUSD S[RULIOU 0] SUN JINS qhx = 7 9[qeltea e g

7 €9 = ;0 30 6 = 1/ seaRuweIed op d[ewIoU 0] oun Jed x iowrxoidde jned uQ 'y

i (s)a10exa (juos) 1so (se[[enbsa no) o[fonbe| ‘sojueams suorjisodold sof e § UOIISANT)

‘uof[pueya, | rured opeewt sjusijed ap aIqUIOU o] sUUOP Mb d110)eI[R S[RLIRA ©] SINO[MO) IS8 Y "ope|

-RUI 9199, P 9N[IqeqoId surgui ] s1mo(noy Juo mb ‘syusryed (g op UO[[IIURYDY UN sTeULIOSIP pusld u()

o : oreaa asuodoy

sjuarjed g ~
L 0XEg0xX0gN =20
101 OUO(]
(d—T1)du/\ =
(X)wpf =0

‘a[eruroultq| 10 ®[ MOJ

syuoryed g uoriAua,p 4so X op odA)-31e09, T < ff WY \

‘04 Op 90 ape[ew 1108 sjusljed sop IO B[ JULILIIeXD 1D 91I[IqRcoId €]
€0~

0T
0%

I
=
i
I
o)
&

o1-0z(€0 = T) X ;€0 X

s[erwouIq 10] ®[ ap onuwiio] e[ puaid U (0T = X )d Y218y U0
%06 9P 950 operewt jios syuaryed sop onyrour e[ onb oyrqeqord BT +— (I WD) x

35

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

‘oruowmoud op s'd ()9 UO[[IIURYDY 100 op sjuosryed so
tuwred 9AnoI) uo 9o ‘uerstred [ejrdor un p sedousSin xne syusryed (GT Op UO[[IIURYDY UN 1I0S e D11} ()

((ZTIN) e T ans 9o (TJ\) SIOW T INS S9OUSIN Xne
yurejuesaId os arunowmeud op sjure)je syuslyed op SIQUIOU NP SNDLIOT) SUULAOUT B[ B 9SSOIIILS ()

d 1° g : soreia sasuodoy

"U0SSIOJ P 10] ®[ 90 o[[prjusuodxo 10] B[ a1jue uoneuxoidde sunone airey gnod out u() | XNVl

\ axQurered op UossIoq op 1of sun .red (T s[qelrea e[ wypordde jnod uQ) < rf WY x

IPUOJu0D sed U ® ‘SO)URINIP SIMOPURIS XNOP JUOS SURIPIUL
®©] Jo ouuafow e[ onb 3o uor)senb 91100 op 2391d O ‘OIITRUUOD ® SO[NULIOJ SOP R[OP N® ‘UOIIUY)Y
c0 _ X

smol ¢ 2=
re=""=1 (x)a

-ooueIodse [ IIP ® 189,0 ‘OUULAOW B AYDISYD U0 1]

sanol ¢ juepuad sosipeirdsoy juos sjusryed Sof ‘Ouuofour UG <— J wely \

smol g'¢ =
(4
== 5%
1

Y
- X up =
- (3)ur

(@)d x (g)ur = pow

(¢)ur =

‘a[erjuatodxe 10] ] INOJ “dURIPIUI B SYDISYD UO W 190 INOJ

smof ¢ op surour Jusysor syudryed sop %06 — ) WY x

80 =
A,«wb - Hv =
8>a@)d=<dal>ad

“I9[[moged eA ©d ‘smol 1 op aoeld e[ e sourewos g puoxd uo 1g jj mol
9 91399 N0 op sed drqno,u u() (9 — FI > ()d © Iudreambd ‘(9 < (|¥T > ()d YYD U0 1]

2(0p 950 [1,nb s1ofe sour

DS ¢ op suroul [ej0) ne 9jsar juaiged un,nb 9jjiqeqord e — q w9y \

(z'0)dxe ~ (7 ouoqg

2

z0
8
(Lg°0)ur
(LE0)U =Yg — =

LE0 =\ 2 =

Le0=(s<a)d

=Y =

101 JUO(J
vv—2 = (X < @)d °nb y1p snou opryuoucdxd 10 €[ ‘10

180 =
e<a)d=(<dale+e<ald
: onb 9rey U JIP SNOU UO ‘9oUOUY,[ JUSWNDIIRWIIRW JINPRI) UO IS

C<a)d=@<agpb+r<ad

:onb oxp InoA mb 90 ‘orroww sues 10] dUN 180 VPIIULUOAXD 10] e

$°0 = \ ergowrered op ofjorjuottodxo 0] oUN JMS (] S[qRLIBA BT — VYV wolg x

i 6 uoIyseng) .—

7 saol ¢ quepuad sgsifejrdsoy quos sjusarjed sof ‘euuaiowr uy °(I

Y axjpurered op uossioJ op 1o] aun I1ed (T a[qerrea e[ ypordde jnad uQy

m.HSOh G Op sulow ju93Sal maﬁ&ﬁﬁ& Sop &Om. D

8'0 ® ore3o 9so sanol g sndap ¥[
elop 3so [1,nb sioe sourewas g op sulow [e10} ne 93sad juaijed un nb 9iqeqoad e g

$°0 = Y a1jowrered op o[[eIIUAUOdXD 10] dUN }INS (7 S[eLIRA B "y
¢ (s)a0exa (juos) 9so (sofenbsal no) ofonbe| ‘sojueams suoryisodold sof e ¢ uoIIsaNny)
*2¢°0 9p 159 snid op simol ¢ surow ne

2100ud 99801 sinol ¢ smdop osipejidsor] vlop juetyed un nb 9g1iqeqold ef anb jres u() 'y a1jeureIed op
o[[eryuatodxa 107 oun s ((7 99j0u) aruownaud op syurelje syusIyed sop UOIesI[eIIdSOY], [ Op 99INp ©]

V : oreaa esuodoy

0j0J 0808 worysonb
1S 19 UOI}DDLI0D ®[ 11} Udlq 008 Zzd[ duo(] "udll puordde uo
Uo,[ JUOP $99709 Sop sed suusrAsp au ©d anb 19,0 sajreop
So[ suep juelrodwlr,[ ‘UOIPDOIIOD ] USIQ ONUIIUOD ‘0INY I
sed no 1ssnar sere ny onb ojrodur nad ‘eyms e[ mod 10} ®
98RIN0D WOQ ‘UOI0_II0D ] ULl spualdwiod ny snb a1edse,

=) 7o[ns np 91310 dWRIXNAP B[ B[OP 159, *

(n— = 7)d = (» < Z)d onb anb ayrusis v ‘ONDLIIWAS 1S9 9IMPIT 9YIPTD [RULIO 0] BT

(e>2)d=(@<2z2)d (T'ON~ZIS + 1 W) x

36

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

JURSMPII 19 SIOWYW B[ JUR[NUINS SWWIOD 9IPISTOD 10 [[ "OIN) 98D 9] JUR)Y SWUIOD MY pinolne
JreuuOD Uo,nb 80 JuetLAsp ‘wewo}}() axrdwy,[ surp npuedal 931 159,s 9o o ‘erdonyyy,p #910duuy

(T © 1T suorjsenb) ¢ ao1dI0XH

D 1o g ‘V : soreia sesuodoy

ji sdweg o M0} aquuoy TN I, np
931pIeA Op 0301d 00 ‘JueTONDIFRWY)SAS JOYLIOA ¢ 10 @ IMo0d 1ed IJ[RUUO0D B JUSWIIRIA 180,0 B))

g (™) —1)xu
¢ M) xu
¢ (M —1) xu
¢/ xu
ey 1 ‘D un aarej mroanod 39 )T, O] IOpIRA INOJ

jij monueYy v

jiiXTey 950 [NOJ, Uours IO T, NP SUONIPUOD S0 GHDA PIOCe,p HOP UQ

iii sed o139-MmoJ /101000 nd jrene
uo ‘sgad 97°( ¢ renbrpur (q WL [ 18 1 %G00 Uou 10 s91d %7170 ® 189 D[ 18d XNeJ 189 (] Wl T

soxd %170 ® ‘(%847 %5ce] 2 (¥)Or
soxd %10 ® ‘Y8 L F %07 =
8LO0OF V0=
% 96 TF¥0= ()OI
: ouwInolar £ uQ)

70 = % = d ‘mea mb ‘d 931IqeqoId a1j0u 9)MSUD

9MmoTed U "96'T MeA ‘S00=3 5110U DUOP ‘04GH B 9OURYUOD OP S[[BAIDIUI UN [T SPURWSD SNOU U()
"9IIR[NULIO] O] SURP O[NULIOJ 93390 9ANOI} U()

u N
3 2¥d=(v)Dr

1 No[eD e 0¥

“XTIRJ OUOP 980 F WSIL,T "9OURYUOD P S[[RAISIUL UN 1T DUOP 9N JIJd UO - d 99A195q0 uorprodord sun, p
ared e ‘x onbriogy) worprodord e IS[NORD 9P OIRSSY WO : SWA)L Sop UN 90[jo,p IoAer nad uQ

d e g sweiy

1T

“TIN ®P %66 ®© Lred ap o[eamqur, [ onb o3xe[ snyd 180 TJ\ op %66 @ 11ed op o[[eAtajul |
ouo(] ‘1red op S[RAISIUIL[ 9P INVFIR[ B 9JUSWSNE UO SIOR ‘P2 9juemIdne WO IS ‘9[NULIOJ ®] UO[RS ‘I()

€0'03 < 1003

ouop

9.6'g =102 19 (96T = 002

® UO ‘QIIR[NULIO] 9] UO[dS

“TIN op ‘9002 ® o1 350 mb ‘%66

© 11ed op S[[eAIJUL] 913U0D TN Op ‘1003 & 917 380 mb ‘0466 © 1red op o[reslojur] sredwod UO 9]
TN 9P %G6 ® Lred op offeatoqul,[ onb oS1ey snjd 150 T[]\ op %66 € Lied op o[[eAIIUL, T — D wagy \

190d snpd 950 u
180 ZTIN 9P %G6 ¢ 1red op o[eatsqur, | onb a8xe snyd 189 T\ 9P %66 © 11ed op o[[RAISIUIL ] ‘IOT ‘OUO(]

‘119ed a1Ip ® 1500 - s1091d ISSN® 9199 BA S[[RAIDIUL ] 10 S1Id 8119 JuoA sye)mser sou snyd ‘ue un
INS DUOP ‘SIQUUOP SOP ® U0 SN[ *(SUTOUT BISLIRA SUUDAOTI B] JUOP ‘SI[d AIPUD I9IRdWIOD ¥ SOUTRTIOS
op snid e £ [1) esseq 9so o[[ealojur,[ op madre[ e] snid ‘u ojuewrdne uo snid ‘onuLIO] e[ UORS I()

‘SIOW 9P AIqUIOU 9 1 JustenbIun
150,0 ‘CTIN 9P %G6 © 1red op S[[eAIdIUL] 10 TIN OP %G6 © Lred op o[[eAlo)ul | oIjue agueyo mb o)

CIN 2P %

m‘ w.:.wl L\V L:;,.T:_:.\ onb o, Q\ ,r,:\l 1S9 TIN LT va m.:T.l L\» L:Z‘/.TV::‘V\ — m E@GH—H \

SON[IqRqOI]

sonbrysiye)g

7 SUULAOW ©[ 19 0 POUBLIBA ®B] ‘L 99j0U
150 9917iqeqoxd ] : senboaId sa1)1e] Sop ILSIIIN BA UO ‘9SISAUL] ® ‘sonblLiogy) seguuop op jred uo
pueny) w suuefour e[ 30 .5 eourLIeA e[ ‘d 930U 480 931[1qeqoad B OUOP ‘UO[[IPURYDY Un,p jred uo 1]

') = d 9930U 350 Op
0T uorsenyd)
sUd %T0 %

% (8L ‘e ge] 189 sruowmoaud op sjureye sjusryed op worpiodord el op 966 € Lred op o[reAlojur, T ‘5

saad 94¢0°0 & % (8L ‘¢'ggl
g0 omowmoud op sjueyje sjyuerped op uonrodoid e[ 9P Y%GE © OURHUOD Op O[[RAIOIULT (]

W 3108 UO[[IpuRy29,[ op juoryed of onb ogijiqeqoid e <— V wolf \

TN
op %6 ® Lred op o[[eataqul| anb a3xe[ snid 350 I\ 9P %66 © lied op o[[eAIIULT D
¢IIN
op %¢G6 © L1ed op o[eatajul ] onb a3xe[ snid 91s0 TN Op %66 & 1red op o[earsyul,T ‘g
10 = d 99j0U 1S9 9pe[eW }10S UO[[IIUeydd [ op juaired o anb ayiqeqoid e *y

¢ (s)ooexa (juos) 9so (sof[enbsol no) offonbe] ‘sojueams suoryisodoid sof e QT UOIIsany)

37

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

04T 19 94T 9IJUS 180 UOIYRIYIUSIS
9p 9180p o] "sed XNap s9 suep wyg op snd nmod juede souuosiod op uorprodord e oreduwod op uyge
9SI[ROI 919 © 1899 U “wyG 9op sn[d namoo juo syuedoryred sop 90z ‘O 9dnois of suep onb siofe wyg
op snid namoo juo syuwedonred sap 909 ‘DI, 9dnois of sur( ‘9IqUIOUIP 919 € wy ¢ 9p snjd nimoored
quede syredoijred Sp 9IqUIOU 97 "9SINOD SUN INS 99N[LAY 919 9)msue © anbisAyd soururtoprad e

99 D “V : serela sesuodoy

"99817eaI $914 sed 980,U I ‘P3 < IIp © 189,D ‘UOIINLIISIP op sononb so suep 480 [1,9
"9II0YeI[R A[(RLILA B[ OP UOIINLIISIP B € 91edUI0D 9] UO ‘DISI[BIT IS0 1S9} OP OII)LID 9] IS IIOARS INOJ

"0f7 e19930lor uo ouop Off ® oULIOJu0d sed 180, U UO[[IIURYDY |
onb oyrudis e[ ‘9)sieal mofea aun sed 1s9,u 90 1§ 077 sed wI19)1alo1 oU WO OUOP ‘OFf SNOS 189 108
o UO[[IIURYD9,[ oNb oyrusdis 90 sIO[® Off SNOS 9II0)R[R S[(RLIBA B[ 9P 9ISI[RII INO[RA SUN SO 1S9}
9P AIILID NP UOTPRTITISd 91190 I "UO[[IIURYDY,[ P Iryred ® 1s0) OP SIPILID 9] IS[NO[RD A U0 YIMNSUF

‘atelIA 989 077 anb oadutid np jueyred uo oI ' 989,0 ‘07 SNOS UOIINLIISIP SUN DIAR JS9) 9P SIILID
9I107e9[R S[([RLIRA UM SIMIISUOD BA UO ‘B[0d INOJ "Tf7 10 Of $0s9U30d AT XNep 194s9) © oYDIdYD U()

: querred
JuewenbryrwgRW 1509 sop adULIA Nk SIO] SUN 9I00US ITUSASI BA U() § IRIA S0 WY 190 Tonbinog

) op 8193L1> np eoueuolredde,| 1950) € Juolaer onbysiyels 4s0) N IoSI[ERY — G WIDI] \

OmHQQﬁ 19 cmHQBQ

: TeD SO9ULIOA JUOS 9JIPI[RA DD SUOIIIPUOD SAT

"90URYUOD OP S[[RAIIIUIL,[ JINLIISUOD )50
[onba[ 0aa® anbsLI 9] 159,0 18D ¢ onbsit ne 21 qo DL 9I)US SOUSIYHIP SUN ® SIN[OUOD R JUSIADI
1 077 1990(0y] Of 9930lor uo,| onb oyrudis mb 00 077 op Inofea e[ sed JUAIIUOD OU S[[RAIIUL 19))

"90URIQYIP ] 9P 9OURGUOD P S[[RAISIUL |
' () 90 siofe aredwod u() -o[mu 388 N 10 DI suoryemdod sof surp (JyJ SOp 9oULISPIP ©[ Off snog
‘N uoryendod e[ suep suuaiowt (T ©[ 247 30 O, uoryemdod e[ suep suusiowr (yJ B[ 2L11 deaw

DHQQ3.|DE1“cm — QQ\QHUE\I“ON:N

: onb 1ssne orjodder os uQ)

‘SOUUDAOW XTIOP SOP 9OUSIQYIP B[ 9P 90URYUOD 9P O[[RAIDIUL UM JIe] ®
uo ‘11 sed arjou sur(] ‘uoryendod e[ op seouuop sop Irpred e JmIjsuod my 3so mb tred op sed uou
19 9OURYUOD P O[RAIIUI UN J$9,0 : UO[[IJURYDY, [ OP SOQUUOP SI] INS 950dal JMIISUOD S[[RAIIUL, T

Juesodiadns os sa[RAIO)UT XNIOP
SO[ IS II0ARS R IDUDIOYD BA UO ‘SoUUAOW XNop oIedwiod WO IS "d[[RAIIUI 190 sURp 989 01/ 1S ITOA®S
' IDUDIOYD BA UO ‘O7f 09XTJ INO[eA oun & sUUAOW oun oredurod uo Is o[duIoxe IeJ ‘d[[eAIOUI UM

9)11eal Ue 980 mb 9yyIqssod op duret 9o ® ‘Of7 9p UOIIOUO] UL ‘99X INO[RA 9UN 9)MSU dIeduod U()

"UOT[HURYRY [ op
SeguUUOP S JUesI[IIN ud ‘anblioat) Inafea el ap 991yiqissod ap dureyd un isure Jruyep U
"9I10YB9[R S[([RLIRA B OD 99I[I(RLIeA B[ 9)duIod Ue jueuaid us se[qruodsip seguuop 0 oIpuald eA U0
DUO(] "SO[qIUOASIP JUOS SPIATIISCO SIQUUOP SO so[nas ste[y ‘uoryemndod e] INS 2IN[OUOD JNOA 1599 O]

: 9899 np odoutid of arpusrdal Jnej [1 ‘IeSI[IIN |
mmad wo ronbmod sipusidwod moJ "Iesin [ jned Uo 19 S[[RAIJUI UN SUUOP SNOU UO SYDUBADI UG

¢l

‘apotjoul 99300 Iasin sed jnad ou WO JUOP PUUOD
sed 180, § 10] ' sodA)-11e09 SO 10 Wi SPUUSAOW SO IIOAR JNEJ I “)$0) Op IQILID O] IO[NO[ed INOJ

"90URYUOD O S[[RAIIUL
Uun JuesIin ue No ‘P2 v jueleduwlod o] Us 10 2 1S9} 9P 9IY)LID 9] JURNO[RD US JI0S : SOIIURW XNOD
op 991BAI Ud J1e] 0139 nad e[9)) "souuaAoul op uosreredwon ap 459 9 I9SI[RI IO U0 JURUSIUIRIN

a» D ‘gswo J

"9TRIA LI 180 WY T "V ®©[ op Juepuadopul 9se 9jeo ap adA) of enb 1ssne
aytudis e ‘N uolyemndod e[ 30 O T, uoryendod e[ suep (V] SO 213U 931[e39,[ 150 Off a1j0u 1]

[0 9IPULIATOD ULI( ZIASD
snoy ‘snssep oIn[ouod sed jnad au wo 3o uorpendod e op sIormoI)Ied SBD SOp JUOS SUO[[IJURYDIY SIT
‘[eIoUL3 we assed os mb 90 ans a1rp ® 3s9,0 ‘wonyemdod B[ Ins 2IM[OUOD 9P 350 IoTweId N SIJON

"UO[[IPURYDIY, P SOQUUOP SO JINS
aseq as uo ‘uoryendod e 9110} s seguuop sof sed v u wo swrmo)) ‘uoryemdod e[ suep assed os
[r,nb 90 1roaes ap ‘uorendod e[ Ins onouod op 159 onbIisiye)s 1593 UN,P 9JUO[OA BT “JQIJUI puRIS
un sed eu e[ srew UO[[IHURYDY UN,P Ijred © 9IN[OU0D op o[€] 4s0 [[ "uolIsodsip ¢ sodnoid sof
suep sed 10 O( 10 DI, uorremndod e suep ‘Ouuosowt (TyJ B[ dUop ‘sorjourered xne 9SS9IQIULS U()

g e 959 N 10 DI, uorrendod oun zotp osuuafow (qyd) anbrojserp

a[[eL9)Ie uolssexd e[ Is 9IIP ® 1590 ‘9Jed op odA) o[ 0oA® oLIeA anbijojselp of[alig)re uorssaxd e[ Is
II0A®RS ® 9YDIDYD U() 10T 9)X0IU0D 9 2IpUaIduod JI0p U0 ‘WSYL] B JUSWIILIP asuodol op JueAy

N

“ of[eLIgqIe uolssoxd e[ 9o 9yed ap odA) o] a1jue souepudapul,] 9so ofnu 9syIodAT, T +— VvV wegy \

—y_ LT uonsend r

OfF snos Zz 159} 9p 9JIILID NP dII0)ed[e d[(RLILA B] 9P UOIINLIISIP €[
¥ 2z 1S9 9p 2199110 np doueudlredde | 19159} ' jJualAdd onbiysije)s 1s9) un I9SI[edY ‘o

1599 9P 9J}LID Ul Nno Ed& 9P o[[rAIjUL UN INS Josodax a:mnm 3893 NIp uoIsnpuod e (I

%6 onbsia ne H( uorpemdod e[ 10 D,
uorye[ndod e[ 91jUe 9JUSIPIP JUSWLAIIRIYIUIIS )50 anbijojserp af[ori91re uoissaad e D

%G onbsit ne enbry
-UOPT JUSIOATIRIYIUSIS 350 (T 20 NI, syuedodiired sof o1juo sonbijojserp safprig)re suorssald so7 g

uoryendod e[ suep anbijolserp
o[[e1I91Ie uoissaad e[ 30 9yed op odA) of a1jus odurpuadopul,] 1se o[nu 8sYI0dAY,T "V

I (s)e1oexa (Juos seqenbse] no) 1se affenber ‘sejueams suorjisodoid sof IR [T UOIISANE)

046 = 0 anbsut ne [¢7) 2°9] 189 D 10 DI, anbrjojserp
9[[oLI9)IR UOISSAId B[ 917UD 90USIQHIP [ 9P 9[[RAIIUL T 9Jed op odA) o] doAw oLIRA ONbI[0)SRIP d[[oLILIR
uotssoxd e[ IS II0ARS Op UYR }IMPUO0D 919 ® 1501 U[) “Hpjww GI] op auuskow onbrjojserp uorssord
oun ojueserd (D(J) QUIRJRIIP 0INY 9ed NP ISl juede sjuedoiyred sop odnoid o “bpyw ggT op
ouuPAOW oNDbI[0)SBIP d[[PLIIIR UoIssald oun ojuasold (D ,) 09 9Jed np 919dur juede syuwedoryred sop
odnoi8 o] "eo1I10X0 | Jueae oisnl sjuedoryred sof zoyd 99msow 939 © onbrjolseIp df[oLIIR uolssoxd e

