MG e ;;:w..\, 5 o S
/\.\\ X au 5 A 2

0 M\_“ a5 vy e e

. i Ao e - e S e e S S e = )a»,-ﬂ,':“ v
e e ch v\ ”'\ Lo &..-1\ Gl e S el e S ~7._M~.~«_4 ) A ;,ni. e e e a
\“\‘f’\/\ R . ""‘IL e Py R QA{:;\:} /g\, e ";‘ .'-;_-wq S sy ;_ = o Soinks ey = X ey

7 u":"\ i el R -\ o TR ISR Soanaeay ERRNIRG N :
S peith e G v R e s e \ : S e Swaea i

. e onn o S e Cod N e e \ S e 7 e \‘,w aa e
Smaana : o .,.z\ aaii e ol S ~,~y_ SRR Shlmlmigaeadiaes T e 4 Lonna s & e \‘\\\W& S
«\\ o « . A iy o o . e L : L o
e \5\!311\‘“;3 = ,/é/x“ L /\;,\9 TR e e S .\\§' e

G L :

S
— :

S 1S S e
o ,.\.\ R Zymﬂe\ S -"\«\\‘\ SR // i e S

e Simeneg o S o “’*’}j:&t\m S RN S S
‘“"«\-i-’:‘-s-ﬁ?:?i‘}‘" 5 SRt e Q :z\/,/:\,,\gz;x;.\;\. 2

154 ,h%\‘\::‘@w,ﬁ,,,,v: i — SR /\w i
e o ‘-a»v,} e > .=\\\
4});;,-,\::{;:\;%:\ \.M-\ R .g.x = : SR S S e s i S /3"‘"\, = fm

cranain S ww;\.,,k,,\ & :

indn

/ o M\“/\‘ e = L) 9{.;;4.4
.3«..«./\,“\ ’W;\ }‘ - :" S Sy %’ ot i*?‘;{ v
L e o 4«; o ~ ComER

o

i

i '\\\‘ o S e =\f::?:1=1\‘> Ny SO S
L ey S N SRttt N > f‘. 1 5’ G ‘. //\’2’“/"/\“ ’/“\ “4’1.& o {’"‘ "“.’3{}/
S it e e Shamname i o o \\«;;:,»).«t S ‘\ Gay i ;-wg;/a-/\ =
S “\}\m\ e e /\,\\,,,,.u,a S . \ -4:\'3; Gen N e Saa = e
Lo o N«\. SR = AT 3
”““'Q\ ~>.\\\:".~E~<:>;,:s:\~ ';’ e Sl 'A:,-.}_. e ‘::\,.: S t"\v

;;5\,-*/?5:\\. -,-V;;;‘/: S o ,N,\/’\M,m/w Plaae e
S A : ;

S

i - ST S
Lnasa e S v \w-/"-s,,ﬁ\.,\ o i
o o 3 o

1 mmm ;};;aﬁ _ mm resulting binary m m

e Soue e

e 5 o SoAmTRRR e
R ,:3";.a % '\,,:-zny,\ £

o S §‘ G e Sueh e

SR
~,~:;:«,~,w:<:\- i

.’/

\,'\,\/,..\ T i SR i '\\
2 3 \ % ..w‘; e cob /,\&.:\7 e o n\ e -
\\\ e ‘;";. S Sl >.‘§;<~\f:;4\g\44 S -
\,,.,‘.«\\ i P G nhmn i e e s
- ; S i Sl el e SRS ‘,Qt,,i%‘v;;j‘.::\\:::.
S i ;,, ey e e S . .,\\_\w“{»‘}.g@‘.,@:.,“ SRR e T “\\\~\‘ \\ pl i St 3 ;"\gg;;;s-:\:{;/\. = w
"«\:w;.m: . ¢ % : - : e 3\ . ..
o e Srom L S "\ ",«\' e e e s RO e
s e S e «}3;,7.«.»- e e S
S Seanaaeaiaan \\\‘.4 e R R A ,\f\-n.x\..\. 5 S S e T 33
< o '\;ygn,»‘: e .m,-m e e s e 5 .
i oy 4 :

SRR
- .

