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7. The properties of a 2.3.4 tree are 7

(a) a B-tree of order 4

%Jg (b) all its leaves are at the same depth
{c) the keys are in descreasing order in the same node

X (d) for each key x, the keys of the right subtree are strictly greater than x
(e) for each key x, the keys of the left subtree are strictly less than x

8. A binary search tree T==<r,L,LR> H-balanced is a tree ?
/' (a) labeled

~/ (b) fitted with an order relation
W,,_j-“ {c) such that at any node &{G) ~ R{D) € [-1,1]

9. the transformation of the tree < a,0, < b,8,0 >> to the tree < b,< a,0,0 >, >, where
the letters are the nodes and § = arbrevide, is done using 7
\"x‘; {a) a left rotation
{b) a right rotation
(¢) a left-right rotation
{d) a right-left rotation

10. A balanced search tree is always binary?

{(a) true
u\zf {b) false

16% GEULES CHORES QUE
3'A1LA PATIENCE OAPPREN:
DRE, CE SONT LES TRUCS
COMPLETEMENT INUTILES

ML

(2

8
iy




A S o o ™ PP —
e e R i St SR

R e S ek o _ B CrER e n.\l\w.,m,\,\,\,\\:

f"/),;'\u‘-\\.\A},,::;,? 4 & : S o

S R
¢ ; Shones S 5 \“\‘iﬁ‘\""’ Sl R
e e g\\a -,sz:wta,.\ S i L o e s,.“' - e e = \;':Ai-i\’
Enadnaten // s SaTeE & o & X N % i ‘.\

- e :4\{::‘\\“%‘ . ./ } .~.-‘.~..V,.';.~§\ 2 \\u (N :&,,. ‘:ﬁ,‘, S :\3 s L ,.a.-y.\\ 5
.«::>n:"\”’§s"'=?=§:: e o "\:\‘?“-s:-,,x . : =
e SE e S

-/%-,5".:
-.M..//;r/ : 4
s 3 S G o L iy /, e St Gonmame s S S . e
o \ S Somieemens o o e M/,\;,:;:;:v. A _ﬁ_ e S
\ S ) R S e ST 5 e ‘\:w o
« GERenenen \h(';x:\x;; 3,«-« e Sy ZoEa N S 5 R i
o S S - ,.‘;\\.‘\\.»N e S | : e e St st
e e = SRE SN - v I 4 < Suenaadinany b e rm-\‘“m/ ¢
e REE e SER e 1R Y /~\,\a~.;;\»,c«.w3--:\\.~. e o Lo
el e SoTae .\A..\v A\-\ e 4 GEOD RO Rene Rt M:w\f::m\ v S
,§:m§,\\ Sl s e i B T o £ ) o Soialan , e e
= a

S ,\\\,w e S M.-,\,\\a..'- T

\1‘:\::{‘\. S = 5\“‘:;\;\\‘;_“\ e .. S -

B r 4 4 23 e Yo, P o T

i

S

et ” e ,v” o
BSash "«::‘2\\"\1\&3“:«:\;\ A S : ST i
25 : e T A R i 5'.«‘.\,. O % .\::-\:f-:s:\‘w\m S ~ g e R f’ R ,‘5”
:~\\~:‘-<;:~ Grinak HiE ' R sl i 3 -) Gk

\

e - et b - e e . T \\n
S -~\ e i S G A = SR

,_/,/» i

PSS e ~‘R§$f«"\\ Cemme e A hbalimaionsie i 1S i i S
SR A R A R S e S N :,.,\, s
S e ERE N ~\~mw\"
e o i
S Sy e o o e
,,x::i:z::\:-,g: e S e \l,‘z‘:{";\‘,’: o o
Ssiviniin L 3 e S & i 0 Lo Yemihan Shimvans i @4"::.;;\&-:-4\3."
: e . - e e e e :::\\‘ Sl .'::‘ - \ e v G
L ‘\g.\\,» Sl St 2 \ e X rnas o : o E \5;* ey
Sl S % > S R Smiiiiianien : S < e
7 2 oAy R o o 3 Py A X R & R ¥ IR RN S i | R £ S e e \\. i
e Seemaniisieun i s > e o el iteiey SIS S S e e e e
// ,\’::c,: SERaE \m::;- S hS s N«A...N,.\ e “\\;.M.i‘ -_-\. s e 5 S e e e e
e .~\-,~, G Ceiak SRR e e e \..‘_“»‘; et 4?‘\" s e TR TRt Cae o SR
o Rk = % s P 2 R S R ¢ T i & \»,:\;4\:,.