‘046 = 0 puaid U "9ILIR 190 OP Ijred B SOYNUIIS NO SIYIT) JUOS SHPSI[IIN
SO9UUOP SO "QUIJLIIP 2ING 9Jed NP soIne (¢ = 2du 39 01y 9Fed np 9198ut Juo sjyuednryred gg = Olu
‘syuedoryred )9 = IS 99SI[RIT 919 ® APNYY,T "9OIDIAXD 19D SURP SIIPNYY JUOS SJO0 S0 ap syoadse
SINaTSN[J "To1oeal op sdurey of 90 eoureuLIofrod ] S 0INY 9Jed NP 199, ] © $oId 9P 9SSOIPIUL,S UOTILIJNN
$110dg JO £39100G [RUOTRUINU] ST} JO [RUINO[ I SULP GI()Z U onred apNje Sl() "SOIPR[RUI SOUTR)ISD

38

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

“uoqruey 190 swep uoryemndod e op suorrodoid sef jusuresnamodit snbijdde wo nbsiof
UO[[IJURYDY,[ SURD SJIJ00jo So[ JUOS o) 0 SenbLIo9y) sjjdepe Xne puodsallod auSI[ oWRIXNap ]

8T 45 SaNDbLIOYYY SJIIOAYH
LT € S9ATOSO ST
ST0> | ST0 <

¢ JURAINS 90USSUIITOD Op NBI[([RY S] JURSTILIISUOD US JUSWSISN P 159 90 JUOP SI[LI U()
-,
D o g swoy

“oouepUadopul p 159) UN JUSTISATIIRJJO 919 JTeIne d ‘SUO[[IIURYD9 XNop Jreredurod uo 1§

eouepuadopur,p wou jo uoryenbope,p 1591 un 99 1599 ap o9dA) 9D
"SoNbILIOPY) ‘SPIEPUR)S SOPUUOP SOP ¥ SOPAINS(O SO9UUOP $op Juereduwod ue X np 3803 UL ISI[BI U()

;::ﬂ.\»:.vl.\v\»:w.t 1S9] U :_Ll .\VT,:Z.\:

o7 Y WdY] x
—y ST uopsend |y
1591

90 aarej owguwt puenb nd jreme uo ‘sreuriou 0] aun sed 1e)9 U WOIPORII op sdwe) Np 10[ [ IS
opuelsd snid 999 jreme H 19 ) J, UOIIORI oD
sduwe) o] 91)Ue 9OULISHIP ©[ oNb ayIudis v@Eo ‘puerd snid 939 JreIne UOIIROYIUSIS op 9I30p o[ IS (]

7 %T0 & INSLIQJUI 7SO 1S9) 90 9P UOIIRIYIUSIS op 9130p o D

91 © ImoLdns 959 1599 90 9p UOTRIYIUSIS Op 9ISP o g
sotrepuadopur,p 1$03 un o139 Jnad 9sI[eaI 1803 o Y

{, (s)a1oexa (juos sa[enbsa] no) 159 affenbe[ ‘sojueams suoryisodoid sof IR €T UOIISAN()

"9SITROT 980 X np 3893 un)

ST > %09 19 ST0 < %0F : 9IURAINS SIJIURUL B[ Op ONLIISIP

as N snprarpur,p uorperndod e[ suep uoryoear ap sdwey o ST (>) IMALIUT UoIRI op sduray

un 9uesaad Juo 2z 19 5T ® (<) mauedns uoroesr op sdue) un gjuesgad juo ¢ 0 1, sywedoryred sof
e J sywedioryred sop uorjoeal op sdura) o] JURINSOUT U SISI[RII 99 JUO UOIIRIIUSIUOD O $IS97 SO(]

o 19 V : sorela sasuodoy

‘T worysonb e[ op wo19001100 B[ suep onbridxo dwmrod
“uowogsnl 7 op ogsieal Inorea sun sed jsou z onbsio] Of 103lor op 159,0 9501 np odmwund o

"7 Op UOINLIISIP op onenb e[ suep 1so 9o ‘7 ap
QUIRIIXe INS|[RA dUN 350 2 anb duop ayIuSIs v ‘96T < 2z anb 9o Ofy 93alox © wo,nb aypdder as uQ)

:v 9.I10) ;\VTW LNQ Bl

?[ Op TONNQLISIP op sonanb sof STEp 159 Z 159] o 1YL o] ‘D] 4~ ff WD) \

€1

“1ornoryred seo un nb 1se, U WO[[IIURYDY, T *SI[RIFUYS SUOTJRULIOJUL
sop 11oae 1mod [1no unnb §se u IeruIep o)) "uo[[IIueRYD [ Ins sed jo worpemndod e[ s nOUOD U()

“0f7 9110(01 O dUOP ‘96T < z onb oYIUSIS B[O ‘04G ® INSLIYIUL 189 SP I IS ‘1010 Uy %G 9p

1 380 b © onbsi ne sp np uosreredwIod B 350 YI[BII TS SOSIIIN SPOYIOW dwRIXNep ¥ || [

“04G ONDSII NB 9OUSIPPIP SUN ® JM[OU0D WO 19 Ofy sI0[e 9310(01 U
“ISSIR 10T Se9YLI9A JUOS 9JIPI[RA SD SUOIIIPUOD S9]

96'T < %
96'T = %¢3

N

"%493 ¢ z 1orRdWOD € 93SISUOD S[[PUUONIPEI} opoow e || [T

: Seporjoul XNap Iasin nad Uo ‘swe)l sed © a1puodel mog

a 1° D swog A”

180> 7% >178'T

TE'T W LET

1 ©3 XNop 9AN0I} U() "%g 19 %] oIjue © onbsir un ¢ juwepuodsaliod ©2 so] opIeSol Uo ‘Dg d[qe) e
suep juepIesol ug] "sp 90 ¢ Juepuodsoliod P3 IYDIAYD JI0P UO ‘Z 1S9} 9P 9IJLID O] IOANOIJAI INOJ
‘|z| = 2 15 0 onbsix o oUOP 9159 SP

TOTIIURTDY 199
mod 07 1990[01 ® juenunruod uo drpusid noad wo [ onb o onbsur j3ed snyd of 989,0 : 98ejuLoIMOd 90
9p uonIuYYp ®[ pueIdal WO IS I() "9OUOUY,[ STRP SUUOP JUSWSIIAIIP JS6 §P UOTIROYIUSIS 8P 9139p o]

"XNOTUYFUL SUIdYT XNap s92 mod sanbrysiye)sorg op amossajord vur ® 90vIIPI(]

q 19 V swal &”

—y_gI uonsenp
Z 159} 9P 9IQILID Np

aI107e9[k S[RLIRA B[] P UOIINJLI)SIP ap senanb sa] suep 9se z 3s9) ap 9IILID 9] ‘IO

94,G enbsit ne ) 10 HJ, uorpendod oun oxjue anbry

-UOPT JUSWDATYROYTUSIS 180 wiyG op snjd nimoo juese souuosiod op uorprodoxd op uorprodoid e (1
%G enbst ne (I 10 NI, 9dNois 9] a1jue 9JuULI

-9PIP JUSWOATIROYIUSIS 159 wiyG op snjd namoo juede seunosiod sp uorprodoid sp worprodoid e -

8Z'T 90 ¥9°T 9190 489 59) 9P anbrysiye)s e ¢

TE'T 19 LG°T 91qud 150 3593 Op onbiysness e Yy 7

¢ (s)a0exa (juos soffonbsol no) 1o afenbey ‘sojuweams suonisodoid sof TRy g UoIIsany)

39

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

VI

-
<t
7= 0ar — O : Tpy puaad uQ
7 /10w ¢ 9p 189 2ds 0 OLs (T 10 D], S0dNOIS So[ SURp 9JBOR] OP UOIJRIIUSIUO0D ] op odL)-11809, T
"0 1 DI $odnoid sop UNORYD SURP 99INSOUL 919 ® IIDINXD,[ soIde 9)e)de] 9P UOIPRIIUIIUOD ]
D : oreia asuodoy
‘senbrijourered uou s3s9) sep Juewenbrun airejy nd jreine
uo ‘X np 3803 un aarey nd sed jreme,u uo ‘sreuriou 1o aun sed jreams ou uonorar op sdwoy of 19
((T'ge eV ~ ,Z196'T < ,Z)d “QUIQUI 9] 150
‘ odpurid of OUOP S[BULIOU [O] SUILP 9PALIPP 380 X NP 0] B "O[RULIOU [0] SUN JINS 9YIPNIY SI03BI[R
‘dTRIA 989 Ly 9108 ‘assney 959 Oy 18 96°T < z anb ouop ‘Ofy 1939fa1 op 9yfiqeqord ey 489 eduessmd e S[qeLTRA B 1O SIS9) SOp AIIP ® 89,0 ‘sonbrrjowrered 3103 sop JUOS 99UUR 93190 S9jUsaId $)s9) Sor]
(I'8E SN ~ Z = ~ourgw puenb nd jreame o ‘opeurrou [of oun sed Jre1a,w w0p0¥T op sdurdy np 10] B IS <— Hf W] x
£T°0 9s
1 Z N~Z = |1 v N~ Z “99)8)SU0D
90URIOPIP ¥ sed uou 90 9JuasoId JeINSHI NP & UO,[ oND UOTIOIAU0D [ JNOINS 9JQPSI sp onb zouejay]
1 90UOUY, [ 9P SBO 9] SURP dUO(] . .
4 A u syuedorired op aI1qUOU NP NOIMS 9 IssNe puadop [[ "99AI8SqO
er'0 = Q0URIPPIP [ op juawanbrun sed puedop ou uworyROYIUSIS op 9130p of onb arpusidwod nej [
Qmw N =ds «— “rayue 9dUDIYIP [ onb onrudis voo ‘puetd snyd 999 jreane uoreIHIUTIS op 9I139p 9] IS <— (J W] x
O
1 WBI0 > sp <=
0¢ i 0 PPI Mwoo b
g = 2]
S0 L0 <M
odu I 2 g : DATI0I} WO ‘¢ o[qey e[ op dired
Ddg " OLg T ¢
4 < ‘puodser1100 R[e0 0 onbsiI [PNb © opreFer uo smd y pIoqe,p SIPLSUS UO ‘SP IGANOI} INOJ
‘o) 9dA)-11e09 | wiadde jnad wo,nb 90 986 ds “94,G onbSLI Me “9JuaIdpIp 180 N worerndod e suwep %
-o9sod 1so Tfy 18 Juowenbrun souessmd e 10 O, uorjemndod ] suep uorjoeal op sdue) Np WONNALIISIP B[ onb JnPUod uo J0 Oy 9330lo1 U() w
To[mored qnad wo nb eEo mod 99,0 "t 1ed s9sard 9[[ed 16 UOIISEND 189 1 JUOP T/ SOUSIIPIP B ¥Re < ¥ =
%!
"1 od£)-91e09 P 30 W 20ueI19dse,p O[RULIOU 10] oUN YIS =
o[ "TH SNos 7 1591 9p 9IYILID NP 9110} d[qRLIRA B JINS onb 10] o[[oANOU B[ pIoqe,p HUYIP U() FQ'e ynea mb PP 005 ¢ 37 s1o[e oreduwrod u() m
7 90tmessTid e S[lIoed U0 JUSTIo)) 1= S
¢ o I =4=1pPp -
D10 d 'V sy J _
‘7 = % OUOp ‘21 S9N[RPOW XNOP ®© U() )
— VI uorseny v . =
GT'IT = g
ajuauidne 0 anbsi1 o] anbsio] ajusmiSne aduessind ey 8T i [ =
9q11ad snid souaioygIp 8 I8 =
aun 9duUdpPIAY UL d1jjow op stuaad jreane sjuedprired op saquiou puead snid un “( St L _ M
— — =
%08 op oypoid 180 4503 00 op vouessmd e D o(8T — L2) Nﬁuﬁ £) <
9%0¢ op oyooid 9so 189} 90 op oouessmd e g ﬂ HW =M M
4 ..
7 %00T op @yo0ad 31s9 9593 90 op souessind e 'y )
2 3] 150) 9P JIQ)LID O] YINSUS S[NO[RD U()
{, (s)ogoexo (juos soyonbsa] no) 450 offenbe[ ‘sojueams suonisodoid sof ired FT UOIISaN{) m



Tuto 2 — 2023-2024 — Correction

Tome Tutorat

D : oreia ssuodoy

077 sed 9330(e1 ou O : © < SP
07 siore 933001 w0 : O > Sp

: onbsior]

0 10 s§p IaTedwod op 9)I[LSI U JIPNS [T ‘1897 UN ® 2IN[OU0D Inod ‘Isury
077 9139[01 1O DUOP ‘96‘T < z onb oPIUSIS vPD ‘0/C ® IMALIYIUI 959 5P I I

d e @ sweyy

‘(@) LjquId

snoa mod jueurenbrun ey sed juos au jo sejurIOdWI JUOS YIPI[RA P SUOIYIPUOD SI ‘MO JUO(]
‘[ROUR(Q SIO[® JUSIASD

150} o %0 sn[d Juel) AU JMIISUOD SNDIJRWYIRW JUSWLUUOSIRI J] N0} ‘sopIfea sed JUOS U S[L,§
"991IpI[RA OP SUOIIPUOD XNk asuad U0 “e[ed I9YLIPA INOJ UoIjsenb uo aIrojesye

a[qerreA e[ 4mns anb 10 e[ op 9IeULION ®B[ )s0 sonbrrjourered $)se) sop Iesieal Imod UOIIPUOD €]

“rquos yiv;,it:a?.q sof onb I9[LI9A 9D quojotrrod 1599 Sop 93IPI[eA 9D SUOIIIPUOI SO <— O E@GH \

*T uorjsenb e[ op UOI001100 ] SII[AI ® 9IIAUL SNOA o s[rejop ap snjd o]

"90URYUOD 9P SO[[RAIDJUL SO SIIP ® 1590 S[[RAISUL
red smejewn)se sof 40 ‘sa[qissenor sed quos ou uorpemdod e[ op XNed IeD S9ATesqO serjeuuered
sop ‘sjengouod smejeur)se sof IasIIn juesnad senbrysije)s $)s9) So] Ied XNeJ JUOS SWO) XNp S3))

g9 Vv swey

——y ST uopsend |

07 9130lor o ‘v < sp 1§
077 sed oy3alo1 ou o ‘© > sp 1S (I

anbrijourered 91p 3s9) un Jasijead Inod ss[qeUUOSTRI
quos sasayjodAy so anb IayLI9A ap juajjouriad s3s99) SBp 9JIPI[RA P SUOI}IPUOD SO D)

‘smojew)so sof sed jo uoryendod e op soxjourered sof juosIIIn sonbrysmie)s 3599 so7 g
"sosI[IIN Juos mb ofrearojur red
SINOJRUIIISO SO JUOS 9 ‘sonbijsiye)s 1599 sof suep sosn sed Juos ou sfpnjouod SISYRUWISO SO "y

{, (s)ogoexo (juos soronbsa] no) 450 offenbe[ ‘sojueams suorisodoid sof iled G UOIIsaN()

a1

99 [ ‘V : sereia sesuoday

ojuowsne — oouessmd ] — N[ uo o13.1ed B[ SIO[Y

“apones
® 9[RI9P s V3 onb oyruSis v[ed ‘opueid 3se [ odA) op Inelie,] anbsioT ‘Ify op UWOIMLIISIP [ SNOS
077 op 9alo1 of 9108 ‘ono[q uo o1jIed ®B[ )50 souessind v “jueams onbiydeld of ans vEd IoA jnad uQ)

‘oqueISNe ‘D anbsLI o] J108
‘009dse axgrwexd op enbsii o] anbsio] 1o ejuLTINE Y7 9OULIIPIP B[ oNbsIo] ajusmudne souessmd e

ojuomrsne © onbsir o] onbsIof ojuewrsne vouessmd e <—  waIlf \
‘90uLIRPIP 99130d
QUM POURPIAY Ue 133wt Jnad wo snfd ‘pueld 9se u sjyuedoryred op sIquIoun o] SN[J "R[ED ULI( 159,))

g snpd up) <+  wor \

“rourl LL:LNC,T\V o o.a))aur _:v ,r,.::.rv; jreane f;:ﬁl.ﬁﬁ:.:wl ,VT L.::::: \::w

%00T = (96'T < ,Z)d

: onb ayTusts ep)) " op oypoId sa1) 189 (ZF'ET < 1)d ‘qg OIq®r) ©f sueq
'SIN0OD 9IJ0A suep 7 Issne ogpdde ‘9)MPoT 10 99I19UD DII0)JRI[R S[(RLIRA [ /) DOAR
(Trer<d-1=
@r'er—->nd-1=
(ev'er— < )d =
<)
—_— L =
Awmﬁﬁ —o61 4
0 0 A . v
_— < — = 1<
d—ge1 = ,z)dTWOI=.2)d

L7 FIesmpolr 3o jurIjued uo @uwmﬁdﬁo,ﬁm 91390 jurUJUIRUL S[NO[RD U()

41

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Sujet

Tome Tutorat

SO[[P91 SOJURISUOD Sop : A ‘g ‘O —
onbupydiiod juswr)redurod o] sURp JUSUTRIIPIW NP UOTJRIPIOOUOD ©f : (1)T) —
[e1yue0 juot)IeduIod o SURP JUSUIRIIPIW NP WOIPRINUOIUOD ¥ : (7)) —

© JOAY

®%g —®Hov =05
®2d + @Dk +0)-= 1)

< wQEku np sImoo ne pﬁ@mﬁﬁ,ﬂmg
-uroo @5@@&0 STURP ONJOAY JULTIRIIPoUWT NP UOI}RIIULSOUOD B[ JUWITOD JLIIOP mQOC\mSU@nﬁ wQH@gm%m 9D

"(snssty) enbugydued jusurgredwod of 1o
(Sures) anbryewsed no [e1jued JueMIRAUIOD 9] : SHUAUTIRAWIOD XNOP SURP SONLISIP 9139 JueAnad S|t
‘uoryerysturipe se1dy ‘senbrjoiquyue sof Ins juowofedoutid aseq o 9sO[NOIAGNY) B[ 9P JUSI)TRI) o]

ez
elet ehet
[4

ghet

+ 34— 1 Ted ,, 9 seuwrxordde jned UO ‘¢ 9IPIO,] ¢ ‘QUISLIO [ Op OJRUISIOA Ny "

a

+ 944 1 red ,, o seuwrxordde jnod wo ‘g 9IPIO [ ¢ ‘QUISLIO [ O dFRUISIOA Y
1009p wonyemdod e ‘37 < N IS D

9IUIOUI PUODSS SUES 10
SJUR)STOD SYUDIDIO0D ® SIPIO IoTwold Np SIRIUI] UOU S[PIIULIIPIP Uolyenby aun p 118e s [ g

SnURI Op dferusuodxe sppow un 359 9sodoxd spout o7 Y

¢ (s)a0exa (juos soqonbsar no) 4so afenbey ‘sojueams suoryisodord sof Tmireq T uUOIIsaNy)

N
-2 ?NML LY

: sduroy np SIN0D ne SALIIOR| Op dIqUIOU Np UOIssaIdxo [ 1ue}qo,p jouted
SPTIULIAPTP woryenba [ op wonm[osal ©f ‘sisomotaqny ‘[ uoryendod e[ op o[eTIIUI Y[R} B[ O\ 99AY

"S9AT)ISOd JUOWIDOLIYS SO[[991 SOIURISUOD SOP JUOS 3] 10 .4
(1rmenos qnad jueteunoiaue [ onb uoryemndod e op oTeUIIXRW d[[TR] ©]) d3IRD op 9jede)) : 3 —
uoryendod e[ op 9OURSSIOID Op onbdsuLul XN, : .4
3 quegsur, ] © worperndod ©f op A[IRY, : (YN —

L JOAY

: queAms ofppout of asodoxd
uo ‘7 sdwe) np simod ne owsuesio,| suep ouusLIdeq uoljemdod e[ Op UOMN[OAY,[ SILIDPP INOJ

"JUSTIDATOR SIPIOID O JUISSAD STRUI JUIAIAINS SO[[d NO ‘SOUWIO[NURIZ SOp SURP SOLIOR(Q
S9[ JuensdeOUS U JUSANOS ‘UOTIOSJUL [ op uoIssarsdoxd e sjmul oarjejdepe sirejrunmuil osuodor ey
“SRIITUT 9PIdRI 9OURSSIOI) SUN JLRUUOD SISONOIBAN] “J ‘suomwnod sof 9309Jur o[[2,NbsI0T "aso[noraqny
'] JUBSTIRD ‘YOO 9p o[[e( 9fodde 1ssne ‘SIsomoIoqny wnLe)oreqodAJN ITed UOTIORJUL,] ® 9SSOIULS U()

(g e 1 suorjsenb) T ao10I0XY

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 oj10dwiod 18 ¢ € T 9p segjorownu seSed ¢ JuULIjUOd jalns o]

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘9An01d9 | Op UY [ JURAR USWIRXS P d[[es B[ 1911Ib ¢ SIpe 1S9, U JePIPURD UNONY o
SO9SLIOINE JUOS SOOLIIR[NO[RD SO o
"9pneIJ oUN dNYIISUOD
soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
"SOISIOUD SOSBD SOP 90RJINS B[ 9107 JUOWPR[d0d IdUWDI © IO[[IOA o
oana1da | op o[quuosud, [ 1nod rpdwar © 450 N O[[LIS oup) e
*SO[[IU OWTOD SPYIPPISUOD JUOIAS osu0dal sues suorisonb sor e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowial ne 10i1p ap a2udi[ saun ajroduwod uolysenb anbeyo Ied

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9929.1109 JU0S D) 9[[118 91)0A INS SIISTES SUOIYeUIOJul SO oanb ZoyYLIDA

HANTILI, T HIONANINOD dd LNVAV JUIT Y

[T : oAnoido [ op ooan(

senbijsije)sorq - senbiyewdyjeIA : 6 HN

SSVd g.u oue[g Uswexy

GT0T-7T0T 2ITeIISIOATU) SQUUY
991 SIIRJ 9JISIOATU) — 9IRS S0 [ Mod TOTIRIDOSSY

~7
Vg

42

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Sujet

Tome Tutorat

FTFOS~ f
CTFo8~ /[ -
ARSI
IIF08~/f -
OTFOS~ /-

J, 910€ex0 180 o[enbe[ ‘sajueams suorisodoid sof e by 140
F0'G9 ased mb w (070 F (8‘T op swwioy un,p snbrjewrse[d TOIIRIIUSOUOD B SIPNYY U() G UOI)saNn{)

< MU A H

09 s1oA pudy (7)TH snid ‘pusjye wo snjg
onuruarp smd 9juemSne UOTIRINISIUWOD ©r]

Y G217 = 7 Inod S[RWIXeW }$9 UOTPRIJUIIU0D BT

Mmoad

(T+1)(L—108) __ /.
e = W

Joo+ <[ ms erugep 150 (7)1 Y

{, (s)agoexa (juos so[enbsa] no) 459 afenbe| ‘sojueams suonisodord sof IR § UOIIsaN()

by uo sprod of 2 e
wL ud df[rey e[ fi e

T1=H :60= 4 :oxes np puadop mb sjue)suod oun x e

1 00AY
L ppre? = (z*fitm) [

: 9[NuLIO} 99390 UO[as jualyed Np oxas Np jo argojoydiouwt ] op puadop S[RpPOUL 80 SURP () INSeA ]

yuosduo) of: )< 7 o
JUDWROIPYUL NP SRIJIUL UOTJRIJUDUOD ©[ : () < 0) o
JuOURdIpoW Np anbryeuwrse[d UOIRIIULOUOD B : (7)T) o
1 DAY
1+