ngaﬁﬁﬁxé;',ﬁﬁggmg

; L e e S T O e Ui
o : e L : e .. \M o

S

i S ¥ n D S = S e "f'i* «? o '3“ She ,gfl‘
S o S o > S
G £

- S e T i \ b -m“-\i,k.;\u- Sty «
; z S & S s o Sl U S i e e
3 s -,’ZW/ N e o : i i /\ Chi \ S e S «jr\ s : i o
T .~: e e ’“"/// e e -

5 T e e 5 e \I\L‘t ‘\v:_,‘;\,\.‘ 5 R i PR 7 ey 2

;waxﬁww\ . .

e o

- - e
T B 3 RE: bEhes NI St G A PR e SEN R e
5 e AT 2 e 3 7 R & S T 5 S {a“.,,\,s.\/‘

Y e e PR RO e e e e e ,h/\\ S e
/,m“.g;z:, .,.r\/“'-“/:>4 G P e Dol e LA 2y e ,»"'-\ 5 \-\:-', o G R e i\e:\"\\‘/';\\ u-f.t- Seondnea
e i A R -“h(/.\ Dk T i SN e, -\..:',/ St S G L e S e = R e el
o 7 o SR e e ot SR e e e S

g ,,.,.\/,.a,‘ < SRR N ey i Sae % i it N S o % o
"(3:‘\5,\:\\.»&-::»‘\'_ /g e j\ G _ﬁ.A..,.-:»-ru\.:.ﬂ\\ s \\\ . -éﬁ.:,ﬁ
i et , S A.\?-,f o et i o S

. . .

”)‘\;\-:‘-q\“\,@{‘. G e S
\« o '\:. & ‘-4«‘,: Gl e “\x e _vs,\"a:\\:- e s wias g “‘\’/ i
N > S5

"\\\,
R

e e .~~:::.':\.,
e Sk 7

S

s

”».\,/:n 5 SRR N

e S S

2 .//-4

L ..,-\,f,:xe:n s .\~».~.

e i 3 = S i e e

ST 5 e Loa o
L “\ fe ,,,\ v :.\ = o S

S

; 2 TR -
5 : = S =
i s R e ARG G x»-:: ) A «;‘,- g: \\,: '\m o o F i
e '\;“\':\ ::.««sa\-' s \:;17;,;,:- S \ : wx:-:,,s. o e S S
~:'n“',":;':‘-s' e e e
e D

%

i
o

o .
-

S
ey

X £ : R & = s iimes e e e e ,,\\4.”\
= i AR N 3 e L SR e e .«;ﬁ:-;w: *"':». ::s i '4:'::-'“«" "A'\A
\ ':tgw .“.,‘:'\.‘_ i 5 Siigsgi i /\,\“ G T i ST AT g \\ S

i ok / * B e T ot i SRty S o
o ive et R e SN }a‘;‘,‘,/,:'.t;‘.}‘\. A A e \.p:aw.m" R e .-'::.A‘ R w«v\:—\-,.
:~\';‘-:w;_\_&~:u-\.:.>.§\.,\ = ',\«/««.3/; \ ESEE SRR .\’,\’,;{5:2.:-“:\.‘.-\\ s .\\.':,':;:«\'" e S S S SRS S
S ¢4.\ S :e( ~_\.4\,§,\_‘ SN ; /m /vx'f\’\/.w S %,}” S \_\:\\‘4’: s
e e %

ﬂw,«z,kx Jiobr Caomnie i G

= ‘\'“-« - W

5

o g e L Shi s . ¢
N /-vn\‘\\;:‘;\4.\-;\‘;;;;,;&,:.«- - N S Seniaiae e
o 4\-,\4\/“. Giiamian Seoeaeao \-*\mf";\%_ S e R P : SROR T »‘ e
R L SR SR e % R = R
Tt S “\»::,\,»N-(//,\a S e P - o Srhr it S B
L s \;\\\ o o Sonindie e Tt <
R ‘\“~-‘~»t3.,,.\\-:::>,.\"~' ,\g,ﬁ i e ~-n>«-:n~.a~u»,\\/ S S S »‘:\\.‘\.'\»\:: e i e i b
-\v:: >::, ST S e i na i

S ':w.

e

i

S

s

- 53 - -
/ o LI /«\\\

4 e
o n\*‘:{\’,» S i R e "' S R -- L ;~,
S Shde i = s .» T TeaeNE
G .w\v:\»;;;‘:\f" S = A \J;, ?:«\\» R
S - “:~:.~Q/':" :