o Gamnat ¢ : 5 e '?m i
T i e e e « St dleiaamad S S « o '-«.w.-\ i

Eainen ; S e e c StnerstnTaen i e
.HV( S N R T T & S

% \\“

. N,,.h,,:“\\
-

R > 5 . & SN = 5 G e
g 2 i SR SN 5 Gy e i ENER s
. o I saE e S i SN S aman e ~\\/>:4\' o S - S G
;::"-k::;n.-««’ \\,\\\ S e S e “;,Z':«- ey / "“ﬂ‘,%A : L Sa ot e i
R ‘v«vzt;(\t:;;::.:i: oG R - Sl e e e = -"Z.’ S i \,M e /// s e o
o e s e *_‘:’:-"'*:' 1 ,..»\\ o e '_ \» e ,\'\ e ««::'f j“\“\_“:::fﬂ,: ‘ i S

% i . S

Sy

£ R o i i s
w:x:}mx Pl s \'\';i""-;f

o /z?;p:‘

2 L S “W\u‘;\,‘\,n
e &\\\:5,,‘ i i \ S
L -»»\,Q\\a:\h; e ,\,, o ~\:\- T

'\\//Q o i : s S = A
RN s S el 0 EENEINOL N S e SR sain Lot
\‘:/&; : m~:,\;<- coo P e B A S el §p S R R

S
s
i

e S

i

e
%

Fon

}\-@\'\\,m-".\"
N '«I NG

S

G
o

\N,.i\,‘ : >-,\'-'~. i
A\ il \\ \,,\\Q\:\

5 -?7';. SRS R S
e S et Sy \“ R s % '\'&A/,:-y::m
-\«::- oSO e b N ST NN
: G e o N R o

e .Q,-,,f;.;;,_ -

S

\<"-M, ‘
e
i S e
St o i SRy e S e
L G > e e R S Sanaunaas e S daanan S .4«/ N
,w»<~ '::.-m\ Sl g :,/:\ < S o N S S -

5 S i L

=
\\\

e e T
o o = o S
\A - ",// DB o = Lo . s -\.‘.-;s-;. ;\\ 9 \ SEtEa ::‘ G

s P 2 %z SR e -ﬁ\;" 2 e e
i :\,-.»M e o . e : //'\~-~r~/ ‘.'~;-:-.- e ShE St
B \\««“;9;\ \,\«\\ plamia SRR B ,x ,=- ‘_\_",\, e D e ,. A
SR o i i -
o -<~~-.~.‘\~ 'w\~>~.¢>~ S o o
Sy

o aa e -m,,.:;.wx,,, A - S i e \ L Sham e P S Q :m
y;;;.',,h.;«o-, Sl 5 \, - S o S i i SR SR SR R e %

S \».: .A :A;-:'\;» e (\m\ S S R R i R

m-;, >/.,>:: G , "\»” ik *".',:;an‘.:‘:-* e i RS i

el i o ‘.\- i ¥ o o
L \ﬁm 2 \,\z;«.‘.; ;.~;\

Q;@.\\> . S e i ; Sate NEdE 4,'% o e

2 '*"f(: S

i e p..:vc..:\x‘ &
S m" Rt
~\~\ SRR e
A }wz: o «\\
\, G ",:"/'.‘ o

\\' S .\n\

A '4:4:33?‘-‘;"“‘\ S nnie
Lo

é, S M,\‘\m-\me \-
Serhiaan .T, e - *{.v\:':.-;\,.

e . o < - o ;,.a“;‘t-'-i‘a";
\\C,,,-w:)‘; NG S : R ~“-:-:;<=':‘:;t- S Nl e et e S :::‘,.«\\, PG o ‘;: _;- S N e o
o .\“\‘R& ) Sea i ol Snoad G = . .~.‘.\:: 5

< . £ T St s i ,..:»‘-' 7
o \.'-» s : FEritiy £ R TR e S st R o maaE
23 \« ‘:‘_,\ & ERa SERs i S Kield SRR S e S ,;,‘\‘, R &