L 2 luro Hwﬁ
L og ) 0 ®D

: sonbry
-sL9joRIed $90 93dwoo ue o1puald op JuejjouLIdd S[9POW NBIANOU UN SSI[IIN () “jueryed np senbrdof
-otpyedorsAyd senbrjstiojoered op puadop jueuresIpow un,p onbrjeuwrse[d UOIIRIIUSIUOD B[ ‘DRI UG

1 G 19 § uor)senb Xne UNWIWod PIUOUL

7 /6w (g 9p 180 y[f (0] sdue) op o[[eAILIUL ] NS (1)L op dUULLOW InaTeA B

YT bw 08 =010V
ojenbope 9so voIjstuTWIPR 9SOP B

mUad

(7210 — 17°0) %0 red (1)) owrxoxdde mod uo ‘g 91pio ] © ‘OUISLIO [ op oFeuIsion Ny

00447

D=0 wy "y

{ (s)99oexo (juos soq[enbsa] No) 489 dffenbe[ ‘sojueams suoryisodord sof Twired ¢ UOIISANY)

"9I0TX0] 9P ONDSLI UN 99SIXd [I ‘SNSSIP-IIY "9IDRIOUL,P dNDSLI Un 9)SI1Xd
[T ‘snossop uf "y 00% 1 V) 001 21ue osuduod )y sun mod enbrnedeisy) suoz e[ tuygap u()
0

w- M0 =00V

ot
: DV 9QIMOD ® SNOS 9IrR,] SIPNJY TO “B[aD MO0 "9911d
-oxdde 159 99100(ur 9SOP [ AN IINSSR,S BD TR ‘JUSUIRIIPIUT NP SIIIOASIPOI] B © 9SSOIINILS T()
77 /6wt ()] op 0SOp oUN JUSWIB[BIIUI 8300(UI U() "0PIISIUIUIPE B[BIJIUI SSOP B[ () < 0) 204y
Fmrolu - :,cluv =m0

: /6w uo e9mutIdXo ‘MPIAIPUL UN ZoTd JuduredIpow np onbrjewserd woryery
~U9OUO) B 9P Y $9INOY U9 7 sdUIo) NP SINOD NB UOIN[OAY, [ DUTULINP 9P STutad © 9pnjg S[[eANou Su )

19-2d + 27 = (D' : (£7'g) = (L'g "0) ardnoo wn mog
0=Ag + (kb + ¢ +0)+ ;4180 (7)) ® o9osse anbystgjoees uorenby,
anurmuIp &) siofe ‘oyuowisne 1) 1g

mojepard/otoxd op TOTYR[AI OUN SR JUOS &) 19 ) SUOTIRIIUOU0D o onb 1ouwiye jnod uQ

<MHUAad

¢ 9IPIO,P SO[[PI)ULINIP suolyenby p owe)sAs un, p 418w s ||

{ (s)aoexa (juos sa[enbsa] no) 1o afenbe| ‘sojueams suorisodord
SO[ TULIRJ 'SO[[991 SOURISUOD XNOP & 10 |/ JUalos 30 I D LA ‘M D gA ¥ D oA g uolysend)

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Sujet

Tome Tutorat

a[mu s 30dATy,[ snos edwor)
as op 9y1[Iqeqold e[ e puodsariod [1 30 929dso amrweId op Mol ] 3se eydpe enbsir o

stout §; ® soperewt op uorrodoad e op 9T onbsix ne tred op offeAILIUL |
onb o3xe[ snpd 980 stowt g © seperewt op uorprodoid e ap 9,¢ onbsiut ne Lred op oAU T (I

uorprodoad swgur 91390 9p %,¢ onbsir ne tred op o[eAILIUL [ onb 110139

snpd 3so stowt  op juoq ne operewt op uoprodord v op 91 onbsir ne rred op o[eAIIULT )
sead 91 ®

[L0°0¢ €0°0] 180 stowr gT & soperewt op uorodoxd ey op 94GT enbsut ne 1red op o[eAIIULT "¢

%SG = L 19 %8
= V1L UOITAUS, P JUSTDATIIIIASAT JUOS SIOW g 19 § © sope[ent op sonbrrogy) suorprodord sor] -y

{ (s)agoexa (juos sayenbsa] no) 489 dpenbe| ‘sojueams suoryisodord sof Tireg (T UOIIsaNe)

‘uoryesie)rdsoy,p stow g 39 F op Moq ne sopreul sinolnoy sejusried op o onbsir ne uorprodord
®[ IOWIIISO R OUDIOYD U() "9)ep oww B[ ® seosiejrdsoy sojuoryed (0g op uo[iuerd un puaid uQ

N

so1d SUWIRIIED N ZT‘() 9P 1S9 TWIAP 30 SIOW g P MO N SLIANSG 1108
a[fe,nb aiqreqord el ‘smolmo) JueIyord SesneIgdued SI[N[[ED SI[ ‘SIOW g o9p JNoq N ‘1§

a[[nu 9se rwep 30 we un, p snid juepuad sosiyeiidsoy a199,p 9Nfiqeqold e g

G 9OURLIRA 9D 10 ()g SUUSAOUI 9P d[RULIOU [0 oun Ted
H 9[qrLIeA [ oD SUO[[IURIDY ())g P duudAoul ® op 008y oqerrea e[ Ioypoidde jnod ug H

soxd
QURIIIOD N' Q) ‘() op 9o stowr un,p snyd o9sierdsor j10s dquaryed osun nb gqeqord e g

S99s1[R)IdSOYSIP JUAIOS SeuId) Sop 910w B[ onb nod stow ¢ op surow jreIpnej [[ "y

{, (s)a1oexa (quos sa[enbsa] no) 459 ofPnbe| ‘sojueams suonisodord sof IR @ UOIISANY)

-ordeI9UIOIWIYD 9P SIOW {7 9P MO NB dUUIAOW U0 JouIal 9s ojuolyed ouf) 'Y orjurered op
a[erpusuodxoe 10] oun Jms gy uoryesifedsoy,p o9Inp e ‘sojusryed (g Op UO[[IIURYDY [OANOU UL JISIOTD
u() “1osieidsor] juoj os soarid sowQduiAs sop Juede so[[ed ‘ISury ‘simoodol sed juo A u mb sojuoryed
ST JUOS SOSNOIGUIOU STRW ‘JU0ARISSR,S oU somQ)dwAS so onb 109149 1mod seoedrgo Juos sade)stdop sor]

IT=0%(0= 7 IS 93INPYT 99IJUD 9}IP 389 9ITOJRI[R I[(RLIRA 9U[) "

%1 '@ 2INBLIOJUI Jretds T @ [e59 108 sjiisod
9809 op axquiou of anb 9giiqeqord e ‘p¢ Ireres seoSolrejul seuuosiod op oIquUIOU O] 1§

A

%G 0g UOIIAUD P 189 T ® €39 1108 sJ11e39u $1597 9p axquiou of aub 9ypiqeqord e D
660 TOIIAUD, P 180 onbsir

uorjendod e[ suep g ® [€39 SUIOUI Ne J10s SJI1RSIU $1s9) op o1quiou o] anb 9yIqeqold e g
a[[nu 3se anbst1 © woryemdod

'] suep G & IMelwdns jueuIe)oLI)s 110s sjisod s189) op aiquiou of anb 9giiqeqord e Y

{ (s)ogoexa (juos soqenbsa] no) 489 ofenbe| ‘sojueams suonisodord sof IR g UOIISAN()

X 9rqerrea e[ anb jrysod 9s61 un aoae p 9riqeqord
auwW ap ‘seuuosiad ()g = U 9P -SI0] 91190 UO[[IHURYDY UN INS dNDIUTD TLSSI [9ANOU UN ANV U()

G < (2 —T)u 99 ¢ < ru 10 ouuarssnes 1o] oun red ojqemrxoidde 150 x

0¢ < u Ieo auualssned 10] aun Ied o[qewrxoidde 150 [ (]

09T = (&)40A
00z = (X)d ‘syrytsod 3509 op o1qurou o] Jure)duIod dI109e9e S[RITRA dUN _{ JURIYPISUOD UH "))

9JRIOSIP SIT0JLITR S[(BIIRA 9UM 180 X (]
%0g = L
19 000T = u sorpurered op I[[MOUIdE P I0] dUN YMNS MNb oI0JeI[R S[(RLIBA SUN IS0 Y 'Y

{, (s)agoexa (juos sofenbsa] no) 459 affenbe| ‘sojueams suorjisodord sof Tired L UOI)saNy)

‘JIyesSau 9se 1s9)
o] anbsio] () Imayea e[ 10 ‘J131s0d 189 9s0) of enbsio] T Inoea e pueid mb a10)e9[R S[qRLIRA B] X 110§

“ONLIYSIP JuowenbIjuapr
10 Juepuodopur 180 7, 1593 onbeypd onb suoIeIOPISUod 0 sojuaryed (0O = u op « onbsut v uoryendoJ »
UO[[IJURYDY,[ © ISUIR SUOIISSIIPIUI SNou snoN 109sidop juoj os mb sonbsir op smojoey sop v sovsod

X0 SoUWIof $9] JuaAnos snpd Juos 95 onb 9JeISu0d JUO SUSIDIISIYRIS SOP ‘SoNDIUID SOPNIY,P 9IS B[ Y

L 9599 ne aa1y1s0d 90 aperRU 1108 9[[o,nb
90URYD AP %G‘() ® A T ‘« a[eIgu3 worpendod » e[ suep ajuerjed suN pIesey N oI} UO I§

ajuowne odusresdld ef 1s ojuewdne 931Y0ds B ‘[RIIUIS sed o sur(]

9%G2 op 189 soansod soa1orpoad simapea e[ ‘« onbsia g uorpemndo » ®f sue(g

mUad

9408 9P 189 « orIoULS uoryrINdo » [ SURP 9N[IISULS B
90 °p 159 aouaead e[ ‘« enbsir v uoryemdod » ®f suR( Y

;, (s)agoexa (juos sofenbsa] no) 159 affenbe| ‘sojueams suorjisodord sof IR 9 UOIISANY)

"soures juos sojuatjed ()Og o
“040¢ P 189 Jrsod 1897 un IoAe,p 9NIqeqord e e
"150) TR SOAT)RSYU JUOS SOUWIDJ SOP 04GE ‘SOPR[RUI SOUIIO) SO TLIe] o

. « anbst1 & woryemndoJ » B op UIdS Ny

‘soperew juos sojuoryed /e
“04GF6 9P 159 J11e39U 1899 UN I10AR P 9y[IqrqoId BT e
"150) N SOATYISOd JUOS 0/ G TOIIATD ‘SOUTRS SOUIIAJ SO TIIR] o

: « orerouad uoryendo » e[ op UGS Ny

"SUO[IPURYDY
XTIOp SO SURP SPURAINS SI] JU0S T, 98v)SIAOp op 4891 NP $1RINSYT S9T “( 7 OUILS NO J OPR[RW) dIPR[RI
B[ g 00B} SOUIWO} S0 Op JNILIS TRIA O JLeuuod u() *(« onbsu v uoremndo] » uo 30 « o[eiouos uorend
-0 » T9) SYNITISTUOD JUOS SOUWDJ ())OT OP SIPUTSIP STUO[IIURTDY XND(T J19e39u no Jry1sod : JTOS SANSST
XTI ST Juop 7, o3e)stdop op 9599 un,p osodsIp uo ‘ures np I10oues np o8eisidop un,p oIped of sue(

(0T & 9 suorysenb) g eo10I0XH

<t
<t

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Sujet

Tome Tutorat

11 2dA} op INoIIO SUN VI3
-0d JueAned $93STS0T0I( SI ‘098 MBI UN, P JUSIA SU 9PRIFIPIR) UNONe Nb juenLIge sy

0f7 snos 7, op 10[ ®[ ® 90vI3 souessmd e[ o[NO[eD U()

%% TT Op 159 159} 90 ap 909dso a1rmaxd ap anbsit o]

MO AM

%% 16 op 189 9501 np vouessmd e

-1
-1 09T < ., onbsio] 0f7 1990(01 op J1epIoap uo [ 1s opueld snyd jreres 4s9) np souessmd e "y
I (s)eroexa (Juos seqenbse] no) 9se o[fenbey ‘sejueams suorjisodord
So] TWLIRJ "OPIWNY NO D9S NAI[IU UN,P JUSUUSIA S[IS IOUIULINIP 10 JJ, ®] Iosop A,p uye
aI107e9[R UODR] Op SOPRISIPIR) (J)g = U IOUUOII[IS AP SIO[R JUOPIIIP $99sIF0[0Iq So] T UoIysany)

(17 - 11 100z ‘eg]) 1 ~ I ‘ermu eseypodAt, ] snos onb 30 (-7 - 117 [00S ‘0GT])72 ~ I ‘©AlyetIoqe
2s930d AT, [ snos onb a19pisuod uQ) *;_7-7/) 081 < [, onbsiof 1030(01 op oprogp uo,[ onb 0os norjrut un,p
JUDIA OU OprRISIPIR) Unone afnbey snos ‘Ofy asod u() ‘sopeidipre) sof suep J(J, oP Xne} of J, 9j0U uQ)

"d(1 °P XN®} 10 UOTYRIISSIP B[ & 9OURISISOI SIS US| UN J)SIXD [I,S IIOARS 9P UL SopRISIPIR) SOp
unoRTD suep (TOTYRIISSAP Op SBD UD SIPSTIITIUAS SOPRISIPIR) SOp sonbyrogds seouuopIos9p juotmenb
-QsULIYUT soutjoId) JJ, 9P 95esOp TN OSI[RII O “R[9D INOJ TOTIRIISSIP [ ® I9ISISOI O SopRISIPIR]
xne jueljouriod owsIIed9u o] s IPUad 9S Op JUOPIIPP $0ISIF0[0I( SO ‘SIRINSI SINS] dP SIRJSIIeq

QIAINS 9P JMJRIS I

10 99(II0S([R A () SJUSUWIDUUOARI 9P 9SOP ®[ 9Ijue UaI] ap skd 9)SIXe U [T ‘04 T‘() = © onbsil ny
9%T © INSLIPJUT 150 1507 NP 9YATIROYIUSIS op 9130p o]

sead T°0 % 9'ce = 3 150 103 op onbrjsiye)s e

9310(I[ Op $9IS0P g ® 9}RUYSOWOY, P X Np 3503 un 10sIeI Jnod uQ

< @80 AaH

939(1] op $9130p g ® eouepuadopurp X np 489} Un Iesiel nad uQ

i (s)a10exa (juos saffonbssl no) 1so

aqenbey ‘sojuearns suorjisodoid sof TULIRJ SOPRISIPIR) SOP SIAINS 9P IMIR)S 9] 19 dDIOSR A )
SPUAWIOUTUOART 9P 9SOP B[ DIPUS UDI[ UN IISIXD [I,S TIOARS B SIO[R AYDIDD AII0JRIOCR] O ¢ UOIISANY)

[¥30, [ 1 UO[Imetpy | G uo[mueDy

009 00€ 002 Te30L, |
002 0ST 0¢ 9OUBULIOP U SOPRISIPIE], 7
0ST 08 0L S)I0W SopeISIpIR], 7
0GT 0L 08 SJT3O® SJUBAIA SOPRISIPIR], 7

|

: JURATNS 9OUISUIITOD 9P NBI[([R} I JMIISTOD TO 19 (SOURTLIOP TS NO SIIOU ‘SJTIOR
SJURAIA) SOPRISIPIR) SYUSIDPIP SOP JMJRIS O] dATIISCO TO ‘SAIMDY SIOIY dP MO Ny * ] TO[IIIed,| onb
A suofel op o[qrej snd asop aun e 5 UO[[IJURYDY,[ 850dXe UO 1o SoUSBIUOUL SOINRY SI SURD JURAIA
sopeISIpIe) sof stuired 110S MR SYI1) 9)MSUS JUOS (] 19 §) SOPRISIPIR) op SUO[[IIURIDY SoIINR XNo(]

€FGT ~ | 7| 90 1803 np onbrysyyess e
009dso QWIXNOP Op

anbsLI No [T 9dA) O INOLIS 9UN 91300 P SNDSII aI10)RIOR] 9] 110} ® Ly jueidedoe uy (T
10°0 F [26'0:08°0] 3

0dnois of suep sjuearaIns op anbriogyy uorprodord B Op %96 @ 9OURHUOD 9P O[[RAIULT D)
10°0 F [28'012°0]

180 ) odnois of suep syuralaIns op onbriogyy uorpzodord e op %66 ¢ 1red op d[[eAIULT ‘g

¢ < (9d —1)qu 19 ¢ < dddu ‘¢ Z (Od — 1)Pu ‘G < 2dOu 1ed 1893 90 10sTRI Mad uQ "y

¢ (s)a0exa (juos soqfonbsar no) 1so afenbey ‘sojueams suonisodord sof e g uoIpsan)

“JINPIT 1109 [ Op 1893 UN Ted SUO[[IIURYDY
XN9p s9[ o19ue senbriogyy suoriodoid sof 1oreduwod op 9pr9p uo 19 (I odnoid of mod %98 = dd 19 )
adnois of mod 96 = 2d 910U U() MoYAIS JueAR SepeISIpIe) op d uoraodoid B[ 910U UO ‘SIS XNOP
9p N0 Ny "99A3[9 Sa1) worssaxd aun & 9sodxe 9so du Jroepe,p (I #dnoisd of enb sipue) smjersdure)y
asse( saI) aun ' 9sodxa 159 ()Z] = Qu J10epe,p ) 2dnoid o "So[RJUSTSUUOIIATL SUOT)IPUOD SOJUST
-9PIP ® UB9DO,[ SURDP JURAIA SOPRISIPIR) O SUO[[IIURYDY XNOP IoS0dXe,p SIO[R 9PIPP SII0)RIOQR] o]

94, & IeLIRdNS 159 159) NP ITATIROYIUSIS op 9I39p o]
0f7 sed oyjelor ou wo ‘¢ = © oubsi ny

so1e89 quos suolpendod Xnop sop SoUULAOUT SI[[TR) SO]

mUad

¢ < |z| onbrystye)s op JMpPaI-11e09 [ OP 1599 UN JSI[RII U
duw, = YV Oy symu 9s9odAy [ snog "y

I (s)e10exa (Juos soyenbse] no) 150 affenber ‘sejueams suorjisodoid sof IR [T UOIISANE)

w00 = s odA)-11e09,p 19 wiw 96T = i suueAom

ap o[[re) auUN Juo sejmpe sof ‘09T = du Jipoepe,p ‘g odnoid of sue ww gI‘) = Vs odA)-31ed9,p
1o ww FG'T = YV ouueiowl op o[[Ie) oUN JUO sojMmpe sof ‘Ogl = Vu Jioopge,p ‘v odnoid of sue(y
‘suoryemndod SHULIOPIP SO] SUBRP SOUUSAOUL SO[[IR} S9] Ioreduiod op JUSPIIIP S[[

“eARRWIIH,[ OP SUSST SOPRISIPIR) O ¢ UO[[IJURYDY UL 19 URYIO,[ 9P JURUIA SOPRISIPIR] Op Y UO[[1JURYDD
UN JUSTPNY9 $9ISIS0[0I( SOP ‘B[00 INOJ "PAR[RUIIL],[ SURD 70 TR0 [ SURD JURAIA SOPRISIPIR) XN JULUIAI
-91nor)Ied JN0Y JUSSSIIPIUL S S[[ "XNISI[IU S8 ® 90R] SIATAINS 9P SOWSTURSIO $80 ® Juajjourtod mb sewstu
~ROYUI SO JSTPNYY SIIRYNOS SRR JIFO[0I( U SITOJRIOR] U[) "SOUIYIIXS SO[RJUSUIDUUOIIATS SUOTITPUOD
sop & segduoford seporrad sep juepuad I9ISISOI op so[qredrd SOITROZRIGWING SOp JUOS SOpPRISIPIRY] SO

(GT & 1T suolysenb) ¢ od1010XH

45

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Sujet

Tome Tutorat

asse[o aun sutow ne mod O £ Or 189 oArRUIOIR 9s9UJ0dAY, T
suoryrodoxd sp uosreredurod op z 1593 UnN JSIRIT U(Q)

onbrogy) o[pow un ¢ uoryenbype,p X np 503 un HSIEAI UQ

mTAad

onu os9yyodAy [ sed oyjpfor ou wo ‘Yz = v onbsit ny

G < s‘o u\f:fm = 7 A 1€J S99ULI9OA JUOS 9)IWI[ [RIJU9D SUWRIOY)} NP 9}IPI[RA 9P SUOIPUOD SO 'Y

¢ (s)a0exa (juos sofonbsor no) 1o aenber ‘sojuweams suonisodord sof e G uoIIsany)

(senbriogy)
SOMOTED SJII0xH
9I10)RIOCR] UD
SOAIISCO SJTIORTH

082 = %70 | 09z =€) | 00€ = €% | 09T = ¢

09z = 7O | 08¢ = "¢0 | 0gg = %0 | 0¥ = 'O
O 9sse) N 9sse[) TN 9sse[) T 9sse[)

1 JURAINS NBA[(R) 9 9SSAIP [ "o[elouad uoryemndod e[ e Iareduwod
So[ Op Ule SUO[[IIURIDY SoS SURP 9110391ed anbelp op sjioape sef ojou [t sind ‘assa1o1[d9s op opotiad U
sd100 o[ suep esoreral) op uorjrodold [ UO[AS sOpPRISIPIR) Op SO[[IUIR] SO] IOSSB[D OP OPIIIP SII0JRIOCR]
9T "09S S} JUDUIOUUOIIAUS UN & dsodxe sof apassod [1,nb sepridipre) sof snoj odnoidal atojeIoqe] o]

"SO[N[[99 S9[ 1089901d op uge neo | juede[duror 9I0NSs ‘OSOTRYIIY B O 9SIYIUAS
e[ Ted osTuiod JUOWIS[RTY 1S9 SOUIYIIXS SOSSAISTDYS SOP B SIATAINS B SOPRISIPIRY] Sop 9j1orded ®f ‘Uyusy]

46

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

*3o[dwod 3se jalns o] anb aanaids [ op NP Ne IBYLIA P IS
‘suorjsenb g1 aj310dwiod 18 (7 € T 9p se9jorownu seded (7 JuaIjuod jalns o]

HANHYdY T 4NS SNOLLVINHOAN]T

IANEYdE,T V SEADIAIDEJS SNOLLVANVINNODIY

‘0ANLIdY,[ Op U [ JUBAR USTIRXS,P d[[es B[ 19)3Mb ® STWIPR }50,U JepIpUL) UNONY o
SO9SII0)NE JUOS SOOLIJR[NO[RD SO o
‘OpNRIj 9UN 9NJIISU0D
soueuoold s renbrpur jueanod NO) o118 e s 9310d Jryounsip audis o7, (g6e6T oml g1
P LG9-76,U 10109(]) saareur[dosip sopmsinod op 10(qo [ ©Id] opnelj op 9AI}RIUS) NO OPNRIJ 9INOT,
"oUSIS 2IIN® UNONR U XI0ID 9p a133ewt sed ou ‘1oimjel sed au ‘19)jeld sed oN
*SOISIOND $9SED SOP 9JJINS B 99107 JUUIA[d0d I[duTor © I9[[IoA
oAno1dy | op opquuesus, | mod apduwar ¢ 189 D) S[[LIS ou) e
“SO[[IU SWIIOD S$HYIIPISUO0D JUO0Ids osuodar sues suorysonb sory e