S NW/»\

e o spthly 3 AA - M\« - »w,
‘,,,/7:&;‘;,‘,:\\\.‘ o i S RS Y o 7 \\\\ i
o

."4”.:.
«\ o -

e e el I
‘ S ‘\ . )\:gex;:q - :,«,\,»
s L
: f 1 S »\~"\"‘-« e (.%‘w G ///y'v.,»}«/// o > .
e ot ok Ak eisinl : fhdsne e e ’/:- e o i v = %“ SR T \\\ &
i 5 N i i 1""-9\’\"1«‘-’»’(/'-\. ’7,\’""‘-«-}::& . L crd / s -Z e '/\/' i S ": -
‘\‘ S T i g -,\\“ i e e e "’ / A wa 5 = o
\s‘-‘.‘? ‘:',\‘;-4 e i ,\;4 "(\,«,i{s a ¢ o £y

i

e = \"‘::""".l'if*“";.f G =
/’ S T 7 5 \.\i\f“,,,\ i

\ S
SR R e : : S ‘~‘\\33~>>:<>\.4',,,\~~' Gl w&w\\ =
-Q‘,:,::.';‘W.~ 2 N i aa e S R A o S :
S ~

AT "‘\‘.\u\,f.“ P . V‘ 5

e S s "u,-.:.;-\::y

_ 5 s Smene e N e e . i i i S

Sl G . S Catanandi e 3 Gt S G aninaivias \v, SR

i :,,"‘\“,‘,::\\,Q S A 5 5 Cnae e f_{ Ui \.\,,\‘.: Lo
: 5 ol % i = GEa

e

A \4.~M~A<.:¢:¢-“**' s
G

o

S

S
ey ] ariels & , : ; S
bR e 2o ? L el el il S AL Sl EUARA S : ; r DIl
«’/“”"a\/.f-’:“ St - Sonidniel b S 0.“-.':,’\‘“/“ = 7 5
' * e dabnmin e S
o 3» % Fonianne st o S

S .-,:'ki

e e SRR s §\ e s i SRR e \\3:‘:‘:“
SR G ; S e e G e e ' S e

s e \M--m,,\ S SR ST % :

G \ = \« ¢ S s

S, e o > e s ST s - T
Sl LB g ‘ - h N i N ;\/ e ~:' e S
- e s e ,/ i e 0 ECEIET R e e \ v '{“"\;f' Sabanand
i i \ \ o = & e e S 4 e e S ",».x-':\u et S SRR ~:
ohate -‘\"‘\‘3‘-;;. L j(;\:: ::\‘:a"f- ¢

i & o e \\‘\

3 5 o : - qua-\x:»f&»wg& \"
e \\ e e S o s e = o 5 S s Sy
, he SR R \‘ - G
. nEa o e e S g L
S mt&:»w*,.:\ j S \‘-%\x _V/ , At --\ - & d ,\ G i
.. ... e S
%ex. e s e aaonis Lo e

G S S Enm e o
S h e e e ‘ e _
4 % N e A SR ;'_,, 5 S -,\. S o o
Ptk St S .
o

Sonien e e i -«,-@,@::x

. ,4,,«,;
% R i R : SR BEU T i el
i R R .‘ St AT -\.:--w:.:'?, ; :
o S S : e AT e S e e e e Sy S e
Gl ‘ e & : oI S s Q e i . A“’ SR "*\(\:‘A-'»\%’:‘)'\ g
m:‘x';f\:'\ . Ciiiede '\ , o s Sy ol iRl S e 5‘ S 5 i
5 SR e ¥ o S 5 SEmntay N e R R el e e SrE o

% SRR e Pataiaian s ~ SEANEC R I e % S
i GvsTaa s D e i S e
Sy R % e S s I
: SRSy S 2 ? s R N -\o:’re-'/\w\ -x;,\:m S e
e i 7 3 ; SAURSION O 4 ot e e e ahs e
e S i A 7 i asan s e S P 5 5 St
S R ‘/..\, SR S R B R I N e S Sy ,-\' it Lo SO A e 3 O ‘.} T ‘,,-,.«
,///\ e ,:_:‘\ R S : S i Ef \, e S ,./.;\, i g S ,\\;-;1;-;:&:“ e o
: o & 3 Z - h 2 . - S Cha ,\\W-,\'