:‘;\.\,\,,A,\;,q L :,'x-',:: TRl

n‘ .MA)M. Nt' Srow i IR S e e P S ~ M.\«w«\;\,\,:an,. ,~\:¢\<»h/;\

S e e SSaiamiacae i SR S :;,{ o S e
SR b 2 S : e i i 5 e nw;\m i
i SN : = SohicT e
SRR R R 2 ‘\'"" % Ry dRiSen i e S SRt e
N ey e Sihedna R i :

a.m:szam %am

ey e oo 3 o :5\‘ \-A,,\‘\,

S ,..,.n:\af,, by ,\~~ / ‘:5\;»3\«\ e e

\,\‘ : o e

e 2

R‘:S-‘:.x

\ ,-;/,»/»;‘:)/"A/.’fx.;@. v - S S N\M e S w . /

/ . . o '“’:'%}:xa e < o\;~;¢a/
L .

s

ey v g \'\* >\~ /‘;x.,

W e
; S

,\\«,zw,\“- A o o : e i % 5 .]Axm-\\“,'

R
S

e
'\\~ S ol ‘(f \\: \\'N\'..x.

B

S

ot - \ ,\\ e o
o5 S e Fni i S o .w,,\\.,
s e e ,‘,‘_\K - s

\‘\.\h.m \@\p.\,, S . \\“4 i o i
e e S G R LR :,\ 5
\ o n \\ ,\\3\'4\\&,-: S & i =

o DT ia R e .4\»;\;\' s ~<,\ e A i ./, R A R
a Sl e - s es ,\4..\\..‘_«,;,- Sel e o *,ﬂg‘})/»\@,",,,,,a,\“

@ S SR Gl SoNR e e ni '-'.::Q.:v:‘:;M s

Gl '“g,-,},a-.m \ S - iy i 5 SR

S >

Dty

o

S A}L)Q: 2 ,/:?:4.“ 3;
/;\. Ay

o ':«\\.

el ,.\\ i T o

o \.\. SaiReR el SR e \ Eea SEEm e o ":\\u:)-::-“ St
szr.\\v.':, L e S 4 Lo S e R
s e v

’w.:v-* \\ <'\‘

e L M\”

: 2»
i \\

. AR pfioe ety PR e e e e \ 5 '§ e aadse e = e
W R : -,,-;-w'm::.:,r\w-& i = o 2 b e e : : 4'-,.@
f\\..h /:Vn b §,.‘,A S SRy ea e o ‘\.\ i A

Gt e S SR S S e N e e
S \:'\rna e .«_?-{. S ’:»-:< N Ry S i S et e \x S \‘ e & R

o

Shaiiaaan = S e ,'«“" = &
e e S S L

=
,,-::}2%1«

,?\..-4‘:\‘.«:{?\;
i ,.w % i\’ A)\':“'A"Z‘-:?ﬂ\v 0
e

o o 2
/v,/\\/, R S
- y S i o & //\ , DA S
4 it e 5 ,-". G o U\\v\‘vb '\/,-,n, 3 o S \'\ A e s Rt R i 2 Soiian s B ~“
2 A:{\i; x i

5 ; S M iy M :2 ’« \\\’\ i &
B N e o 5,‘.‘ e 2 l’/""‘ffi ﬁs i Ry R S 0 : ,;\4 5 Qf‘«"" o C?\'
:«\:;‘:1 . *«.: St ¢<>t"*- A DUE S y:« 7 . 7.\\1:,*;\\,“\'{:'."*2\;)" SRR s ey ¢ S

SRS e

0 SR e

0 : s Ko . .

o s : e e e : o .:::::;«\- -

\,N\ i Vo g \\b'-_, i w\_~,..~;'..::‘ 8 M s Said St W\ v e .)\ i

S bl S S = : ¥ ey B e o
'-\~x-:~';.\\,<;:<.~\:\ «.\" AL e L - i SONEEE SR g e .:\f:‘ﬂ_‘“\, o e o =
s S S 3 S .ﬁ: & £ S Rt .

2 ‘-;.\:;,}, \'\ o R .“;,

<~~4:::.: -
2 //.\.,,f,\:}a:' o

S i 25'»\- ﬂ\\/\ o /M \.w - ,\”\

\\/:;\:.:‘\' -\:': ,\,3, .\\\, ;\«, B

3'"“’: "Axb)"a,,a,\\‘l, ZE \.,z‘ et \ 5 ,‘\'7 .:\‘ '\/ /\/\ / A SRR R «\\"’*"‘" ";‘:i?:/a" Ao «\"I(‘{ Ay .’-'\ ‘\”'»S”i‘

Al
//‘l‘;f\‘

~ \a.:i-‘i,g:i:{:}.» -
Fig _'-:-\ S ,:;t"": = e e
L /.\\s.m e % Toia R

5 o : \ :