SHYTVININITOTEY SNOLLVINHOJANT

*SOY[118 SO JoY20D Inod 99sLIOINE 1S9 II0U J[[I B O[A)S NP UOIJesI[IIN | S[N1g

‘SpIowal ne J10ap op aud| aun ajrodurod uoiysenb enbeyo I1ed

S)IpJojul quos saajne 39 ‘x-ddiy, ‘ooue[g odA} op ueqna us No sopINbI[ SINS91I9LI0D SO
*JURIPNIY OJUWINU 19

woudad ‘wou : $9309.1102 Ju0s D) O[LIS 9I)0A INS SOISIBS SUOIPRULIOJUI SO onb ZoylIoA

ooo0oagd oooo0 oooo0
3 adayv 3 adi49ayvVv 3 addayv
oooon o€ [y Ry o 4 BOER0O0 <
ooooano oooono ooooo
3 adcayv 3 adad49ayvVv 3 addayv
oooon se OO00O0O0 € BEROO0 1T
ooooano oooono ooooo
3 adayv 3 add49ayv 3 addayv
ooo00 ve 00000 ¢ E00ENA 01
ooooo ooooan oooono ooooo
3 addayv 3 adayv 3 adad4ayv 3 addayv
Oo00O0O0 sy Oooo0O0 €€ OO00O00 t1e BE00OENE 6
ooooo gooooan oooono ooooo
3 addayv 3 adcayv 3 add49avVv 3 addayv
Oo000O0 v oooo0O0 ce OO00O0Oo0 oc aEEER0O 8
oooo0o ooooa0o oooo0o ooooOo0o
3 addSayv 3 adayv 3 add49ayv 3 add9ayv
Ooo00O0O0O ey oooono te 00000 6t oo0mem0O !
oooo0o gooooa0o oooo0o ooooOoo
3 addSayv 3 adayv 3 add49aYyvVv 3 addS9ayvVv
oooO0O0O ¢ oooo0O0 o€ OO00O0O0 8t a0mE0cONm 9
ooooOo0o gooooa0o oooo0o oooOoOo0o
3 addSayv 3 adcayv 3 ad49aYyvVv 3 addayvVv
oooO0oO0O 1y Ooo0000 6c oo0o00o0 L oomeOoO0O s
oooo0o gooooano oooo0o ooooo
3 addaYyVv 3 adayv 3 ad49aYyv 3 addayVv
oooo0o oy Ooo0o0O00 8 oo0o0o0 9t omem00 v
oooOo0o gooooano oooo0o ooooOo0o
3 adad9aYyVv 3 adayv 3 a9V 3 add%49YyVv
00000 6€ oooo0O0 L ECOEENE ST omeoOm0 €
ooooOo0o gooooano oooo0o ooooOo0o
3 adadayv 3 adayv 3 ad249YyVv 3 a9V
Ooo00O0O0 s ooo0n0 9 mgey B B 2 BR0O0O00 ¢
ooooOo0o gooooano oooo0o ooooOo0o
3 adayv 3 ad9ayv 3 adayv 3 adayv
oo0o0o0o e 00000 S¢ OEEB0ON €1 oomm0 1
(WW/r) souessieu ap a1eq OO00000gggg»wn
000000o00g=ar 00000000dg=e | ...
aoo00ooaoogswnr e O00000004gg s ospwny
goooooggdg=aw i O000o00ggoggmw
OooOoooooogwaw O00000004agw za
68L.9GVvEcCTIoO 68L.9SVv¢ecTIoO
NOILYDI4ILN3Al
dnsey oy jedoIn| - dNSCY
: wop WU_._U m_gmn_ WP_mL®>_CD
6 : (3ds) an T:ouoiny

HANTILI, T HIONANINOD dd LNVAV JUIT Y

UT : eAnaxd, [ op 99an(]

sonbijsije)sorg - senbryewdyreN : 6 H/N

SSVd g.u oue[g Uswexy

NOILLOHHYHOD

GZ0T-FT0T 9ITRIISIDATU) SQUUY
991 SLIRJ 9JISIDATU[) — UG $900Y,[ Mnod UOIPeII0SSY

47

UE 9 : Mathématiques - Biostatistiques



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

J20409P 2]]2 SAOID “UAUINOS JNAd JUDWIUUOLNUD, ] aNb uoyvIndod D) 2p
pDULLTDWL 2])2DY D] 25SDAIP UoLDINdod ] 18 ;3] 2DADYD 9P 220DdDI D] AP UOIULIP D] UILQ 1DL JLOA U()

j UOTIPUO0D 99399 UOTas 110109p uorjemndod e[ ouo(g
M M

0>HWN<=0>——-T<=I<—-<=¥N<N
o, o o

ISUrY 0 < N 99 0 < - Ted 3f — T op puadgp (3),A op ouss o]
jr0109p worgemdod e[ ‘0 > (2),N 1S

11010 woryemndod e[ ‘() < (2),N IS

| 9OTURSSIOID ©S DIP-8-189,0 ‘sdwoy np smoo ne uoryemndod ] op UOTIN[OAY | SUSSIP (2), A7

M

O BN+=@),N

: 9[[eIuRIOPIP uoljenby 10U ® [10,p dnod un suojal ‘worysenb 93300 © eipuodor moJ

q10.009p uoryemndod e[ ‘3 < N IS < ) Wl \

SIUUIOUT PUODSS SURS <= JI(I] SULIY) UNONR SAISS(O U() 4
SIURISUOD SPUSIDYJO0D <= SOAIYISOd SA[991 SOJURISUOD SOP JUOS 3] 19 .L SHUSIIYJO0D SO 4
91pi0 1o1weld <= | A7 oI9TAId 9OALIOP S 10 A/ ONUUODUT UOIIOUOJ B[ OAIDSO U() 4

SIrR9uI]
UOU J[PIIULIPPIP Uolpenby <= (,\7) onuuoour uorouoy axjou ¢ egnbridde 189 911ed UOHOUOJ BT 4
M M

N4+ N=—= N < AMLVZLH\Z

- Sed aIjou sue(J

SO9ALI9P S9S 10 ANUUOIUT UOIJOUOJ
B[ ® 9I[ UOU SIIP-B-)$9,0 ‘I(I] SULID) UN JISIXa [I IS JUSUSISIP 2UQUIOUL PUOIIS SUDS NO IO 4
(* /eoedsa /sdwey) arjgurered un,p JUOPULdIP NO SIURISUOD JUOS SHIALIYP SOS 10
ANUUOOUT TOTJOUOJ ] JURADD SIUSIDIJO0D SO IS JUDUIISIP §9)qDLLDA NO SJUDISU0D SYULIY[200 00T, 4
"9PU0DSS 9OALIOP ©S 10
SNUUOOUT TOTOUOJ B & £ JUSIIN0D J[9,NDSIOT .4p.L0 Pr02as ap TP 189 S[[A] "oITId 99ATIIP S 19
SNUUOOUT TO1}0U0J ] N[ o Jott 8[[0 NDSIO] 2.4p.L0 UatwaLd 2P SIIP 150 S[PIIULIIPIP UoTyenby ou() 4

aonbrrdde 3se A u uorjouoy
aunone 1s auvuy 19 (‘dxe ‘Ul ‘eouressnd ‘sonbIIIPUWIOUOSLI) SUOIIOUOJ) SNUUOIUT WOTOUOJ B[
' uorjouoj anbuooenb oun enbridde wo 1S 249U UOU SIIP 15O SPIIULIIPIP UOIIRNDY oU[) 4

: suonIuyep senbrenb ans suouasoy

,,:,Tm::mﬁ\a

f.:Tv.N.V.C\LQ; ~..u .:\:Q

.ad np o. 1bo oun,p

“UOIJeN)IS OIJOU SURP 3 = D 30 2L = y ooay

M

NN =) = N &
M
(N=3N", =N

(L 1) wem

: (arepo snid 11oa £ mod 7 SO SUOIOI) SULIOJ 91390 SNOS UDIQ 10 YOUOUD,[ P S[PIIUSIPHIP UoTyenby
WN(N — )Y = NP 1o N(N — D)X = N

1 QULIOJ [ 9P 189 9[POUL 8D J1109P Mb S[[eI)UaIIPIP
uoryenby [ SITR[NUIIO]/SINOD dIJ0A SURD 9o UF "IS[NYIDA 9P anbrystSo[ o[9pow I DT dANOIRI UQ)

i T uorjseng) .u

ez
glet el
[4

—= + 3441 1ed o ourxordde jnod uo ‘g 9IpIo,[ © ‘QUISLIO,] Op dSeuIsIoA Ny (]
(444

snyjepy op ofprusuodxe sfepow un jse 9sodord a[pour o <— VY wely x

7+ 94— 1 red ,, o seurxordde jnod uo ‘¢ 0IpIo [ ¢ ‘QUISLIO [ O 9FRUISIOA Y ]

N0109p uorjendod e[ ‘37 < AT IS D
QIqULOUWI PUOIIS sUes 39 SULISUOI
SIUSIIJO0d ' 3IPJo Joruald Np 9IIe9Uul] UoU S[[eIjuaIdyIp uorjenbs aun p 313es [ ‘g

SR 9p of[eriusuodxe spow un 49 9sodoxd sRpow o7 Y

[ (s)eroexa (quos sayfenbse] no) 9se afenber ‘sejueams suorjisodord sof iR T UOIISON{)

N
)

: sduo) np SIod ne LR dP SIGUIOU NP UOISsaIdXo [ 1ua)qo,p joued
A[[PIIWRIPIP wonenby, [ op worNosal e ‘sisomolaqny [N uonemdod ©[ op d[RIIUL S[[IR) ] OA/ DoAY

"SOATHISOd JUOUIOIILIIS SO[[O9T SOIURISUOD SIP JUOS I 10 4

(rrmenos qnod Jueteunoiaue [ onb uoremndod e op ofetIKRM A[[IR) B]) 981D 9P 9jRde)) © 3]
uoryendod B[ 9p 90URSSIOND Op oNbYSULIIUL XNR], : L —
7 quejsur | g uoryerndod e op AR, : (YN —

1 DOAY

: queamns spppow of asodoxd
uo ‘7 sdwe) np sIMod ne swsiuedIo,| suep ouusLpideq uorjendod e[ op UONN[0AY,[ SILIDPP INOJ

“JUSTIDATIOR DIIOID O JUIISSID STRUI JPUDATAINS SO[[O 10 ‘SOUIO[NURIZ SOp SURP SOLI)OR(
S JuensdeOUS U9 JUSANOS ‘UOIIISJUL[ op UOIssaxdoxd e ojmul] aaryejdepe sarejrunuual osuodor ey
“9[RIITUI OPIdRI 9OURSSIOID SUN JTRUUOD SISOMIISAN) [\ ‘suowmod sa] 9309Jul d[[o, NbsI0T 9somoreqny
'] JURSTIRD ‘YOOI 9p (e 9[adde 1ssne ‘SIsomoreqn) wWniejorqodAJN Ted UOIIOSJUL ] © 9SSOIULS U()

(g & T suorjsenb) T ed1dI0XH

48

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

: sed ® sed eppo suonbrddy

soquepuodse110d . op seouessmd sof Ied sooALIOp sof Iode[dwoy] f

AISIOD
JUOWD[RIIIUT WOTYRNDY [ ® 90RIS 99ALIOP UOU dNUUOIUI SWIIXNOP B[ Iode[dwoy] ¢

uorjenby aIne | ® 90RI3 99ALIIP SNUUOOUI SWRIXNSD ®[ Iede[dwey] g
IDALI9P B[ 0 9sSeI9ul snou mb uoryenby | euuoroepg 1

anbijsrgjoeIed UOoIjeNnby [ JoUTULIDIO( \

: a1piad os sed ou 1nod oporour dUN SIAMS 9P JPNS [
©d =100 =50
0 + Dk +0)= =D
1 7 SO SUBS ®RILIDY,[ UO ‘DUIRISAS NP 2INJLINY [ Ioyrduls moJ
0=~Ag + (L +¢g+0)+ 4959 (3)L) ' 99m0sse anbrstigjoeres uoryenby, T <— J W)y \

orne | & jrodder red TOI)RIJUSOUOD SUN SNOAD JUSTUTIOD DT IOUTULIIIOP
sed noad ou uo ouo([ ‘A 19 ¢ ‘O Op SOUSIS SO 10 SINO[RA SO] INS UOIJRULIOFUL SUNONE © U0 ‘quepusda))

“JUDWS[RZY SN[0A9 IR [ IS UOIJRIJUSOUOD SUIL SN[OAY
JUSUWITIOD JIIP-B-1S9,0 ‘SUOIIRIJUSOUOD g SOp UOIN[0AY, P anbrureudp e[ 1orpnjo p jouriod auwg)sAs o]
onurmIp &) sIofe ‘ouousne 1) Ig <— 7y WY x

j oYL, [ 197000 ned oU U0 DUO(] "SAUSIS SINS[ NS UOTJRUL
. ¢
-IOJUI SUNONR B U() "SO[[991 S9JURISUOD Sop uos L 19 ¢ ‘© onb Juawenbrun JIp snou su 9ouUOU | 1)

0 = 1ep 19 ¢ = ¢Ip ' U0 ‘sed arjou ' onbrddy

moagepaid/atoxd op worje[alr <= s9soddo souSts op 1@n 10 eln 4
uon1)oduod ap UOIIR[ERI <= SJ1}e3ou 2D 40 ¢ln 4
9SOIqUIAS op UoIje[al <= sjiysod v 4o ¢lp 4
(A0 + ()z%e0 = (1) f
(B + (a1 = (3)x

: sINood o] suouaIdal ‘¢) 19 1) JUOANOI) 9S UOIJR[d S[[oNb suep I0ARs INOJ
9P UOIJE[aI DU SUED JU0S T) 30 1) suonenyuoouos sof onb tourge juod uQ) + ¢ WY x

‘¢ 9IPIO ‘SOUIYISIOT} SOIALII(] g AIPIO,P JTRIAS 9D SIO[R ‘SOPU0IDS
SO9ALIOP SO JTRAR TO IG T AIPIO DUOP ‘SUOIIRIPIIOUOD SOP SOIUIAIA SOQALIOP SO[ B U0 ‘Jofjo U

‘aapIo Jarwaad np 11 ‘so[er
-USIQYIP suorjyenbo p ow)sAs U j R SNOU-SUOARN{) "JUSWDINS STRUI JUSTIOINOP 9OUIUIWOD U()

€ 9IPI0,p SA[[PIULIYIP SUOIYenby, p aurg)sAs un,p J15es [[ <~ W WY x

i g uorjseng) ¥

1029 +,9V = ) : (g2'c) = (L ‘g “©) o1dnodo un anoJ *H
0=4g + 4(k + g + 0) + ;4 150 (2)TD ¥ 9910sse anbrysigioered worenby, T ‘g

anurmIp &) siofe ‘ojuowisne ) 1§ 0
mojepard/otoxd op WOTYR[AI SUN STRP JUOS &) 19 1) SUOIpeIIueduod sof onb mwwge mod uQ g
g 9IpI0,p So[[ENURIRPIP suonenby p owRIsAs un,p 418es [ 'y
i (s)ooexa (juos so[enbsa] no) 980 ofenbe| ‘sojueams suoryisodord
SO IULIRJ "SO[[091 SOJURISUOD XNOP & 10 |/ JUSI0S 10 J D AA ¥ D YA ¥ O A g uorsend)

SO[991 S9JURISUOD S$op : A ‘g ‘O
onbrrgydirod juotr)redurod o SURP JUSUTRIIPIU NP TWOTPRIYUIOUOD [ : (7)) —
[eI1jue0 JustI)reduion 9] SURP JUSTURIIPIUL NP UOTYRIFUDIUOD B : (7)) —

1 DOAY

®2d — @ =B
Mg + Mok +0)—= @)D

: sdwe) np smoo ne juewr)Ied
-wod onbeyd SULp AN[OAY JUSWELIIPOW NP UOIFRIFUIOUOD B JUIUWIWOD JLINIP SUOIyenby,p ouwd)sAs o))

*(snss1y) onbrigydired juoturyredurod o] 9o
(8ures) anbryeurserd no (eI1u00 JuOMIRAUIOD O] : SHUOUITIRAUIOd XNOP SURP SONLIISIP 9139 JuoAnad S[t
‘woryenysturupe sexdy senbrjorqriue sof ans juoteedulid ase( 89S 9SO[NOIAN] ] 9P JUSTUIIIRI) o]

D 19 g : soreia sasuodoyy

JIOTITIDPOId SUITI0D 9SSOIYIUT SNOU Mb 9IPIO,[ 9IMSUS JISIOND ()

9T,
mww& NwN&

%+%+Awglv+ﬂuwk\u

: s10[®
® U "UOIJRN}IS 130U SUBP O[NULIOJ 93390 10SI[1IN9I 1oanod mod g.— = x onb I9I9pISU0d eA U0 ‘1]
i it
Ll irir=0
A A
5 ®:®M&Q®Q0vaw

UOTIOUOJ B 9P M0 9OUOLIMDIO,[ U ‘(PUAWA[RSY ITR[NULIOJ 9I30A suep JIuodsIp) () op oSeuIstos
ne spnsn soyru] syuewaddo[eagp sef aIpuaider ® 9)s1su0d ‘1opgdold ap epider snid e[ aIgtueur ]

j soyrur] syuotroddo[oA9p Xnoure] saf RIOA [y

d %° g swey

49

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

0
w-DD \puobw
0o+

1 DAV 2QIN0D ©[ SNOS 9Irk,] SIPNJO U0 “B[ed IMOJ "d9tid
-oxdde 9se 99300[UT 9sOp B[ oMb IoInsse,s op UHe ‘JUSUTRIIPOW NP IY[IGIUOdSIPOI] B[ B 9SSOINIUILS T()

/6wt ()T Op 9SOP Ul JUSTSTRTIIUT 9300[UT () "9QIISTUTIIPE S[RIJIUL S0P B[ () < ) DoAY
Asno\w - :,owwv =@

: /6w ue sgmuLIdXe ‘NPIATPUT UN ZoYD jusuredrpwt np onbryewserd uoryery
-U9dU0D B[ 9P 4 S9INSY U0 7 sdula) NP SINOD N'e UOIIN[O0AY, [ JOUTULIOOP op stuLiad & opNj9 S[[9ATOU dU[)

o 99 ( : soreia sesuodoy]

“JURUIWLIOSIP NP [NORD 9]
JURSI[IIN TS ISANOI) S9 op onb Fuoy sutowr dnooneaq surowr 4s9,0) ) op anbrisugjories uoryenbsy, |
9P SUOIIN[OS SOp WAl JU0S [T— 30 9— onb IeyLwa Jnad wo oanexdy,[ op sI10[ 931a snid Io[e Mmog

‘weYL, [ s Iaquiojal mod g
10 |/ 1oSurpIajul Jusweress nad u() jsenbuoofenb sejue)isuoo sep Juos g 19 | Ied ofeuy osuodal
B[ ® UQLI 93URYD U B[)) 'T— = %L 30 9g— = Li ISueypIagul,p Iepoop nd jreme uo : enbrewsy]

w0-2d + 39V = 39 20 + 2V = e
: QIIB[NULIO} N® 90BIS UOIM[OS B[ © B[D suojuourgrduI]

@\H‘me

: JUOS SUON[OS SI[ ISUTY

SFL—
I X¢

N F L

ng
" _,
ar Fa-

: anbrjstigjorIed WOIYRNDY [ 8P SUOIIN]OS SO SUO[MO[R))

10<@euQ
eC =17C — 67 =
IXIXT—L=0

- JURBUIWLIOSIP 9] 9UI90U0D _:—u 90 Uy

9=gxg=2
L=g+g+z=9
1="o

ISIORRUO ‘¢ =L g =g ‘=0 U0 WO
IDF — ,q = (7 : ¥SO JURUIWLIOSIP TP S[NULIO} ©]
Lg =01 AL+g+0=q"‘T=n00Ay
0=2+4q+ v

1 S9SOUD SI 1991[10%] Inod SULIO} dIINE JUN SNOS A[NULIOJ 93199 SUOALIIIIY
0="~4g +u(k+¢ +0)+
1Y WoY,[ ® 99ANOI}
(2)TH & 99mosse anbrjsiIorTed TOTIRNDY [ Op suojIRdol ‘(7 JURUIMILIOSIP NP dUSIS I II0ARS INOJ
(zg)ursg + (2g)509y ) 2 =M = 0> 4
(@Fg+V)e2="%<=0=q +
w2Pd + PV =M= 0<aq 4

: OITR[NULIO} NP IopTe,s Jnej |1 ‘suolpsonb soo © arpuodor moJ

) ¢ (£'2'g) = (L*g ‘0) opdnoo un mog < f W] \

i B[10A puy

0=Ag+u(l+¢g+0)+ 4

T =g ed 1) g u = aed L ‘o red [ suodeidwey §

0="0kg + 0L +¢+0) + D
: uoryenbs arjou nod un SFURIILII U()

Dl = ok +¢ +0)- =

0k =0 =) + DL + g + o)~
G?+§|G?G%ioAiaTn
v\

(Grrimep) o - ow it

: e[-suonoslur ‘¢ sp uorsserdxa | ® U

T
)

g
oW +2)+00
O +0) +10 =g <= g+ (L +0)- =D

=) =

: woryenby axsrmexd e ' 90vIS &) suoderdwey ¢

g6 — L0g0 + D(L +0)—
(20d = Tow)g + [O(k + 0)—

o
: uoryenby a1ne [ © 00vIS &) suodeidway ‘g

wDQ + WQA\? + @v\ =0

§ SUOALIY(T “Ty) ® 9sseIgquLs uQ) ‘T

20

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

0 —
4 T

1R 1O ‘sed d1jou v onbrdde uo nbsior|

: onb ofe) () [ op Imopea oun [q ‘D] S[[RAIOUIL [ INS WOIPOUO] B Op Wi dUUDAOW Inarea dfppdde uQ

oAour ImofeA ey Tax

7/6w 0z op 150 Yli ”A: sdwoy op ofearo

s (WO ep

ERACL ELAY
anbstr tn 99ues9xd 99IISTUTIIPR dSOP BT U0 00T > QY Ywewes»axd snid (00g ‘00T] 7 DAV SUTY

1 - T - Dud SOp ULIq 0ANOI}RI
uo ouo( ‘i ue awitidxe,s mb gp 1ed 77 /6w ue uoryRIIILOUOD sun BSIdIYNUI UO ‘9)tun | ® j1odder Ied

Y- T-buw 8= (z—01) X 0T =21V

: Isury
0047
t=(0-0) xg—= Aoéob — o2 W[ v ¢—=
0 ¢
0 - S0 | _ ) 0
oo T;Tm 2 m\_ - o 1g0-2 X I =P yge0-? 8+\
: OWRIXTIOP B[ 9P INOY Ny
00++4—1
0T=(1-0)x01—= ongb — @ Wi v 01— =
0 ¢
g — o_|_,,. ¥
com Td?m % oﬂ\_ - o -2 X I =P g2 8+\

: oreaSoyur oxorwold e[ SUOMOR))
0 0
A_\% “ig0-? 8+\ W gr-? 8+\v 0T =
0
- AB.o\m - :.o\mv 8+\ 01 =
0
w- A“m,o\m - :,o\mv 01 8+\ =0av
© 0V ] suouteieg
a0 D sweyr