G i 2 i b ‘\, RS
. u'--*v - e e eeaiie e e s g e - "~'\ .

binary wﬁf - *5 Wiﬁ 2,1 35“% 35 7, «%%4
. .a@x%wém«@@@n -

e : S 2 S
2 \*'4\\“;:\\ e e e :v.v;s:\m-u

e e = .-,.; {,.’ g S S R \“3\\~ i
S e e e B e N
e S \‘~::,;:“-\\,_ SrEREs T ety s S ~ax<;e;:n,.\~.-'
i .~"= S <\‘>:,:zn_ \,A Srster \A JRES : 2 e
\;-ﬂ\:.,: s 2 S ol i 5 X
o \

e i e oy S
,_.\) N .m::«m»-

=

Ly

o i .‘} b

e M,»:Q\,. }: ,;-,,g,":'," B ‘*"‘ U SihEelniR e N s ’/ :)2\,,@, 7
"‘»7:>'\'¢..>\ o S e S e SN e i 1
c‘ﬂ%:«.w *«;\'"/"" &Mf%’ i o o i ~<(;:W/ i
il - ,w,,,,,ﬁ)%\: J/v ,\ww\ /)WW\,W w wxmv S
La %

5 N S .‘\' i

2 : : . Seoiah x G
3 '> el /»./x//,\\.: », % 2 e A
- % Soaiana = ; G G G

, - o - L s e e
e “«-Aiv o -V" 5 S

‘,,m,, i
/::.»a\

o
o

;4;;',. ”»‘::N
\ S e e



ALGoO Undergraduate (1** year)
MCQ - the 15*® of Apr., 2024 EPITA

Consider the binary search tree B2:
< 14,<10,< 6,0,8 >, < 11,8, >>, < 35,< 30,< 16,8,0 >, < 33,0,0 >>,0 >>

Where the mumbers are the nodes and where § = emptytree

9. The preorder traversal of the BST B2, modified by deleting the value 35, is T

(a) (6,10,11,14,15,16,30)
N (b) (14,10,6,11,30,16,33)
(c) (14,10,30,6,11,16,33)
() (6,11,10,16,33,30,14)

10. The postorder traversal of the BST B2, modified by deleting the value 14, is ?

(a) (6,10,11,16,30,33,35)
(b) (11, 10,6, 35,30, 16,33)
N/ {c) (6,10,16,33,30,35,11)
(d) (11,10, 35,6,30, 16, 33)
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Mathematics S2 2024:
MCQ 7 EPITA

Question 14
Let f € £(R%) such that Ker(f) = {(2,,2) € R®, &~ 2y +z = 0}. Then:
o/ a (1,1,1) € Ker(f)
b. (1,1,-1) € Ker(f)

c. Ker(f) has dimension 1

=9

. Ker(f) has dimension 2

e. None of the others

Question 15

Consider the linear map f: R? — R? . Then:
(z.y) — (z+9.0)

. 3eIm(f)
. (1,0) € Im(f)

. {0,1) € Im(f)

w
s
s T o

o

. None of the others

Question 16
Let E and F be two vector spaces over R and f € Z°(F, F). Then:
a. f is injective if and only if Im{f) = E
b. f is injective if and only if Im(f) = F
c. f is injective if and only if (Vv € F, 3u € E such that v = f(u))

d. None of the others

Question 17
Let f € 2(R3) such that Ker(f) = {(z,%.2) € R®, z +y =0 and y + z = 0}. Then:
a. Ker(f) = {Ogs}
b. Ker(f) = Span{(1,1,1))
. ¢ Kex(f) =Span((-1,1,-1))
d. None of the others
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Question 18

From the mappings R — R below, select those which is(are) linear map(s)
a. f:x e+ sin(x)
b, grzr—22+1
¢ h:axr—a?
d kizr—r e

f e. None of these mappings is a linear map.

Question 19
Consider a mapping f : R? —3 R? such that f((0,1,0)) = (0,0). Then:
W/

a. f can be a linear map from R? to R”

b. f cannot be a linear map from R3 to R*

Question 20

Let E and F be two R-vector spaces and f : E — F a linear map. Let (u,v) € E?. Then:
a. f(2.u)=u.f(2)
b. flu+v)=u+v

. flu+v) = flu) + f(v)

d. flu)~flu) =0g

. None of the others
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