;z-:.\s
i «*--\ ‘.:«.\,.«" LSRR SR AR ek R ~\-I-.*'~\’w‘:"’/ i &..‘ R SE el R e, w‘\‘::. RCac ol
L .- ... _ .
o 2 R = T ~"f-'-": s R i" ’\‘ SUPENs i R ".\u:.'l‘. 'Z}-‘l‘&‘ ‘:‘\ o & ':‘.\""
e L o o

S S A USRS S .:.~,» ;-\:» g\ '\» e SR
e

,\,., i >.~.::.£:‘ S

8 ~\.¢':.~‘;-\« 7
= }s-:«'

- /

R
o
g @ - L i S S i
i R Pl i % SR [:"':*X-,';.,‘;\/ e >. 25 s " e A I R ' s Sk SRR
. /x\%\ . e e o e w(»,:::«»/ -
- . %,“ ?W/// 5 Sk s ey - SoRaN . »fo«\“w w»\\\w
S o .. o e e e o Sl e s L T
\,\f e s e - «;"\,\:4&/, - . e e e - ViR R \x L
. - . - .. . . : o

S P
- i

e e S S C - L M\.«-,
i e SRR S RN A A




Mathematics S2 20.
MCQ 8 EriTA

Question 14
Let (4,B,C) € (M3 (}R))s. Which of these properties is(are) true:
./ a (AB)C = A(BC)
b. (A+ B)?= A%+ B2
Y/ oo Ax(20)=2AxC)
d. Ax B=0 = A =0or B =0, where 0 denotes the zero matrix of .#3(R).

e. None of the others

Question 15

Let f be an endomorphism of R® whose matrix in the standard basis of R? as input and output basis is

12 3
A=1 4 5 6
7 8 8

Then we know that:
a. f{(0,1,0))=(4,5,6)
b £(0,1,0)) = (2,5,8)
¢. We cannot know the value of f((0,1,0))

Question 16

R3 N——

Consider the linear map f : { (£.y,2) — (z+22—dy—2z)

The matrix of f in the standard basis & of R® as input and the standard basis %' of R? as output basis is:

1 0
a. Matg"@:(f) = ( 0 —4 )
2 -1

V’ b. Matg e (f) = ( (I] _04 31 )

c. None of these matrices

Question 17
Let A € .#3(R). The sense of the property "A is invertible" is:
a. 3B € #3(R) such that AB=BA=A
) b. 3B € #;(R) such that AB = BA = I3 where 5 denotes the identity matrix of M3(R)
c. 3B € .#5(R) such that A+ B = B+ A = I where I3 denotes the identity matrix of .#3(R)

d. None of the others
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ADP MCQ B4
20/5/24

Grammar
Fill in the blanks with the correct answer:
21. Assoon as Betty ____ theripe apples form her tree, she ____them for an apple pie.
A} will pick f uses
B) will have picked / will have been using
C) picks / is going to use

D} witl pick / will use

22.Mona ____ontheaccountsall day bythetimeshe _____home.
A)works / goes

B) will work /is going to go

C) will have been working / goes

D) will have been working / will have been going

23. After Michel ____thetrain to Los Angeles, he _____ writing his report on his laptop.
A) catches / is going to finish

B)is going to catch / is going to finish

C) will have caught / will finish

D) catches / finishes

24. Robert ______into his own apartmentwhen he ____ a job.
A) will have moved / will find

B) is going to move / finds

C) moves / will find

D) will move /will find



J

25.1 all my files before | my computer.

A) will have saved / will shut down
B) will be saving / will shut down
C) will have been saving / shut down

D) will save / shut down

26. He’s never going to stop talking. In 15 more minutes, we to him lecture for
three solid hours.

A) will have been listening
B) will listen
C) will be listening

D) will have listened

27. Canyou believe it? According to our grammar teacher, by the end of this semester,
she more than 3,000 students from 42 different countries!

A) will teach

B) will be teaching

- C)will have been teaching

D) will have taught

28. This is the longest flight | have ever taken. By the time we getto New Zealand, we
for 13 hours. I’'m going to be exhausted.

A) will have been flying
B) will have flown

C) will fly

D) will be flying



29. By 10:00 yesterday, she had called three new clients. Tomorrow, by 10:00, she
three new clients.

A) will call
B) will have called
C) will be calling

D) is goingto call

30. She went to lunch at noon and had a sandwich and a bowl of soup. Tomorrow she
at noon and a sandwich and a bowtl of soup.

A) will be going / will be having
B) will go / will have
C) will have gone / will have

D) will go / will have had
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