(4210 — #°0) 00 ~

z ‘ (@
— G0+ T - ——+IT0-1] D~
ANBNO fot 4100 ro ﬁvb
AA ¢ +E5|Hv| ¢ iﬁolvﬁan%b
4920 A10°0

: sIofe & O ‘9300(ur U()

N ¢
TG0 —1=
Z49C0
ic ;
oy T G0—) T = g2
<(#6°0-) e'0~) o
1B UO ‘g 9IPIO Y 60— = & pueid U0 ‘g2 MOJ 4
[4
—+T0-1=
#10°0
% +@r'o—)+1= o2
(110-)
1 U0 ‘g AIPIO ] Y 41°0— = « pudid uo ;o2 MoJ 4
15 + i F+THT =42
O

: 9[nULIO] [ 9p o[[PIIUBUOdXD
uonouoj anbeyod ¢ enbidde uonb ‘oprder snjd dnoonesq opoylou SWIIXNOD e dIpudId eA UO O]
‘S[onsn S(J S9[ 108 ‘I0[ART, 9P SO[NULIOJ 9] J10S : SOPOYIOW XNOP © U0 ‘T uorsonb e mod swrmio))

g Eoﬁ\

Alm 10 — 77°0) 9 1ed (7)1, Jowixordde nad uo ‘g oIp.Io,|

0=(0-0°%=
004417 004417 q
Aﬁolm W — -2 W v 0 =
00+-¢—72 00++4—7
de\m - :No\wv 0 i = (7)Y wy
i £-suofe ‘oyruy op [mopeo opduus un 4s9,0)

50441

00 =)D W < Y Wl x

i ¢ uorjseng) .u

/6w g op 159 Y[ ‘] sdwoy op o[[eaIo)ul [ Ius (7)1 op oUUAOW IMo[eA B H
| Y- T-6wos =00V d|

ojenbope 10 99I)STUTIIPR 9SOP BT "))

(e#21'0 — #5°0) %D
red (3)'» tewnxordde jnad uo ‘g oaipio] e ‘ouiSno,] op aSeulsioa Ny ‘g

~

00443

V=W wy "y

{ (s)a9oexa (juos sarenbsa] no) 489 afenbey ‘sojueams suoryisodord sof TmirR € UOIISANY)

"9)I0TX0) P SNDSII UN 99SIXa [T ‘SNSSIP-IIY "9IDRIIUL,P dNDSLI Un 9)SIXd
[T ‘snossep ug "y 00% 1 VN 00T 21ue osuduwod )y sun mod enbrnedeisy) suoz e[ jmuygsp u()

ol

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

(1+7)
76 + 10—
)
PT+209T — 08 + 208
(1+2)
(L—108)xg—(T+2) x08
W1+2)
(L—208) x 1+ xg—41+2)x08 '

D' WO ‘ISUry
(T+1z=p0< 1+ =0+
08=nn<=L—108=" 4

1 SU0SOJ

Z Apv
na—an \n
: UOTORIJ 9UN, P 99ALIOP e[ op Io[ddern

9S JURUDIUIRI N} [[ "UOI}DRIJ OUN DT SUOAR SNON M IOUTUWLIOP R 9DIdYD U() * Mﬁlﬂ,,%wv

=M mQOmOL
m
— = (m),u

M

: 7 Op TOIJOTOJ OUN M DOAR (M )U] 9P SYATIYP B[ SIPRUUOD JUAWN[OS® JNeJ ]

: A-suoq[e ‘e9Attop op [moreo nd un doyg

0o g way ¥

D08 — (7)

Joo+t6280°0[ 3 ¢

‘DUOP )89 UOTIOUO] IOU OP UOIHIUYIP Op SUIRTOP o]

; 08
mnwcoHHAw < L <108 == 0<L—108
: IMOJRIPUINT NE SNOU-SUOSSOINU] “() < ,(T + ) onb na Jrear uQ
0< A1 +12)
L — 108

L QIIP-B-189 O \..ﬂﬁmog JUOUWIOIILIYS 9139 JIOP pﬂ@E:mAﬂd TOG U] UOI}OUO] B[ SUOAR SnOU kwﬁzmﬁm

0 < ¢(T+4) A ou0p 0 < 410
i 0 Ted uorsiAIp e j ewe[qoid 1esod nad mb 80 3s9,N{) "UOIPORIJ SUN SUOAR STOU ‘PIOR,P INOT,
(1+9)

uy o Hwﬁ
)P ©r)

: Uo13ouoj 8130uU suep aw[qold 1esod jueanad
mb sour1a) sof IesAeUR,p 19,0 9Ile] ® 9S00 oIdTald ] ‘UOIIIUYIP OP SUIRWOP o] ISUTULISIOP INOJ

Joo-t o[ ms aruyop 350 (1)1) — Y WD x

i $ uoryseng) ¥

09 s1aa puay (7)) snyd ‘pusgye uo snig J

onutwip sind 9jusmISne UOIIeIIUIIU0D BT (O

Y GLT‘T = 7 Inod o[ewWIIXeUW 1S9 UOIJRIJUIUOD B D)

St = Wlo
Joo+ o[ ms atugep 180 (1)) 'V

{, (s)agoexa (juos sof[enbsa] no) 459 offenbe| ‘sojueams suoryisodord sof IR F UOIISaNY)

by uo sprod o 2 e

w, o J[re) e fi e

T=H :¢'0= 4 :oxes np puadop mb sjue)suod oun x e
1 DAY

m.&\(i?w = (z'fi‘z) [

: 9[NULIO} 99399 UoTas juaryed Np oxas Np 39 d1fojoydiou ] op puadop S[EPOU 90 SURP () INSRA ]

y wo sduey o] : () < 7

JUSUWIRDIPYUL NP SRIFIUT UOTJRIJUIUOD ©[ : () < 0) o

JuotredIpouw np anbryewrserd uoneIIMLOUOD B : (7))

L JOAY

A1 +1%)

u’ =10
L—108 ®

: sonbry
-sL9joRIe) $90 93dwod uo vIpuald op JuejjourIod SPPOW NEIANIOU UN SSIIIN U “Juoryed np sonbrdof
-orpyedorsAyd senbrjstigioeres op puadop JusuresIpow un,p snbryewse[d UONRIIUSOUOD B] ‘9II[RIT UL

PSR E I A4 QOmawwzwv Xne unuwiwrod duouy

 1° g : soreia sosuodoy

T/bw ¥~ w

{ SIO[® QATIOI) U() | SIOLIYRIO[ED SOA Y

(1-2) x 6+ (1= yo9) X 98— =

Aﬁo\w — N\wv X 7+ Aawm — w,o\uv X oﬂ\v X G'T
0 0 ¥
AwTQo\w X mlg - de\w X oHIC 0T X I
0—7¥

W A“m,o\w - :,o\mv 0T w.o\ X I =L

1§ 10 () SOUIO( SO[[PANOU SO] DOA®
9RISYIUL [ OP [NOTRD 9 dIIeJol ne] [[ 7 /Hw (g reduuop mb 90 f red 99an01) JuewLPRId ) QY
IsTAIp juoua[duuts sed Jrefe] oU |1 ‘UOTISAND e[ © JUDUIN)091100 9IPUOdII INOJ | SOUIO( XNk U0}y

9\
LO

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

J @108exa 150 a[enbe[ ‘sajueams suorisodoid sof turreg by 140
F0°69 ased mb w (1) F 08‘T op ewwioy un p enbijewse[d UOIYRINISOUOD B SIPNYD U() G UOIISIN{)

a 1 D : soreia sasuodoy

DPNIY, P AUIDULOP UN JASLOYD SLOJD UDAPNDS )] 2023D6RU U0YDLIUIIUOD
ap woan sod gnad ou uo : waful,] D JUSUALIDZIG 9340dUL0D IS 2JIPOUL 9D IND 4100 Sund)pD,p INad U()

co— = (x)u %) ‘.

: aleryrur ojrl] oIj0u suep Iedejduwel siofe jnad u()

Tag+roter T4+ gorer  (T+7) coren
MOERS wi = wi = |
7 — 08 L — 108 L — 108

: T 9] SURP 9ATNIOI} 9s D 90 9p YIWI] ] SUOIPNYY B[3D INOJ

(1+92) w09 8&% — ()10 oﬂﬁﬂ

L — 108

: sIofe ®
uQ) ‘004 <— 7 anb oyruSIs puelje WO SN[ J "OIUWI] op apnjo 2313d oUN ‘UOTPOUOJ 99399 DAAR IIUY INOJ

0D stoa puoy (7)T) snpd ‘puogye uo snjq < rf WY x

Yy 21T = 2 mod wnwxew un red juessed
uo ‘onuruup smd ojusmuSne uoryeIueouod e[ onb 1o suosnod snou ‘UOIPOUO] 9P OPNIY,[ B ORI

T - — ()% op uoryerres
- 0 IF (2)%o op ouSts
+ + T+17
+ + 0 L — 108
- 0 + 76 + 08—
oo+ GLT'T GL80°0 ?

: TWOTYIUYP 9P SUrewop np
SOUIO( SeuU0q $o[ Jueuaid Ue ‘SUOIIRLIRA O J0 SUSIS op NBI[(R} SI1)0U SURP D Inoj moj uo doy 15

I—<3mod ) <T+%

1—>3mod 0> T+4

s sury
T—=7U9 m@mmﬂomﬂﬁ mw@ QNQL adnoo @ZM .w,ﬂﬁwgz QOEOQOm @QEAU wMﬂO_,SOa 39 9I00U9 uwwﬁ"m :

T+7 4+
G180°0 < 7 mod ( < L — 708

G280°0 > 3 mod 0 >/ — 308

ssuy (Vo we
® MA) GL80'() = 7 U0 S9ssIosqe sap axe [ adnoo o[ "9Iregul] UOIJoUO0J aun, p simolnoy 31de s [

L— 308 +
GL1T >3 mod o < $6 + 708—

GLT'T < 72 amod ( > 6 + 208—

LISULY CGLT] = m = 7 U9 S9SSIISqR Sop oxe,[ odnod of[F 9IreIUI| UOIJOUO] dun,p 18e,s [[
76 + 08— 4
IA 0 < 99 ouo(q eA1ISOd JUSWIIOLIIS SJURISUOD JUN 4S50 0) 4

: (7)) op emray anberp suonbrpro09g
"99ALIQP BS 9P oUSIS O IDIPNIY J1LBY [I ‘UOIJRIJUIIUOD B] P SUOIYRLIRA SO AINRUUOD INOJ

j suoryerIRA AP NES[qR) N 90%[d IO )5 j 990AT NP situaAnos syrjad so(]

a 1° D swog A”

(1+2(2—108)

x 0y = (1)}
76 + 08— 0=@o

o
M_Qwun—o mod ob 2jueIsuod jﬂ sed wQOSQSOFZ A: Uo oulLIo} 5@ @@>E@U ﬁ~ umw“u “w_jmw e SOASU 8] m_dwé

(1+2)(2—108)

76 + 08—
L—108  e(1+1) _
(1+1) 6+ 108

m m

= X m= 7 = (m),ug

D Uyue 93

93

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

i g uoryseng)

GT6'0 = %SV6 = (_L)d *
G0'0 = %S = (Wl+D)d *

1@ U0 ‘9ououg, 10119 Ted 1011y JweALIOSTRINSI Uf] "oTerdud8 uoryendod e[ op
UO[[IURYDY,[ SULP SUOIJRULIOJUI $O] SO0} ID[(UIdSS® JNe] [I : 9ououd,| Jonbeije jmod uo ‘quoserd y

J1yedou 150 T, 159) 9] 1 _ [ e
Jisod 3480 T, 980 O & I, o
operewr sed / oures o199 : W e
Ope[RW 9119 : J o
I SPURAINS SHUDUIOUIAD SO] JTUYIP U()
“« onbstr ¢ uoryendo »
10 « oRIPUYS uoryedod » : SIOUNSIP SUO[[IJURIDY XNOP ® U() “INLSSe [ B I9[[R,P JURAR SOIIRSSOOOU

SUOTYTUNTI $O] IS[UISSSR JNeJ [T : 9IIoNS B[ SWITIOD 19,0 ‘STJRTI SO "90%] JTeJ U0 S[enbe[ © woryeniis
el op o1doid ewWYUDS UN OIre] 10 [RININ] 9OUOUY,[ JUoWONbIJeWIIeU SILDSURIDI : T ,u odeiy

‘sed e sed A-suo[[y jenbrued ap sed srewr ‘mad airej 93 Jnad 9ouoOUY SUO[ 90 ‘proqe IeTwRId Ny

I 1s97 ne aa1jisod 10 ape[ew 310s 9[[9,nb aoueyd
ap %60 ® A I ‘« oreiguad uorjendod » e[ suep ojusijed aun piesey ne a1} uo I§ ‘Y

duemIdne 9ous[eAdId B[ 1S 9JUOWISNE 910Y0ads ] ‘TRIgUaS sed o] sue( ([

%GL OP 150 soAIlsod soAroIpoad sanofea e[ ‘« onbsit g uorjendod » e[ sue D 7

%08 9p 159 « a[eIpuYS uoryeindo » [ SURP YIIISULSS BT g

%0Z 9P 180 oouolesdad e[ ‘« anbsii g uorjendod » e[ sue(q 'y 7

{, (s)ooexa (juos so[enbsa] no) 459 ofenbe| ‘sojueams suonisodord sof IR 9 UOIISAN()

"soures Juos sojuated 08 o
“%0¢ op 189 Jrtsod 1591 un 1toae p oyiqeqord e e
"1S99 M® SOAIJESOU JUOS SOUIWDJ SOP UGy ‘SOPR[RUI SOUIUIDY SO] [WUIR] o

: « onbsut e wonyedod » [ op Ules Ny

‘sopeew Juos sojuoryed ) e
"%GP6 op 350 J1yedou 3503 un doae p o3[iqeqolrd B .
‘1893 ne m®>5_moa Juos \Nvm. UOoIIAUD fmwdﬂmm SowItIo) So TR e

: « orerous uoryemndod » B[ op UlAs Ny

“SUO[[IIURYDY

XTIOP SO SURP SJURAIS ST JUOS 7, 93v)sTdop op 1597 NP $1RINSYT SO *( {7 OUILS NO J{ dPR[RU ) SIPR[RTI
B[ ® 90B] SOUIUIDJ 90 OP JNJ®IS TRIA I JTRUU0D U() *(« onbst v worpemndod » Ud 10 « d[e1puasd uoryernd

-0d » U9) S9NITISTOD JUOS SOUIUDY ()OO OP SIPUTISIP SUOI[IIURTDY XND(T J13e39u No J1y150d : JTOS SANSST
XNOP 9] JUop 7, 98eistdop op 1899 un,p 9sodsIp uo ‘ures np Iedued np o8eisidop un,p oIpes of sue(]

(0T & 9 suorysenb) g oo1010XH

D : oreia asuodoy

TITOS~ f

o JuowaTeul |

oypoid snyd of 9run, | ®
SIO[e JIPUOLIR [ U() ‘SIN0D dIj0A suep o9gsodur 9se [ op uorjeurixoidde,| Ins UOIIOLIYSEI dUNONR ‘IO]

08 & 66'6L & 00 ge a2 = 4 S 20

¢l ~ J'v < ey 9f s1oa simolnoy
19,0 9[891 e[ srew ‘oypoid snid ne juOWOLSy 10 JNRY O] SIOA JIPUOLIR UO S 9IJ0U Suep uog

-oyooad snd ne sed 310 Jney 9 SISA 9PNIIILOUL] }IPUOIIR U

: JIP SNIOA WO ‘SINOD JIJOA SUR(] , JUSTIOD STRA "$91d 931un [ & [ op opnirIeour,|
IIPUOLIR JNe] I OUO(] d[NSIIA [ soxde SIPIYD SUBS J10S opnjIeoul] anb juesodwr swogr sof 1]

L3611 > vV <=
0¢9 081/ _
0 + 010 X 2 0 g AT > v <=
7?7 fi _
v g e > AV =

& . N
EV X e ? X AV X 2 ipppie-? X ke Iv

: 9[nuLIO} B[ suep suodejdwoy

z Ix & == ax Z_| =|(- 2) %€ — |z

A pra— T = |24/ pra— T—| = | G+ar+2-2) | = |Te| *+

. (/A it _|(, 2 fie| _ |fie

I pre-? X T T i ? X T | T Tg}ia\uv 2| = |70| *+
mﬁﬂgzo.w d~ mﬁﬁ@ rvlg[nuue s @E@ O = R.q Ieo pwoﬁﬁoﬁﬁo d~ w@ QMOm@@ Taz 5 M‘M 4

: so[[or3red S9ALIOP SO SUONOR))

T'0=2V %006 =72 +
0I0=AV P 08T =1 +
99I00SS® 9PNIIILOUL, P IT0AR sed
au 10 onbLI09Y[) 2139 S[qUIAS T ‘e9uUOp sed }s0,U J[[o 18D () = TY/ J0 WO UN 1S90 1D [ = T 4

: mb 9se mb suoyryuepy

2y S + iy
fe

fe

fig zQ

+2vy 7 > /v

: opngryeour,p uoryededord .| op
9[NULIOJ ] OSI[IIN WO Isury “z‘fi‘c op puadop mb / op opnjIIe0ul,[ WUIULINOP e 1 ‘pIoge,p o],

d1 D ‘g Vv sweig m.

i G uorjsong) .u

54

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

i & sweyl xne Tenbejje s ned uo ‘yuesard

\@

+L 90°0

0001
002

GL'0 = 9NIqIsusg
: onbsiz ¢ wonyendod e moJ

€6°0 = G0'0 — T = 91oy9dg

e

+L

1L°0 = 9N[IqIsueg
- o[ergups uonpendod e moJ ¥

: JTRIPULIIO UO ‘(SUIos SOA Ted ID[NOTRD ® JUOS SNOI O SINSRA SI] ‘9O, | STRP
SO9UUOP JUOS MH SO[[9D JUOS SAIIOW TS SINATRA SI]) SIqROId SOP DICTR UN DOA®R JURTUUOSTRI WH

000T 008 00¢ ®30L,
008 062 0g -
00¢ 04 04T +

ID10], OpeR[RW SeJ Ope[R]N  IS9],
Jueryed np Injelg
anbsi1 e uoryemndod uyg

: JUAIO UO ‘OPOT[}9W SUIQUI B[ JURAINS UG

Sor = (W) -+
g0=(.I)d °

cc'0=(Wl-I)d °

1 e w0 ‘9Iqeqord ue 9ououg [ JURALIDSURIJOI US ‘onbsia g uorjeindod ey sue(]

000T €66 p2 [®10L
Gv6 €76 [4 -
qg 0¢ g +

D10, Opeew seJ Ope[e]N 1S9,
yuaryed np mjelg
oreroues uorjemndod uy

: Ied[(R) 9D JUSIICO U0 “JUSUIA[RUL]

G =06 — ¢ = (J¥ U 4.L)p4v2 onb a1mpap ue
mad uQ "0g = Q00T X GO‘0Q ¥ej uo ‘soures jo soarjsod sojuaryed op SIQUIOU I ISNO[ED INOJ e
000T

G0°0 =~ ik c0'0 = (W)d x (W|+I)d = (WU L I)d

S UOTYR[OI B 0P OPIR[ ¥ (¥ U 4.[)d IW[Mmored jnod uQy o
"STUOUIDUYAY XTOP S99 9P (U MO « T ») UOI00SIoNI ] v puodsariod
QUUO[0D SUN 10 SUSI[ SUN JIJUD JUOUWIDSIOL) 9 MBI} NP INOLIPIUL] 9INSUD 99[dW0d U() o

000T €66 L ®101,
G76 -
qg +

D10, OpeR[RW SeJ Ope[R]N  1S9],
Jueryed np JmyeIg
arerouas uorjemndod uy

: QIQTURW 9339D op neaqey o] Idurar siofe mad u()

"soAIs0d $99)591 SOUWIUINY GG = GF6 — 00T © A 1]
"159) e SOAT)RSYU JUOS SOUWUIO] GG OUOP SOAIJRSIU JUOS S99)S9) SOUIWA] SOP % GFE
‘soures souuosod €66 = L - 000T JUop ‘soperewt souuosiod ) e £ [ e

: (enbst1 ¢ uoryendod ey mod juoweUTOsTRT ST ) d[eIdUS Uorpendod e[ © 9SSOIPIULS TO 1

“(soIqeqold op a1qIe un suep s9j1[iqeqold S 19) 991)UL-d[(NOP ' NBS[(R) UL, P Sed 9] Suep so[qissod
SUOIJRN)IS SOP SUNDRYD SURD SouuosIod op oIqUIOU 9] JI9[MORD SIO[R Juej [[ ‘so[onsia snd juoros
suoryeuttojut so] onb 1mod (s9y1[Iqeqold op 91qIe UN,ND JUSUIDUTOSTRI SWYUL O] 1S9,0) 9IS A[(NOP B
e} UN INS SUOIJRULIOFUT S99 $991107 I0or[d SIOR A UO : XN0A sop Tonbid jnod ed ‘ona amruoid y

0001

T=nd e

95

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

j0891d op sed ‘93910STp T0] oUN WAIq 989 X ‘(L)g

1950 X < ¢] WY \

L,L.:v L.CC\;\VTW ,QA\_W

“I9I9PISUO0D ® I[[NOWIdE op dAnoId9 a[nos sunnb e wo I1eo ‘v 9yqiqeqoid ap 10 T = u
soxjurered op S[RIWIOUI] [0] SUN 480 [[[NOWIE dP [0] aun nb a1rp ynod uo : ¥ uosrewt e[ op sdiy 3199
0001

‘N= 1 ~ =7 p=—"——=1u
(Co=v)g~x =70 00z

: qred axne, (I

j 110909
S[([RLILA 97790 D9AR J[NO[RD UO,ND 90 ¢ UOIUS)R ULI( $o3R "so1pouretIed op oIquIoOu 9] 30 10] B[ OP
WOU o] AIJUD ID[[INOIGUID SNOA 9P 9ARSSD ® UO ‘1] "I[[NOUIdY 9P I0] dUN NS O[] "« "JI1eI9U 150 150}
9 enbsi10[ () moeA BT 30 J31s0d 159 9599 o[ onbsIO] T moTeA ] puaid mb s1103RIR S[qRLIRA ©] 150 X »

"(sooms um,p
oniqeqod ef) 1 30 (T[noutag ap seanaxdy p axquion) u : sorpaurered xnop ap puadop o[ *
‘[nouag op seAna1dy so] Juejadol us s9001s op daquiou of ajdurod uo ‘sury “(pi)
SO9NLIYSIP JueWNDIJUapPT J0 sojuepuadopul I[noutag op soanaxdy u op uonedor aup *

1S9 orerourg o] e £

"1 s9oomns un p 9Nqiqeqold e[ ‘e1jeurered [nas un p anb puadop ou o[y *
(2 — T 9nniqeqold oum 29A®) « 29T » UN,P SIO] () NO (L T[Iqrqoid SUN J0AR) « SIIONS »
np s1o[ T Inafea e puaid mb 9)9I0SIp aI10)e9[R S[qeLIRA SUN, P 9N[Iqeqold ap 0] au() *

189 [[[nouldg op 10 v &'

: Q[RITHOUIE] T0] 30 I[[NOUIIE] Op 0] DIYUD SOULIPPIP sof suopdder : jred oun,
159 X -\ W x

)] = u saqjpwered ap [[[NOWISE op I0] oun JIms mb aIl0jeg[e s[qrLIRA Ot

i L, uoryseng) )

G < (2 —T)u 19 g < Lu Ted ouuslssned 10] oun red sjqewrxoidde 150 x o
0¢ < u Ieo auuaissned 10] aun Ied o[qewixoxdde 180 [ (]

09T = (X)4vA 12 002 = (X)A
‘sjpipisod s9se) op aaquiou o juejduwiod aar0jel[R J[qRIIBA SUN [ JURIGPISUOD UY D

9)J0SIp a1I0eg[k S[qRLIRA JUN )s8 X g

9%0% = L 19 000T = u sexjurered op I[[NOUIdE P IO dUN JMS M SII0JLY[R S[(RLIRA OUN 1S9 Y Y
{, (s)a1oexa (juos sa[enbsa] no) 459 ofenbe| ‘sojueams suonisodord sof IR 2 UOIIsaNy)
‘J1e8au 980 1599
o[ onbsi1o] () morea e[ 30 ‘Jy1sod 950 )07 of anbsiof T Inorea vl puoxd mb d10)e9[R d[qRLIRA ©] X 110G

ONQLIISIP Juawanbryuapt
19 juepuadopur 959 7, 189} anberp onb suoreIgpsUod 90 sequenied ())OT = u ap « onbsur v woryemdod »

0T

e

UO[[IIURYDY [ B ISUIR SUOISSSIIPIUI SNOU SNON “193sidop quoy os mb sonbsut op smejoe] sop g segsod )

-X9 SouIWe] o] JuaAnos snid Juos 90 anb 9)vISUOD JUO SUSIDIISIIR)S SOp ‘senbrurd sepnje,p 93ms €[ Y

19 D ‘V : sereia sesuodoy

F Foooﬂ
%S0 =16000=—— = (IUNd
4

1 TO[NOTED © JUSTASI ©[0D ‘oNDIRWI)eU Ud WYL,[ JLISURIISI TO IS

“op V\me e A [T "« 9[®lIg $:J\ :C.:Q\:lCQ » B[ suep ,::L.:Ql oun pJesey ne aar) uo _,ﬁ < m_” EQGH—” \
‘oqueISne 90ua[eA9Id e[ puenb snuruIp NJA 10 9juamsne
soualea1d e] puenb ajuewrdne JJ A : aous[eaard e[ ap INAANAJHJ NdA ®1%2 ddA®T F
"9Ipe[RW B 9p 0oua[eADId B[ 9P SHINVANAJHNI ¥uos o3Iqisuss e 30 gioywads e [

!+ INOIIO,P IOERD DIJ0A SURD O[-ZOJON

o o suR(l < ([ WY x

.::,::J v Q;:L\N:,\y.:\ I\ Is .::,::Mﬂ 2 ._;.Q.?r\vl[ T.\ .\Z.N.\:

002
0, m = —_——=
%ol = =ddA
QATIOI} UO ‘9SSOIP SUOA® STOU onb nea[qe) Np opre,J 2oAy
(+I)d
S = N =
(LLUW)d

(+ZlW)d = dd A
anb enbrpur snou aIre[nuLoy o]

%62 op s saanisod soanipaad saopea e[ ‘« enbsit g uonemdod » e[ SUR( < ) WY \

‘ L00°0
1.0 = — = 2F]
=0 G000 5
: enbuewnu woryeoridde, | rey u()
(n)d
WU g ~ eIl =28
+

: aarenuuioy of sexde, (]
‘aperew 189 ja(ns of enb jueroes Jipisod 158y un Iroae,p 991iqeqord e 4Ip USRI
‘operewt 9se jalns of enb jueyoes ¢ oudls unp oeousseld '] op 9[IqeqOId B[ )58 YIIIISULS BT

%08 op 5o « o[eaous uonemdod » B[ SUep oIqIsuss T <— ¢ W} x

040z = pag — T = (JV)d “« subsia ¢ wopemdod » woueypd,[ sued (Jy)d op

ouop 113e,s [1 ‘1] “eouuop uoryemdod sun SURP SIPL[RUI SUI,P SBD 9D JI(WIOU o] }s9 doua[esdld e

9%0¢ °p 150 vouoreagad e[ ‘« onbsi g uoryerndod » e[ SUBR(] <— VvV wegy \

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

: aIre[nuLIoj np orred
91700 ISWIWOS ® JUAIASI ©)) (93911y ; 10Ino[d XnoA NJ,) SnoA-zowed steur ‘@] Ionbrued stoa snoa of

8=AKd+(L=Xd+9=Kd+(c=Xd+
F=R0d+E=0Dd+@=0Dd+T=0Dd+0=0d =8> Nd

: I9TNOTRD ® DUOP JUSIADI B[

‘sprsod §1893 @ WINWIIXRW N INdA o b aIrp Jnaa ©d ‘(sjryesou s3s0) g1 <) sjpesou 1899 g1
SUIOW N® JM2A U0 IS (S ATV DN 51503 op 1quion) sodtpg,p 93IIqeqold [ 1o[nofes © oypIeyd uQ)

e[ SURp g © [R5 SUIOW Ne J10S SJHesou s9s9) op a1qurou of anb ogyiiqeqord v < ¢ WIS \

") Op (ewoid s Juownnnoodos) mmoom& mmm& 0119 mod e Fwﬂuﬁ@/@zﬁ

uf] -oqnu srewrel 959, U 991Iqeqold oun o[RIIIOUIY 0] OUN,P Sk 9] SURp 4$0 U0, NDSIO] ‘4P JuomeIINy

(u>gy>)ooae 0# (4= Ad ‘(Lu\lg~ K18

1 Ted WY 490 10100 sed Jnad ou uo stew () & (T < ) dUop & uQ

91210 STI00 €000 0000°0 00000 00000  0000°0 [0000°0| 0000°0 | 0%
20LZ'0  9L80°0  TTZ0'0  §000°0 00000 00000  0000°0 [0000‘0| 0000°0 | 61
29820 69€T°0  6990°0  T€00°0 %0000 00000  0000°0 [0000‘0| 0000°0 | ST
T06T°0 #8020  6€€T°0  €ZTI0°0  TTO0'0 00000 00000 |0000°0| 0000°0 | LT
8680°0  Z8TZ'0  L6ST'0  09€0°0  9%00'0  €000°0  0000°0 |0000'0] 0000°0 | 9T
61£0°0  9VLT'0  €20Z‘0  9¥L0‘0  8YIO'0  €100°0 00000 00000 00000 | ST
6800°0  T60T°0 98910 ¥¥EI'0  0LE0'0 67000 00000 00000  0000°0 | VI
02000 S¥S0°0  FTIT'0  699T°0  6€40°0  9PIO0 20000 0000'0  0000°0 | €T
70000 %gg0'0 60900 L6LI'0  TOGI'0  SS€0°0  8000°0 10000  0000°0 | oI
10000 72000 TLZ0'0 L6810  ZO9T'0  OTLO0  0E00'0  S000‘0  0000°0 | TT
00000 0%00'0 66000 TILIT'0  @9LT'0 TLIT'0 66000 0%00'0  0000°0 | OT
00000 S000°0  0£00‘0  OTL0'0  GO9T'0  L6ST'0 100  ¥200'0 10000 | 6
00000 T0O00'0 80000  §9€0°0  TOBI'0  L6LT'0  6090°0  ZZ0'0  ¥000'0 | 8
00000 00000 %0000  9¥T0'0  6EL0°0  699T0  ¥EIT'0  G¥S0'0  0200°0 | L
00000 00000 00000  6V00°0  O0LE0'0  ¥¥EI'0  989T°0  T60T'0  6800°0 | 9
00000 00000 00000  €T00°0  8¥TI0'0 9¥L0°0  €20Z'0  9VLI'0  61£0°0 | &
00000 00000 00000  €000°0  9%00'0 0SE0'0  L6ST'0  Z8IZ'0  8680°0 | ¥
00000 00000 00000  0000°0  TTI00'0 €ZI0'0 6EET°0  ¥S0%'0 TO6I'0 | €
00000 00000 00000  0000°0 %0000  TE000  6990°0  69ET'0 2980 | T
00000 0000°0 00000  0000°0 00000  €000°0  ITZ0°0 92800 20LZ'0 | T _
00000 0000°0 00000  0000°0 00000 00000  G€O0'0  STTO'0  9T1ZI'0 | 0 0%

DolrenuiIoy -\ XNHIDHYd \. 91304 9p (T 9ed e[ © snoa-zopuo1 j139d ‘JOH
(02 = X)d + (61 = K)d + 81 = A)d + (L1 = A)d + (91 = A)d = (1 < A)d
1 9OUOUY, [ JUAWIONDIRWYIRUL JLIDSURIIAIL UO Y WYL, INOJ

- §1599 9P 19 + $3801 Op dIquuoU 9] 93dW0d Mb [ 9I10)L9[R S[RLILA B 9P 1I9S 9S U0 ‘ISUTY "SI0, P 19
$9001s Op oIquIoN UM g puodsoriod mb 90 ‘sjpyeSou/syyrsod $159) 9P AICWIOU N® ISSIIYPULS Q)

(2'0:02)\{g ~ A : X op sempurered sou 9Sueyp © uQ
“suep ¢ nelpdns justweldLys J1os syisod sysey op aaquiou of onb gyrjiqeqold BT <~ 7 W] x

i g uorjseng) ¥

1T

I =090 0 =1 IS 9}INPII 991)UdD P S0 dII0)eI[k d[RLILA dU[) "I
%T & dInaLIoyul Jretss T g [e39 910s sjryisod s)so
oap aaquou 9] anb 9j1Iqeqoad e[ ‘Qg Irerea soodoarajur sauuosiod 9p diquiou 9f IS ‘(I
9%G‘0g UOIIAUS,P 159 LT ® [eS9 110s sjijedou s9s9) ap aiquiou 9] anb 9ifiqeqoid e D
66°‘0 UOIIAUL P }so anbsi1 g uoryerndod
®[ suep g & [e39 sulow ne 110s sjijedou s3so) ap aiquiou o] oanb 9jijiqeqoad e ‘g

a[[nu jse anbsir v
uorjendod e[ suep GT  martedns Jueua)oLs 410s sjipisod s3s99 op alqurou of onb 9qiiqeqold v Y

{ (s)99oexa (juos sor[enbsa] No) 459 dffenbe| ‘sojueams suoryisodord sof TR g UOIISANY)

"X 9[qeurea e[ anb jiyisod jsey un Iroae,p 93iqeqord
owoul op ‘soutosiad () = u OP 12-SI0] 99390 UO[[IJURYDY UN INS ONDIUID IBSSO [PANOU UN 9NYIVJD U()

D 19 g : soreaa sesuodoy

(0 < )
uorIpuod a1gtwald e sed Jrejsijes ou U0 ‘ISUTY "L 9)[Iqeqold ap 10 T = u seIjeureled ap a[eIIOUI]
10] 9UN 9s0 I[NOWIaE] 9P 10 oun Ied N J, o Ied Inoutag ap 10] aun sed swxordde,u Uo ‘U0

10] oun red o[qewirxordde 350 Y <— Wl x
‘XTej OUOP 189 WL, T

G < (X —T)u 19 G < LU : OIRISTIRS © 9IPI[RA
a[erwourg 1o[ oun mod (D J,) 9TWIT [RIJUI)) dWRIoY ], np [pddeyy

ordde 350 & T% x

9p SUOI}IPUOD XNdp ® A [T :

BD 92U UIIS

1o] oun .red 9[q

{9000 U0 ‘uoq 189 MO} ‘QYY
20 x 0001 = (X)&

09T =80 X 20 X 000T = (X)4PA 1 00¢
: onbruwnu uoryeorddy

(& = T)2u = (x)wA P 2u = ()@
: orerwroulq 1of oun nod ‘orremuiio of saide,

(2'0:000T)utg ~ X ™I ' UQ < « sysod §3s03 op 21quiou 9] Juejdurod dII0YeI[R A[RIIRA dUN X »

 ‘spsod sysey op oaquiou of Jueyduiod a10JeI[E O[(ELIEA OUN [ JURIIPISUOD UH <~ ) WY \

57

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

-ordRIOUIOTWIYD Op SIOW 9P INOJ NR JUUOAOW U0 oWl 9s djualjed oup) 'y arpuered op
a[erpueuodxoe 107 oUN IS FF uoryesIfeIdsor,p o9Inp e ‘sojuaryed (g OP UO[IIURYDY [OATOU UN JISTOTD
u() "16sIRIIdsor] JuoJ 9s $oArI3 sowQ)dWAS Sop JurA®R S9[e0 ‘ISUly sImodal sed juo £ u mb sejueryed
S[ JUOS SOSNAIGUIOU STRW ‘JUoARIZIR,S oU sewQ)dwAs sof onb 193149 mod sedestye juos sede)sidop sor|

1 ‘D ‘g : soreia sesuodoy

| PUOJ © 910D TU() | 9INPT 9YIIUOD DI0JLI[® D[([RLIBA DUN P UOIYIUYDIP ©[ 989,0 ‘0F91d op seq

[ =090 (=1 1S 93MpPI 9919100 DIIP 150 DII0JRI[R S[RLIRA 9U[) 4— Wl \

*}291109 DUOP 189 WY, T
*(9uI9-(¢ ©] 9P M) 108 ¢** ‘OWIISTOT)
B[ 9P M0 110S ‘OpU02as '] op M[ad 10s ‘J1yisod 9se ajuarjed argrmerd e[ op 1899 o] J10s) so[qIssod

suosteuIquIod ()¢ ' A ] 8189} (¢ Twired Jipisod 9se) T I10AR P WODR] SJUSIOPIP Ne puodsaiiod Aoﬁmv

T0°0 >
600°0 ~
80X Z0x0e=(I=Md <=

0g =

L
08
62 X1 _
62 X 08
68 X i1 _
i0g

i —wxiy _ (1) _ (¥

ju og)  \u

: (PoTI3RNOTRD T ®) ANOTRD WO ‘ISUTY
2 =12 () = @ = X)d

: orerwoutq 101 oun amod onb opodder u(

“ureur e ©
Io[NO[eD IIO[[] OUOP ®A [[ "(0g = U ® 9IWI[ 98 dIre[nuLIo} o (g = A)J "SI0 91390 IO[No[ed 1A U()

(20 t0g)urg ~ A1 onb oy \\
9II0)B3[R S[([RLIRA J[[PATIOU UM I99Id INEJ [I JUOP ‘Se9F0IIUI SOWIWID] 9P SICUION J 9TURYD ® U()

“op aIquuou of anb %:N.ENZQC.NQ vl ‘0€ Jrerea ,LQQUVC.:,l:w sotrrosrod op aIquiou of IS <— Q E@HH \

¢l

jo3snl ouop 10 WL, T %G 07 ~ 5080

9IZI'0  €TT0°0  Z€00°0 00000 00000 00000 00000  00OD'0  0000°0 | 0
Z0LZ'0  9.80°0 11200 €000°0 00000 0OOO'0 00000 00OO'0 00000 | 61
29820 69810 6990°0 I€00°0 20000  0000°0  0000'0 00000 00000 | 8T
1061°0  ¥S0E'0 6EET°0  €210°0 [T00°0 00000 00000  0OOO'D 00000 | LI
8680°0 E8IZ'0  L68I'0 0SE0'D 9¥00'0  E000'0 00000 0OOD'D 00000 | 91
6I£0°0 9PLT'0  £20Z°0 9FL0'0 SPI0'0 £100°0 00000 00000  0000°0 | €T
68000 T60T'0 989T°0 FPEI'0 0L80'0 6F00'0 00000 00000 00000 | BT
0200°0  $P90‘'0  FEIL'0  699I°0  6EL0°0 9FI00 20000 00000 00000 | €1
$000°'0  ZTE0'0  6090°0 LELI'D TOZI'0  SSE0°0 80000 TOOD'0 00000 | &I
10000 PLOO'0  T.E0°0 LGS0 E09T'0 OIL0°0  OO0'0 0000 00000 | TT
00000 0Z00'0 66000 TATI'0 Z94T'0 TLIT'0 6600'0 0Z0O'0 00000 | OT
00000 S000°0 0£00°0 OTL0°0 €09T'0 L6ST'0 T.Z0'0  FPLOO'D  TOOO'D
0000°0  TO00'0 80000 ©SE0°0  TOZT'0 L6LI0  6090°0  &EZ0'0  POOO‘0
00000  0000°0 20000  9¥I0'D 6EL0'0  6S9T'0  ¥EIT'0  GFCO'D  0Z00°0
0000°0  0000°0 00000 6¥00°0 OLE0'0  FPEI'0 98910  I60T°0  6800°0
00000 0000°0 00000 €T00°0 SPI0'0 9¥L0'0 €ZOT'0 OFLT'D  6TE0°0
0000°0 00000 00000  €000°0  9¥00'0 O0YE0°0  L6ST'0  E81Z'0  8680°0
00000  0000°0 00000 00000 [LI00'0 €ZI0°0 6EE1'0  BGOE0 10610

OO MY O ~0D

0z

! ITR[NULIOJ N SI0] oUN
a100u0 99ep 4139d U (g = f)J Ted juowonbrieyjeul JLIOSTRIIAI 450 (¢ & [e59 1108 sjrpisod s1s0)
op oxquiou o] anb 9qIqeqoxd ] DUOP) LT & [€SY 9108 SJIIRIIU §1509 op dIquIou 9 anb yrpiqeqord e

94G‘0g UoIIAUS, P 1S9 LT ® [R59 JI0S SJI1eSau s3so) op aiquiou of onb 9jiiqeqord e +— D wagT \

660 =

100-1=

($200°0 + 0200 ‘0 + 000°0 + T0000 +0) — T

((e=Nd+E1=Rd+ " +T1=Kd+01=A)d +(6=Ad)—1=
6<A)d—1

8<AXNd—-1=08>AXd

: sues aIjne | surp Ia[nored op enbrjerd snyd 50,0 ‘SBUO] Zosse SoIPIYD op dnooneaq e u()

91zT'0 STT0'0 €000 0000'0 00000  0000°0 0000'0 00000 00000 | 0Z
T0LZ'0 91500 TTZ0°0  SO00'0 00000 00000 00000 00000 00000 | 6T
T98T'0  GYEL'0  6990°0 IE00'0  TOOO'0  000O'0 00000 00000 00000 | ST
T06T°0  ¥S0Z°0  6£2T°0  €ZI0'0  TT00'0  0000°0 00000 00000 00000 | LT
8680°0 ZSIZ'0  L68I'0 0SE0°0  9F00'0  €000'0 00000 00000 00000 | 9T
61£0°0  9FLI'0  €20Z°0 9¥L0'0 SPIO'0  €£T00°0  0000°0 00000 | ST
6800°0 T60T°0  989T°0 VPEI'0 0LED'0  6V00°0 00000 0000°0 | ¥T
0Z00'0  €¥E0'0  PEIT0  6S91°0 6EL0°0  9PIO'0 20000 00000 | £T
P000'0  ZZZO'0  6090°0 L6LT'0 TOZI'0  SSE0°0  8000°0 00000 | ZT
1000°0  PL00°0  TLZ0°0 L6ST'0  ZO9T'0  OIL0°0 02000 0000°0 | TT
00000 0Z00'0 66000 TLIT0 Z9LT'0  ILIT0  6600°0 00000 | OT
0000°0 0000  0£00°0 OIL0°0 Z09T'0  L6ST°0  1.Z0°0 10000 | 6
00000 10000 80000 S$SE0°0 TOZI'0  L6LI0  6090°0 Y0000 | €
0000°0 00000 OOO'0 9FTI0°0  6ELO'D  6S9T°0  FTIT'O 0Z00'0 | L
0000°0 00000  0000°0 6FO0°0  OLE0°0  FPFEI'0 98910 68000 | 9
0000'0 00000  0000'0 €I00°0  SPTO'D  9PLO'0  £TO0E0 6IE0'0 | €
0000°0 00000 0000°0 €£000'0 9P00°0 OSEO'0  L6ST'0 86800 | ¥
0000°0 00000 00000 0000°0  TT00'0 €ZI0'0  6EET'D 10610 | €
0000°0 00000 00000 00000  Z0OD'0  TE00'0  6990°0 798T0 | T
00000 00000 00000 00000 00000  SOD0'0  T1Z0°0 T0LE0 | 1
0000°0 00000 00000 00000 00000 00000  ZE00'D 9121’0 | 0 0T

o8

iostatistiques

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

‘(@ 103 op wos spuoid
10 prey doxy sed s10p ou Issne 101 30 4ayon0d 2w 9w, L anb Ml yo 0303 ® 939} B[ AWWOD) PUOI
MO} () uou 30 ‘6OTTITO0 ~ (8T < H)d = (9+ 21 < H)d ® uo ‘enbugunu uorpesydde,| juesrej uy

jo[mu sreurel 9so u
91[Iqeqold oun ‘onuriuod 10] SUN,P SBI J] SURP Ied WY 499 I93a[(ol mod Uo ‘Io[no[es ougul sueg

o[nu 3so rwop jo ue un,p snyd juepuod oosireirdsoy o139,p o3Iqeqotd BT <  wolg x

(80°0 ST)N ~ 09%py XV SUOP 380 WL, T

. 00¢
sl §0') = — =
¢ 91
: f—
(H)-wA
(H)4wp X u X % =
=2 NQ\
QTC{E?N x T =0
1 OUOP JUTIQO UQ
X
91 = (H)d = Nﬂ = (H)4A

: onb orodder u() -eourLIeA ©] Mod SITURU SWYTL ] OP SUUOSIRI U()
‘suoryesi[e}1dsoy sap 99Inp ¥[ 9P 9JURLIRA B[ 35O 0

«

stowt § = ([)d
u

() x
s sury xneS9 quos (Yf7)a sof snoy xed (f7)g x v = (‘F)d < ‘10

g u
-ouuafour oun a[mored uo,nb vored 3 red asiatp uQ

1=12

u
(H)a < 1= (00277 )5

‘suoryesifelrdsoy sop 99.np e[ 9p suusiow e[ 3so 11

«

(70 v ~ 002 onb o[ag opeuwtou o] oun ted 00Zpy reurrxordde ned uo wsury
jsed o uoIq 189 Mb 90 )¢ Z U e
: anuryuod 1of aun anod TH T, NP 9IIPI[RA 9P UOIIIPUO.)

" 9[qRLIRA [ 9D SUO[[IYURYDY () op dutaiour e[ op 00Ty ojqere el wypordde mad u() +— 7y WA x

€1

8L0 A 1xegp? = (w?—T)—1=0>H)d —1=0<H)d
: enbuewnu woryeordde, | juewerdwrs jrey w()

(1 < H)d Te[nored & aypIayd o ‘justuenbijetsyiey

ne Q/)'() op jse siowr uil,p 1:~«~ _r\yr._:ﬁg.:?fq Jros ,Z:;.Cﬁl ;::.:F ,\CNEQ:QCAQ BT <— m E@HH—H \

-1dSOT[SPp JUSIOS SOUWD] SOP 910w B onb mod (SIOUr ¢ op SUIoW) SIOW /), ‘g UOIIATD uqOmmMmMﬂ
Slour L.z ~ m =1 =
gu— =

G0U[=1XGCZ'0— <
G0 = 1xer0-? =

G0 = yxag0-2 — 1= (> H)d
: og1I9A b 4 93D B[ 10YDISYD ® JUSIASI B[2D
“yuotmonbryewo RN 'S99sIR)IdSOYSIP JUSIOS SOUIUID] SOp 91yIowt B onb o[} 7 sdure) o AYPIOYD U
sogsITelIdsoysop Juolos souIlIof sop giyrow e[ onb Inod SIOWI & op SWOW JeIpney [[ <\ W) \

jxred uo suorysenb sou rerrewgp jussord ' gnod

uo ‘oxjourered 9I130U Op INS[RA ®[ JUOP B U() "CT() = L = (H)d

4 T = X ‘o[pnueuodxa 1o aun 1mod ‘10

7= (H)d ‘Sury « -o1deIdIONID op SIOUI  Ud dUUIAOW U JowoI 9 ajuatjed aup) » 2
00z ="u //
: & 10, nb SeoUUOP SO OPILFAI UO ‘Y Op INS[RA B[ IOUIULISIIP INOJ
()dzg ~ H

: 9queryed oun, p woryesIedsor,p 89np e
9jueserder mMb fy aI101e9[® S[(RLIRA SIJ0OU JUSWENDIJRII)RUI 1109 UO ‘suoljsenb xne arpuodal jueay

i 6 uoryseng)

soad oUWIRIIULD N ZT‘Q 9P JSO WP 30 SIOW g 9p jnoq ne aronsg j1os ofo,nb
apiqeqouad e[ ‘sinofnoj juaigjrjord saSNAIIIUED SI[N[[AD SO ‘SIOUWI g 9P INOq ne ‘I§

a[[nu 9se rwep jo ue un,p snyd juepuad a9siyeiidsoy 2139, p 99iqeqoxd e
G 9OURLIRA 0P 10 ()7 QUUSAOUI 9P S[RULIOU 10]
oun Ied fJ o[qeLIRA ®] D SUO[[IIURIDY ()()g OP dUULLOUI ] op 002y a[qerrea e[ ypoidde jned ugy H

soad awdIUed
ne g,‘0 ap 9se stowr un,p snid oagsifejrdsoy j10s ajuarjed sunnb 9jiiqeqoad eg ‘g
sogsI[e)Idsolsop Jualos samIuIa) sep 91jioui e[ anb anod siour ¢ op surow jreipnej [[ 'V

{ (s)o9oexa (juos soq[enbsa] no) 459 offenbe| ‘sojueams suoryisodord sof IR @ UOIISANY)

29

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

“]So Srota op 1N0qg 1k 9Pt
I {

(s21d %1 %)

‘(4 d1.1snpd ¢} P2 snid ‘9950 we) ‘9/¢ anbsit ne nb
9%, 1 onbsut ne pueid snyd eios tred op d[[RAINUL] ‘096°T < 9LG'E dUWWOD F% NFrwvg
: o[nurIo} 93300 s juednddes ug "096'7T = 9002 10 9,6z = 1003 o[juenb ne 9SLPIPIULS U()

todouad ej op 9

A0

[20°0¢ €0'0) =

[2L0°0* 820°0]

Q

] onbsLI 1

1 OII0JR[IO[RD OPOYIU : T OPOYWN E=

: jo[ns o IopIOoqe P SOITURUL XNO(]

2d op o[[RAIOYI, T <— 3 x

__ e PTFG00= S Y3 F el
¢ 4 -
G6°0 X G0°0 (te — 1)%Tu
: 9ATN0I) O 3o snbrrgwmnu uoryeordde,| jrej uQ)
%w\ﬂ — CT'03 ¢ uQ
€100 G200 8€0'0 0S0°0  €90°0 GL0'0 880°0 00T'0 €IT'0 98I0 | 60
810 TST'0 FIT'0 9LT°0 68I°0 20’0 SIT0 8BZ0 OFE'0 €920 | 80
992'0 620 T6T'0 GOE0 BIE0 TEE'0 GPE0 8SE'0 TLE'0 GRE'0 | LD
66£°0 TI¥F0 9TF'0 OFF'0 FSFO 89P0 €8P0 96F0 OIS0 FES0 | 90
6€5°0 €950 80G'0 €8¢°0 86¢°0 €T9'0 8TOH'0  €FO'0  689°0 FLY'0 | §'0
0690 90L0 €eL'0 6EL0 CGL0 TLLO 68L°0 9080 ¥e8'0 P80 | 7O
0980 8.8°0 968'0 SI6°0 SE6'0 FS6'0 FLE0 P60 STO'T 980T | £0
860'T 080T €0T'T 9ZI'T 0ST'T GQLT'T 00T LZZ'T W¥eT'T E8E'T | T'0
TET DET 6T sor't DR o1 pIST gesT s6¢'T gro'T | [0
G69'T  TGAT g18'T T8R'T 0961 ¥90'c  OLT'T 9e€'% 9.8t ° | 0
60'0  80°0 200 900 €00 00 €00 ©0'0_ 100 0 ©

'G0‘0 + 1°0 = G1‘0 = © onb jres u() “eg d[qe) e[ opIeSal U0 P3 I9ANOI} INOJ

u
ANﬂF — vaﬁk

o) F oly — A:hmﬁmvo&d\ﬁ&N

: onb enbrpur snou [ aIre[nurioj Xna1oaad o] ISIIN v ey ]

(wel )P~ 17 Iemores jmad U0 ‘segylioa juos ) I, p uoresrdde,p sUOIPuod so]

G <061 =(60°0— 1) X 00g = (Clx — T)u

G < 0T =600 X 00g = eleu

11D of 1enbrjdde jnad uo 1s IoyLioa Jnej |1 ‘Ired op 9[[RAILIUI INOY IS[NI[RD P JURAR ‘O)MSUH]

‘uorprodoid oum,p [V OP O[[RAISIUT UN © 9SSOINULS U()

“(019991

ourguI B Ted 9OUOTITIOD ©y)) "TIRJ 9P S[[RAIOIU] <= SPITIROIJ "ONDIUTDRI0WIUN TILOUT 1130

‘uonrodoxd oun p 1Yvd op

S[RAIDJUI UM RINYDIOYD ‘Isury -olelouasd uorpendod uo sonbriooyy soxjgurered sop osodsip u(
“UO[IIURIDI-U UM SUe S1ow ¢ ] sai1de sopeewt op 217 99a1asqo uorprodod e[ & 9sSoI9qUL,s UQ)

"90URYUOD O [[AINIUIL,P 1O 11ed op [[eAI)UL,p o1ed O IS SYLIOA U0 ‘JUSUISIANWSL]

989 s[ot ZT ' sepereur op uorprodord v op

GT onbsrt ne rred op o[[eATo)uL T < ¢ WY \

VI

196 = 2Tu 19 900 = Vx ‘1sury

vuQ (21 < H)d =% 1 (§ < H)d = "¢ onb ajuoppooid uorysonb e[ & 90vId ‘0anory uQ
el @ S9IO0SSE 2y 10 T orjourered o[ IOUIULIONOP © IOYDIOD BA UO ‘IODUOUITIOD AP JUBAY

* UOJIAUD, P JUSUIOAIO9dSOI JUOS SIOW ZT 10 | ® Sope[eul op sonbriooy) suoryiodord so YV WLl \
—y 0T uopsend |y
af[nu asayjodAy, | snos redwor} as

op 9qiqeqoad e[ g puodsaaiod [I 39 923dse aagruald op Jnaiid, | 3so eydfe anbsii o i

stow § g soperewt op uorprodod e op 9T onbsit ne tred op oAU |

onb o8rey snyd 9s0 stowr g1 © sopeew op uorprodoid e[ op 9% ¢ onbsit ne rred op o[reAIULT ‘(I
uorprodoxd swgu 93390 9p %6 anbsir ne tred op of[eatdur | onb

110199 snyd 9se stow § op Jnoq ne opefewt op uorrzodoid ©[ op YT onbsir ne Lred op o[[eAIIUL T D)

sead %1 ® [L00¢ €0°0)
1s9 sjow g ® sope[ewt op uorjiodoad e[ ap %GT onbsii ne rred op o[earojul,T ‘g

%G = %tu 10 g =Tu
UOJIIAUS, P JUSWIBAI}IdSI JUOS SIOW gT 39 § & sepe[ewt ap senbrioay) suorprodoad sor] *y

i (s)a0exa (juos sofonbsa] no) 1o afenbey ‘sojuweams suonisodoid sof TRy QT UOIIsONy)

‘uoryesi[eiidsor,p slow g 30  op Jnoq ne sepefewt smolnoj sejusiyed op © onbsii ne uorprodord
] IDWII)SO B AYDIDYD U() "9)ep oW B[ ' seosieiidsoy sejuetyed (pg op uo[[uerpe un puaid u()

10 g ‘v : sorela sesuodoy

| 199100 Ualq 389 W)L T

T~
goxt-?2 — 1=
(¢0>H)d =

(earowrgwu sues 1o[ aun 3se offpryueuodxoe | enbsmd) (z — 6'c > H)d = (z < HIS'C > H)d

Z:AESNC.ZN er .,LA:C\.:CM N:,:,,NN.QC.HZ S9SNOIZOURD SO[IN[[0D SO ‘SIOW g op INO0q T IS <— m E@GH \

60

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

19 g ‘V : sereia sesuodoy

iTVHA OUOp 350 woyL,

‘(ereaa Tfy ouop) xmej 9s9 Off
anb asoddns © uo,nb juerpes 077 1030(01 op suoster op snid o100ud I10A®,p 9I[IqRqOId B[ 159,
oouessmd g — 1

*
~moaro red Ofy 1o30(o1 op eydye onbsi
unp « odwor os » WO ‘YIp JUSWLIINY "dleIA 350 Oy anb quesoddns ue 077 ap j1ale1 np J13e,s [T

“UOTROYIUSIS op [mas = eydye anbsir = 809dse a1gTuald op IMelld : ©

ol 0-T 0r7 op 9alor1 oy
g—1 0 Of ap 100y
Lf7 snog | 07 snog
: onb uorq zouvjoy
“op ,\::.:\:QC.:\ e[ e NZZKNCL;.NCL 13 ;.y,XT,L .:Q.::,Zl op .1 9, 159 ...Cl\ﬁ L:?k.: O <— m—H E@QH \

XV 180 woyL sury %8 77 > %I ) ouop ‘€10 > 800 ® UQ

a1

80°0 =

00T A .
— == |V x X7 =
G6°0 X €0°0 ufcxe
‘: ;a %1 ‘Tl
AN:@ISNE % = !

‘stowr g1 soade soperewt op uorprodoid
' Op 91 onbsut ne sured op S[[RAIONUL] Op INoSIR[ e[ ‘%I Tl 9NO[Rd UO ‘DIIURW dWYW ® 9(]

eT'0 =

002 g
—— | x Xg=
€9°0 X LEO e

[ .
[(CEn A

‘stour

7 se1de soperewr op uorprodord e[ op oG anbsu ne sured op o[pealojur ] op InoSrel e %¢ 7] juorog
96 =" =Yl =0

19

96'T="2 < %5 =0
snid a(]
U

@—py 7!

‘1red op o[[eAISJUI UN P INSJIe] B[ op o[nuLIo] [ op o[pdder as u()

‘1red op SO[[RAISIUL SO Io[no[Rd duop Inad u()
62971 =(L0—1) x 00z = (" —T)u
G < TL=1€0X007 = "Lu

W 9P [1-180 ue,nY) ‘el o[qerrea ey e )T, of Jenbrdde jnod uo,nb jres uQ
‘Lred op o[[RAILIUI UM, P SeD 9] SURp sIMolnoy 1se u()

snpd gso stour g[ & sopereut op uoptodod ey op ¢ onbsir ne Lred op ofjestoqul, T <+ (] WD x

XNV 950 woy[ ‘1sury

‘opued 3se JT,[ snpd ‘e913ed 9se 9ale1 op suoz e[ snyd ‘enurwurp eydre, snid
‘uetesioau] a913ed 3se JT,[ snfd ouop ‘epueid 3se ja(el op auoz e[ snid ‘ejuewiSne v sniJ

«— ] ] ]

%1 anbsu ne g

N —

d .
- »
9,5 anbsu ne 4|

A
v

: 1o(oI op S9UOZ XN® 9SSOIPIULS U()
: anbI1)RWIYDS 9pOTIOW : g SPOYIRIN E=

61

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

*d op NI Nk Uo[[IuRYD anbeyp suep dd 30 Od Se9AIaSO
suoryrodoxd sef Juestiin seosodord 9)IpI[eA 9P SUOIIPUOD SI ILd W)L,[ SWUL Op J10) SPI[RAUL ()
¢ gLe=LT'0% 09T = (d —1)9u 10 ¢ Z 8'CET = €80 X 091 = d9u —
§ <708 = LT'0 X 06T = (d — T)2U 19 ¢ < 9°66 = €80 X 0g1 = dou
1 JUOS 1593 92 9P OUPI[RA 9P SUOINPUOD SO
09T + 02T qu 4 2u

€8°0 = —; ; = —=d
98°0 X 09T + 6.0 X 02T~ dddu + 2ddu

: 9IIR[NULIOJ
9 soxde (] *d sunwwod uoryrodord e I9[MO[LD JI0P UO ‘1$0) 90 AP IIIPI[RA 9P SUOIIIPUOD SO IOYLIIA
9p UPy "SUoO[[IjuRyD9 Xnop ap suorprodord sof o1jue uosrereduwon sp 189} UN SSI[RII WO, [ anb 9res uQ)

g < (ad

1)du 3o ¢ < dddu ‘G < (Od — 1)0u ‘¢ < OdOu 1ed 159 90 IosI[eal nad 1u() <— YV oy x

i g1 uoryseng) (

7 €FS‘T ~ |Z| 159 1591 np anbnsnie)s e g

909dso awIIXNAP
op onbsii no ] 9dA) op INOIIG dUN d1)jPWO0D P dNbsLI aI10jeIOqR] 9] 410} © Tfy jueydesoe uy (I

10°0 F [26°0 ‘08°0] 350 (0 @dnoas
9 suep sjueAlAIns o9p anbriogyy uorprodord e[ Op %96 € POUBYUOD P J[[EAIIULT D

10°0 F [28°0°12°0)
150 ) odnoig of suep sjuealans op onbriogyy uonrodord e[ 9p %GE ¢ 1red Op O[[RAIIULT ‘g

¢ < (dd —1)du 19 ¢ < dddu ‘c Z (Pd — 1)2u ‘G < 2dOu 1ed 3593 9 19sTRI mad uQ Yy

{, (s)agoexa (jos sarenbsa] no) 489 dffenbe| ‘sojueams suoryisodord sof Tmireq g UOIISIN{)

"JINPYT 1189 [ 9p 1599 un Ied SUO[IIURYDY
XNop 9] 01jud senbriogyy suorprodoid sof oredwod op 9prYp uo 30 ( odnoid of mod y9g = dd 10 )
adnoi3 of mod %6, = Ad 930U U() "NOYAINS JueAR SoprISIpIR) op d uoljrodoid B[ 9)0U UO ‘SOINAY XNOP
9p IMOQ Ny 99499 SaI) UoIssald aun v 9sodxoe 3s0 du jioepe,p (I 2dnoid of enb sipuey amjerodurey
9sse( $I) oun ' 9sodxe 9s0 (g = 2u Joage,p D 9dnoid o] "So[RIUSUOUUOIIAUS SUOIIIPUOD SOJUAI
-9IP ® UBPO0,[ SURP JURAIA SOPRISIPIR) O SUO[[IJURYDY XNOP 19s0dXe,p SIO[R PP AII0)RIOCR] O]

o 10 ( : soreaa sesuodoy

“04/, '@ IdLIdNS UdIq 180 YIAIJROYIUSIS P 9I30p 9]

ouop ‘ejuetudne P2 enbsio] onurwip © anb jres uQ) ‘%42 = 18T > FGLT > [GLT = %83 ouop ® uQ)
TIS'T = %4290 TGL'T = %83 ‘eg 9[qe) e[ sv1de (]

PGLT = |z| oub

JIewsR3Y JrRs U() V3 < _ N_ afenbey mod © op marea B[ dUOp SYPISYD U Of 1939(e1 snid jnad su
uo [enbnp anired € © snbsit ne puodsarIod 1s9) NP ITAIIROYIUSIS 9P 910D O] ‘OITURT SWY B (]

04 ® oLIdNS 959 )S9) NP 9IIAIRIYIUSIS P 91Fp o 4— o WYy \

.o:vmﬂwomom%g@ﬁohﬁ
ot o ouop Ofy op (o1 op auoz ey suep sed onyis 9s AU | 7| *|Z| < 96'T = °2 ‘% = © onbsu ny
"3 < | 7| onb ggriqeqoad ey @ puodseirod © enbst of “eg d[qe) ©f saxde, (I

FGLT ~ |z]| onb 9res wo ‘g wey | ' 20vIN)
0y sed 9330lo1 ou o ‘094G = 0 onbsir ny <—  wely \

91

i 090lor ef sed au, onb qnod ou uo ‘Of srewrel ogdesor,u wo 1) Of
199do00® © JUSTADI SUO[[IIURYDY XNOP SOP sonbr1o91) sorjouurered sof 919uo 931189 oun 93s1xd [1,nb aI1(]

JU0S SuU

ndod xnep sop soutloAouI So[[Ie} SO  <— ) Wl x

&> L1~ 7]
09T, ozt 0oL 4 021 A
o 91000 «Eod\/ IR A S S 2
20°0— 96T — #8°T dw — YV

: arrenuuio of seade,
"SO9PI[RA JUOS SUOI)IPUOD S8 DUOP ()¢ © sinatpdns juos du 19
Y, SJ1300]j0 SO : 9JIWI] [RIJUSD SUIAION) NP 9YIPI[RA 9P SUOIIIPUOD SO] IdYLIOA PIOQe,p IN0) Jnej ||

¢ < |z| enbnsne)s op yMpoa-3resy,[ op 350y un BsIEdI U — ¢ WY x

arl £ vif

ouop senbriogr]) serjeurered sof aI1jue SOULIQPIP oUN ® A [T : T aAljRUId)[R 9s9U)0dAY [ snog —
gyl = Vil ouop

SUO[[IIURYDY XNAP S9] 919Ue XNe39 Juos senbrioa) sarjgurered sof : Oy o[nu 9s9yj0dAy | snog —

: JUSTUS[[ONINUI SIN[DXD,S JURAID $9s0d A Xnop siofe asod u()

dPVv
SUO[[IJURYDY S sNSST Juos so[[onbsop suoryendod sop senbriogy) seuueiour ‘471 30 Vif ouop areduron
u(Q ‘senbriogry suo[ueRyd9 sop serjourered sof mod sed NO SAIIROYIUSIS SOUSIPHIP OUN JISIXD [1,S
IOUTULIDIYP TRYNOS UO [ 10 (Twt 19 Vau) SUO[[IJURYDY SOP UNORYD SURP S9AI0SqO0 sorpgurered sop elop
9s0dSsIp 10 ‘I0] * ¢ 10 Yy SUO[[IJURYDY SO] SURD SIIAIOS(O SOUUSAOUL SoP I1Ted & SHIOIPUS SIUDIIHIP ®©
JueAIA sopeIdipre) op suolpemndod XNOp oIjU0 SoUULAOW 9P suosTeIedwWod 9P 1893 UN 10T JSI[RII U()

i TIT uorjseng) (

qw = Vi ‘Ofy ofnu 9s9y30dA1y,] SNOG <— V welr x

%/, & Inatigdns 959 1597 NP 911A19ROYIUSIS op 9189p o |
ory sed 933afoa ou uo ‘9 ¢ = 0 anbsu ny

sores89 quos suoryemdod XNop Sop SeUUAOW SI[[IR) ST ()
¢ < |z| onbnistye)s op 3MpPaI-11e09, [ OP 1593 UN AST[RII U g
dw, = Vw0 anu 9s1jodAY,[ snog "y

¢ (s)@0exa (juos soffonbsol no) 1o aenber ‘sojueams suonisodord sof Twreg T UoIIsany)

w00 = s odA)-11e09,p 19 wiw 96T = i suueAom

ap o[[re) auUN Juo sejmpe sof ‘09T = du Jipoepe,p ‘g odnoid of sue ww gI‘) = Vs odA)-31ed9,p
1o ww FG'T = YV ouueiowl op o[[Ie) oUN JUO sojMmpe sof ‘Ogl = Vu Jioopge,p ‘v odnoid of sue(y
‘suoryemndod SHULIOPIP SO] SUBRP SOUUSAOUL SO[[IR} S9] Ioreduiod op JUSPIIIP S[[

“eARRWIIH,[ OP SUSST SOPRISIPIR) O ¢ UO[[IJURYDY UL 19 URYIO,[ 9P JURUIA SOPRISIPIR] Op Y UO[[1JURYDD
UN JUSTPNY9 $9ISIS0[0I( SOP ‘B[00 INOJ "PAR[RUIIL],[ SURD 70 TR0 [ SURD JURAIA SOPRISIPIR) XN JULUIAI
-91nor)Ied JN0Y JUSSSIIPIUL S S[[ "XNISI[IU S8 ® 90R] SIATAINS 9P SOWSTURSIO $80 ® Juajjourtod mb sewstu
~ROYUI SO JSTPNYY SIIRYNOS SRR JIFO[0I( U SITOJRIOR] U[) "SOUIYIIXS SO[RJUSUIDUUOIIATS SUOTITPUOD
sop & segduoford seporrad sep juepuad I9ISISOI op so[qredrd SOITROZRIGWING SOp JUOS SOpPRISIPIRY] SO

(GT & 1T suolysenb) ¢ od1010XH

62

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

"XN'®)0} Sop
SOUTOT0) 99 SAUST] s9T 9)dtmod o drpuaId sed o © WOTYUA)YR dITR] JUSTIATRSY JNef [T *(Q TOU 19) 1599 N®
91I0([T] AP SISO g = ¢ X T ouop ® £ [ “(sousiy ¢ ouop so[qssod sinjels ¢) gnjeys of mod sgjepour
¢ = ] 10 (SPUUWO[0D g OUOP SUOIIURIDY g) 99qI0se 9sop ] IMod $9epou g = 2 9IsIXd I ‘1]
“dqeLIRA

anbeto ap J110adsel s9ITRPOW dP SIGUIOU o] 2 10 ] 29AR (T — 2)(T — ]) = pp ‘dIre[nuuio] of seide,
"SO[(BLIBA XNIOP S99 9IPUD (9319U9Sowoy,p uou 49) eourpuadopur,p X Up §$93 un ouop

9SI[LOI () "USI[ O] ISIPNYD JNOA UO JUOP SI[RLIRA XNOP ® SIIRJE ULIQ OUOP ' UO : SIAINS 9P JNIvIS
19 (suopmureyd9 sof red 99)u0s9Idol) 99(IOSCR DSOP SIPUS UDI[ UL JSIXD [I,S II0ARS € IDI DI U()

"SO[0 SIJUD UAI[ O] IOTPNJY dILYNOS UO JUOP SO[(RLIBA
Xnop op osodsip uo,| enbsio] ey os suorprodord op uosrereduod op souepuadopul,p 1803 O —

*(sodno1d syueIepIp suep olAIms ap uoljrlIedal
B[ JUaWL[NES JIeIpng9 uo Is o[dwexe Ied) sednoil syuelopyIp suep oIpnje uo ] onb o[qerrea
a[nes aumn, p asodsip uo | anbsio jrej os suoryrodord op uosrereduwod op 9319UISOWOY P 1503 O —

X 1P 1893 un red SUO[[IIURYDY XTOP
anjue suorprodord sep Toredurod @ usI( SYPISYD UO ‘O] j991A dOo1) st s9f a11] sed au © UOIIUSITY

g9 Vv sway

i €T uorsang) v
OIAINS 0P JNJe}s

9] 10 99qI0SqR A () SHUSUWIDUUOARI 9P 9SOP [ 919U UoI[ op sed 9IsIXo, U [1 ‘% 1‘) = © onbsu ny ‘5|

%T ® INGLIDJUL }S0 1S9} NP PHAIYEIYIUSIS op 2130p o '

saxd 10 ® 9°C€ = 3 1s° 39} ap anbisiye)s e D

9319qI[ 9P S9I89p 9 ¢ 9prPULFowOY,p X np 3893 un Iesear nad uQ g

9149 Op s9180p g ¥ sourpusadopurp ,X np 3s03 un Jesieod med uQ Yy 7

¢ (s)o0exa (juos soffonbsol no) 1o
o[[onbre ‘soqueamns suoryisodold sof TLIR "SOPRISIPIR) SOP SIAINS 9P JNIRIS O] 10 99(I0SqR A ()
STUOUWUUOART 9P 9SOP B[ 911U US| U IISIXD [I,S II0ARS R SIO[R 9UDIAD 91101RIO(R] o €T uoIseng)

009 00€ 00¢ [e10L

002 0ST 0% 9OURULIOP Ud SOPRISIPIR],
0¢ST 08 0L S}IOUI SOPRISIPIR],
0CT 0L 08 SJII0® SJURAIA SOPRISIPIR],
[®10T, | A UO[[IIURYDH | UO[IITRYDY]

: JURAINS 9OUSUIPIOD OP NBO[R) O] JMISUOD UO 10 (SOURULIOP Ud NO SIIOUT ‘SJIIOR
SJURAIA) SOPRISIPIR) SHUOIPPIP SOP IMPRIS O] SAIISCO UO ‘SAINSY SI0I) OP JNOq MY * UO[[IPURDY, [ onb
A suofel op oqrej snyd 9sop aun & 5 UO[[IIURTDY,] 950dXo TO 10 SOUSLIMOUT S9N SI] SURD JURAIA
sope1StpIe) sof sturred 110S N SYIT) A)MSTO JU0S (] 99 F) SOPRISIPIRY Op SUOI[IIURIDY SAIIN® XNO(]

LT

o 19 D : sorelA sosuodoy

(% +F)(eg0 - Des'o) (T + )@ —naf
98'0 — 620 ad—od
09T + 021 au + ou

£8'0 = — : = g
98'0 X 09T +6L°0 X 02T 9dTu + 2dou

e T— = =z

: oarepnuuiof of soxde,
Y WO R d SUO[[IIURYDY XNop Xne sunwurod uorprodoxd e 9moed e u()

7| 150 3503 np enbrjsiyels e <— n] WA \

€Y1 ~

Jsod xneyq
[ @dA} ap moxry
0 909dsa amrLId op anbsryy

g-1
91991100 9s9j0dA]

J1YeOyIusIS 9897,
a9gelar Off

(JryeSou xney) souessmd op enbue]y

[T 604} op oty -1 JIIROYIUSIS UOU IS9],
) 91091100 2sI0dAH 993alax wou Ofy
¢ 009dso owIXNOp 8p anbsry
orRIA LIy oreIA Oy

"(310% % gy 103doooe ouop) oreIA 989 o[ nb sIoe O0fy 1039[01 op YIIqRqoId B ® PUOdSOII0d
909dse oxarmald op onbsi o ‘osroaur,] Y osjodAT autoq ey 350 Iz7 onb siore Of7 1090(o1 sed ou op
anqiqeqold ey v puodser1oo 1 srewt ‘T od4) op moite gedde 1ssne 456 909dse amRIXNEP ap onbsit o]

T noJr ;;,.\ Lt JMNS.LIo 9Ull 9.0t UIOD LNV L:?f..: ;.C«:_:C«\ZN ,v\ "1.107 Q 4\\ ::::;;.Z.‘ us <— n—” E@“H x

10°0 F [26°0 ‘08°0) =~

091 Ao
710 X 980 7G0'CF+98°0 =
Q\N\& ¢ 0,
3 [\pe0‘c F dd = (qu)%9%) 1
& 0 0
31 2F¥d= ()]
: OIrR[IULIO)

9 sexde (I $G0‘c = %¥2 ‘g o[qel e[ svide,( ‘%96 @ 90URGUOD 9P S[[RAIIUL UN JUOP SYDIAD U()

"90URYUOD 9P S[[BAIDIUL UN USIQ OUOP 9[NO[RD UO : sanb1109y) suorprodod sof IoUuTuLIoI9p

® JDISYD UO 19 SOpPRISIPIR) oD sodnoId sep UNoeYD suep se9Alesqo suoljrodord sep 11 ssodsip u()
“(so[iqreqold) 9AIOSO UO[[IIURYPDY UN SURP I9ANOI) 9s JuaAnad 10] e[ op sorjgurered sof [onbaf
suep o[eAldul,] 1oLred g SI0[R 9YDIdYD UO : o[eIgudsd uonrendod sun suep 10[ oun,p sonbriogy)
sorpourered sop osodsip uo,[ onbsIio oirerjuod ne Iomores ds nod tred Op O[RAIUI U()
‘(sonbrystye)s) 0An0I1Y 08 JueANAd orerpuRs uorpendod o 107 [ O SENDIIONT)
sorjurered so [onbo] suep o[[eAIIUL [ S1IPId € SIO[R SYDISYD UO : UO[[IIURYDY UN SUep I0]

N

aun, p S9ATesqo sexjeurered sap osodsIp 1o, anbsIo] 1onoes s Jned 0URYUOD O S[[RAILIUT U[) —

j 9oUeYUO 9p 9[[eAI2UL 9 Cﬁ& 9P 9[[eAISUL 2IPUOJUOI sed ou © Uonua}}y

Oﬁmgém

63

tiques - Biostatistiques

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

\ o S2—00% 0
¢ = — < “H =0
9880 # PITO~ o o (081 < *Hr)d
D—q _
HIQ\SV&VS&

-91duod ud
©[00 oIpuaId op UG S[NULIO] ®] JUSTIAIIFY] IoyIpott Jne] Tt ouop ‘([007 (08T] D I 18 °f 9119(o1 1o)
077 sNos [ op owLIOJUN T0] B[ op aImeradns arired B[ suwep anyis as 10-0[[9)) "Jo(o1 op ouo0z B[ sULp
99n91s 077 SNOS T 9P UOTINLIISIP 9P 10] ] ap a1jred ey swrtmod 9jussard os 909dse ararmeld op enbsi
o7 *0f7 op 3o(o1 op U0z [ op [Mas 9] T 39 OFf SNOS [ 9P SUWLIOJIUN 0] B[ 9P 2INaLIddNs 10 SINSLIUI
S9UIOQ SO @ 10 D 90U UO ‘DIre[NULIO] 9] s9Ide, (] "SULIOJIUN [0] B[ 9P 9JISUSP P UOTIIUOJ B[ ASI[IIN U()

D %0 g swayy

00S 002

08TO09TOST ¥4

OFf op jolox :
1

*$0s91[)0dAT] Xnap sop
UOIM(LIISIP 9P SOUOZ SO dUSIO[9 UO, [ anbsiof 1ssne sjuowrdne souessid e[ anb zoyorg -ojuswisne o
909dso axgruoxd op onbsLi o] anbsIo] oUOp djuLTSNE [0-9][90 ‘Jo(01 Op dUOZ [ SURD 99NIIS Tf] SNOS UOTY
-NQLIISIP 9P 10] [ op dlpTed B owwod juejuasoId os 9599 Un p souessimnd B *9UO0Z 91190 IojuowsNe, p
aouanbosuoo amod ' mb 0o ‘077 1990[01 op op19P U0 [nbnp Irjred ® MLs 9] IONUIWIP dP dPIRP U()

“9IUY9P ULI( S[NU 3YI0dAY oUN 1970[01 © SYDISYD U0 IeD 9SIId SUTIOW JUIATIOS 1S9 OATIRUID)[®
9591[10d AT], 7T "00S NBI[IW UM P JUSIA 9PRISIPIR) UN SUIOW ne nb jrej ne puodsaliod T AT eUID)
-[e 9s130dAT] ] ‘(9SSNE] JUAUIDIOY 1S9 DIINL,] ‘OTRIA 159 9s9)0dAT] aun 18 1e0) uorisoddo reg —

D9S MAI[IW UN, P JUSIA oU dpeISIpIe) unone,nb jrej ne puodsoriod Of oynu os9yodAy,T —

: Todwox) as sed ou op UYe 189 NP $9sYIOdAY SO 19J0U ULI( JNeJ [I ‘I90USTUIOD 8P JURAY

< [ onbsior Oy 1ogafox op greproop uo,J 1s opurld snyd jreros jso3 np oouessmd e YV Wiy \
—y PI uonsend
1 @dA} op Imaiio aun

a133emod JueAnad s9)sI30[0Iq S9] ‘00S MSI[IUI UN,P JUSIA U opeISIpIe) Unone nb juewtiyje usy ‘o

077 snos 7, op 10] ®[ ® 99018 aduessmd e[ o[no[ed U (I

% TT op S0 1599 92 op 223dse atgruaad ap anbsir o D
%¥%‘T6 oP 759 9599 np aouessind e ‘g

-7 - 111 091
< I onbsuiof 0fy 1ojelea op Jreprogp uo | Is epueasd snid jretss 159} np souessind e 'y

¢ (s)aoexa (juos soqfonbsay no) so aenbey ‘sojuweams suonisodoxd
Se[ TULIRd "OPIWNY NO J9S NAI[IWU UN,P JUSUULIA S[IS IOUIULIIP 10 JI, ®] I0sop A,p uye
aI107e9[R UODR] oD SOPRISIPIR) (J)g = U JIOUUOII[IS 9P SIO[R JUSPIIPP $9YSIF0[0Iq So] T uolysang)

8T

(1=7 - 111 002 *5g]) 72 ~ I, ‘ot 9sqiodAy,[ snos onb 1o (7 - 17 (006 ‘0ST])72 ~ T, ‘oanseumonge
0s930d AT, | s10s onb 019p1SU0d UQ) ;T [/) 08T < [, onbsiof 1030[01 0p oprogp uo,[ onb 0os norrw un, p

JUSIA U dpRISIPIR) unone afonbe| snos ‘Ozy asod u() ‘sopeIdipie) sof suep J(J, Op Xne} 9 7, 930U u()

‘d.L 9P X1e} 10 UOIJRIISSIP B[ B 90URISISII SIJUS USI[ UN JISIXS [I,S JIOARS 9P UYR SopRISIPIR) SIp
UnoRTD swep (UOTYRIISSOP 9P SBO U SI9SIIQNIULS SopeISIpIe) sop sonbyods seguuopIosop juatmonb
-QsuLryul seu1e101d) J(I.J, P 95eSOp UM SSI[EAI UO “B[9D INOJ TUOTYRIISSAP B[ © I9)SISAI op SopeISIpIe)
xne Juejjeuriod oWSIURIYUW o] INS IoypuUad as op JUIPINIP $9)sIB0[0I( SA] ‘SIRINSIT SINS[ P SITRJSIIRG

a1 D ‘v : sereia sesuodoy

“9IAINS 9P JNJRIS B[ 19 9YIOSUR A ()

SJUOTWIOUTOART 9P 9SOP B] SIS UDIT UN 109STX0 Mad [T ‘94 T'() = 0 aNbSILI N® ‘YIp JumWLINY “sojuepuad
-oput sed Juos ou S9[eLIRA XND S9] onb jre] ne puodsel1od o[nu aseyjodAT, | op jelel o] ‘sejqerrea
X1op oIjue 20uepuadopur,p 1S0) UN SUR(] ‘1T SBd 9] 450 Mb 90 ‘17X < 37 enbsiof Of oy3efor uQ
3 > QIS'ET = (g = a)"%00=7X onb 30

9‘ge = 3 onb jres uQ 180 Np $9svYodAY SO INS DIN[OUOD O UYR ¢ S[R) B[ NBIANOU ® ASI[IIN U()

‘0 = 0 onbsLI ny <« % x

1041 9p 9sOp e[ a.13u0 UAI[ op sed 9JSIX, T I

94T 3108 1’0 @ IaLIgyuI

AL 180 1591 NP YATIROYTUSIS op 9189p o oUO( "3 > 0156 = (g = \stﬁoumx ¢ a[qe) el saxde
.\wmx > 37 o[fenbe[ ap Ired ® 0 op InoeA

] SIJIRUUOD B SYDISYD UO 19 $9I9qI[ P S9139D g = /1 ® 959} o] onb 1es u() '9‘ge = 37 onb juopaoogrd
W)L ® 9[NO[RD ® U() "1S9) NP 9HIAIYRIYIUSIS op 9130 o IoUIULINIIP op UYe ¢ d[qr) B SN U()

%T & TMOLIIUT 159 159] NP 9TAIJRIYIUTIS 9P 9159p 9T <— ([ WIDI] \

T'0F9'ee =¥9'ce ~ M

021 08 06 09 06 09
+ + + + + =
J0e1 —0z1) (06 —08)  (08—06) (0L—09) (0L—06) (08— 09) A
&D 1= 1=2
NAEQ - .DDV M M =

: oIre[nuLioy A saide,(] "4s93 op onbrjsIye)s B I9Mmores sreurrosop jnad U
"SOQYLIOA JUOS 1893 NP DIIPI[RA OP SUOIIIPUOD SO[ OUOP G © SIMOLIIANS JUOS SINOTRD SJI}09o SO SNOT,

005 008 00g [e10L
Oct = m,mb 08 = méb QOURULIOP U0 SOPRISIPIR
008 | ger =70 05 =10 P PRITIPIAL
06 = €% 09="21) s 3
‘ g S1I0UI SopeRISIPI®
0¢T 08 = €20 0L =210 PRISIPIEL
Om = ﬂ.mb O@ = HJD STI19® SJURAIA SOPRITIPIC
0ST 0L = H.NO 08 = H.HO LY ¥ b PeLsIpIe],
[8307, | o WO[IWeYDF | § UO[[IYURYDE
: JueAms nesqe) of I939[duod s1ore ned u() eI0) J1100e,] U 19 SOATIN0dSOI SeUUO[0D 19 SAUSI|
SOp X1®I0} SJII00p0 Sof “u 39 fur doae .Eus = 9 amuioj e[ Ted sjryoepe s a[mOrEd WO ‘X Np 159)
un sue(] *(senbr1ogy) No) S9MoTeD SJI110eYJe S| ISUTULISIIP © IS[[9A JNeJ [T ‘)S9) o] I9SI[RII op JURAY

saxd 10 ‘7& = 3 180 3893 ap onbrjs

BT < 0) EEH\

<
©

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

-0930f01 sed 450,U [0 ‘%7 = © onbsit ne ouop ()X < 3 enbsiof ofmu oseyIodAy,] 0330f01 U

M < LE8°6 = (£ = 1)%FT X ‘g oqes ¥
seude, (¢ =1—% = (] —2) = & uo ‘ 9yeugSowoy p 189} UN,P Sed 9 suep 1so uo swwod ‘snjd o]

\ 08¢ 09 00€ 091
089 ~ + + + =
2(09z —082)  -(08¢—092) (0ze —o008)  (OFT —091) A
sb =
2 =M
NA.Q - N,Du M

: aarenuwioy of saxde, (]

985D S[RLIRA [ OD S9)I[RPOW

Op SIQWION 9] ¥ 09AR ‘SPYI((I] Op $9180p (T — %) @ X IP 19} U IOS[[BYI DUOP HIOP UO : SIYYLIPA
JUOS 1S99 1P 9IPI[RA 9D SUOIIIPUOD SO aNb Jres U0 18 SPMOTRD 10 SPAISSO SJ1109J8 Sop 10T dsodsIp u()

afu 959 odAy, [ sed 9330fo1 ou w0 ‘07 = 0 oNbSLI Ny 4— q waIy \

"¢ & smardns snoy juatos ) somores sjrioafe sof onb e [t
‘onbriogyy opepow un ¢ suorrodord op uosreredurod op 3803 un aarey oanod mo “, X np 303 un red
(ereI9U938 woryRMdod) SNbII09Y) S[9pOW UN ® $99ATesqo suorrodoid sop Ieredwod & 1 SYDILYD U()

R,

IrD .;/Cwi:.?\w; Juaos ,:.::: Nﬁ.::,v; LZT,ZCA\ZN\ :Nv ,\:::T: ,Qy .‘L:C.::V:C; SOTT < < E@QH \

—y 9T uonsend

7 asse[d aun surow ne anod Ou # Ou 9so aArrRUIL)[R 9s9yjodAy, T *

suoryrodord op uosreredurod op z 1s9) UN ASI[RAI U()

c}

a

anbriogy) s[@pow un g uoryenbgpe,p X np 3503 un 9sIeI UQ D
a[nu osyyjodAy,] sed 9)3afo1 ou uo ‘Yz = © enbsua ny ‘g

S <Dy
= 7 A JBD SO9ULIOA JUOS O)IWI[ [RIJUSD SUWIIIOIY) NP IJIPI[RA SP SUOIIPUOD SO 'Y

{ (s)agoexa (j0s sarenbsa] No) 489 dffenbe[ ‘sojueams suoryisodord sof TwiTed G UOIISAN{)

. ‘o ‘ ‘ senbr109
082 = €70 | 098 = ¥50 | 008 = ©% | 091 = <1 mgms@. %%wm
, i f f alrojeroger us
092 =10 | 082 =40 | 0z =70 | or1 =10 |
QoSS | N OSse[D) | N osser) | T osse)

: JURAINS NRa[(R) 9 9SSAIpP [[ "o[elouad uoljendod e[ & loreduod
So[ Op Ue SUO[[IURYDY Sos SUep 9L10391ed anbeyd op sj130ape sof ojou [t smd ‘assaIordos op apotiad U
sd100 of suep asoferary op uorprodoid B O[S SOPRISIPIR] OP SO[[IUIR] SO I9SSB[D O OPIIPP SII0RIOR]
9] "00S SRI) JUDTIOUUOIIATD UN & 9sodxa sof opassod [1,nb sepeidipIe) sof snoj odnoidelr aroyeIoqey o]

"SO[M[[9 9] 1089301d op uge ned,| juede[dural 9I0NS ‘DSO[RYI} B OP ISIYIUAS
e[ Ted osturrod JUOUIS[RSY 1S9 SOUIYIIXS SOSSAIOUDYS SAP B SIAIAINS ® SOPRISIPIR) Sop 9joeded e ‘uguy

61

D 19 g ‘V : soreia sesuodoy

‘11 0d£y op uou 30 [ od£} op INSIIS ouN,p
13e,S [T 1 ofnu 9sYJ0dAT], [ 103do00® © JUAIADI D9S NOI[IWL UN, P JUSIA OU OPRISIPIR]) Unone nb ULy

guoAnad $99sISO[0Iq o] D0s NOI[IUL UN P JUolA U oPLIFIPIe) unone,nb jueuiige us < o WG] x

“jolor-uou op oyIqeqord
®[ © puodsor0d ¢ onbsmd 077 933001 UO,[ 1O [MAS NP 9300 NP ANYIS 3 ¢ — T ‘S08YI0dAT SOIUSIPIP
so] juejuosgIdol owureISerp of Mg ‘Tz snos . o[qerrea e[ Ied OIAMS UONINLIJSIP B[ D0AR DUOP
amoreD os eouessmd B -orela 480 Lpy onb juerpes 07y 1ojolor sed ou op 9yriqeqold e[ © puodsoriod
¢ @0adse awRIXNEp op onbsil o] anb jres WO 10 ¢ — [ = 4 S[NULIOJ B[ DoA®R d[NORD 8s douessind e

O0fy snos f, op 10] e[ S eouessmd e[ o[no[ed U() <— J welr x

0f7 op jolox i
——
. 0S¢ — 009
60~—————-1=¢—-1
716 e g
06T — 00S o
‘Howﬂvm =
06T — 0ST ( Ja=¢
D—q .
= @>TS)d

: aaremuuIoy of saxde, (1 "39(o1 9p ouoz B[ suep donqis (O wou 19) gy snos
UOTINLIYSIP 8P 10] B[ op o1pIed ] ® puodsallod 1o ¢ — T & o[e89 1se eduessmd B[ ‘OITUIRUI oUW ] (]

65

tatistiques

108

tiques - B

Mathéma

UE 9



Tuto 2 — 2024-2025 — Correction

Tome Tutorat

0¢

19 D ‘g ‘V : sereaa sasuodoy

j98eImoy) ‘wrexo, [ op ol of s9391d sowgur sof suep Joquiojal sed ou anod oyqissod snd of JouTRIIUL )
Op 10 uoSsIeW ®[ ® 19[S 9] 0IrRJOI 9P OlRSSH | 90IDI0X0 FUO[ 90 Op MO NB YALLIR 919 P 10} ® OARIE

"9AIOSCO 100D, [ 9P OIIPIP onbr1ooy) 130050 |
o[[onbe[ 1nod 9irepowt dun sulOW N HUOP © A [T : S[[U 9sIYJOdAT],[ OP SIIRIJUO0D O] JUOP JSd dAIRU
-T09r® 98910dAT, T "s9ATesqo suorprodord xne senbrjueprt juos senbriogyy suorprodord sof ‘Se9AIesqo
seepow so s9no} nod enb oymu 2s910dAY, [ Ted ISXyUOWP © SYDILYD U() | JTR] ® JNOY 189,

asse[o oun surowr ne .anod Ox # Ou )so oArjRILId)[R 959 J0dAT], T — f W) \

'Z 189} UM IosIeal ap a[qissod sed §so,u 1 10 soyI[RpOUI
a1yenb ouOp puaId 9SSB[D B[ ® 99II0SSR J[(RLIBA B[ : S9SSR[D oIyenb uo[ds sjjoepe sof 1redal e o
‘D] "sexjeurered op 9SURYD SYY[RPOUW XNOP ® S[RLIBA SUN S[PNDSI] 9IS SUO[[IJURTDY XNAP IS
suoryrodord sep 1oreduIod 93reYNOS WO,[ ANDSIO] $MPII-}IRIY,[ 9P 1$0) NO Z 189) TN Iasi el nad u()

suoryrodoad op uosreredurod op z )so) UN OSI[RII U() —  wely x

‘SopeIsIpIe)}

sop uoryendod e op S[quEsUL,[ onb uwode] SWYW B[ Sp onb wode] SWYW B[ op JueLIodUIod 89S 9I10)
-RIOCR] NP SOPRISIPIRY SIT IS TI0ARS ® SIPIdYD U *(00OT) TOT[IPIRYDY 2130 o ofrey ] Ted orerguosd
uoryendod ue senuuoo suorprodord sof juerdiymur uo onbrody) J1909x0,[ 9[NO[ed ® UO ‘PP UY
| JUOUIO)ORXF]

onbriopyy ofgpow un ¥ uoyenbope,p X up 3so) un osiesI U — ) WY \

66

tatistiques

108

tiques - B

Mathéma

UE 9



	Mot des Respo' Annales et VP Tuto
	Mot des RM
	UE9 2022-2023 Tuto 2
	Sujet
	Correction

	UE9 2023-2024 Tuto 2
	Sujet
	Correction

	UE9 2024-2025 Tuto 2
	Sujet
	Correction


