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(CS302 - Short In-Class Exam

Put your answers entirely in the boxes corresponding to that question. If you
need additional space, put a note within the corresponding box saying that the work contin-
ues on scratch paper, and clearly label any additional pages you submit with the problem
number and your name.

This exam should be completed on your own.

Please write and sign the honor code in the box. (I have neither given nor received unau-
thorized aid on this assessment.)

Possibly helpful:

The tree formula is as follows. If

T(n) = {O(l) ifn<ec

! d )
aT(n/b) + O(n®) else

for constants a, b, ¢, and d, read off the values for a, b, and d from your recurrence relation,
and use the following expressions to determine the big-Oh behavior of 7"

O(n%logyn) if a=b?

T(n) =< O(n?) if a < b? (2)
O(nlogra) if a > b?






NOW - M@é

- What o e, weovivos Ok Cmes 7
vdpmad, 7 |
W\ Be Kk dom Tughce o
Harm /%GV\\ <y (Voice” |
Why can e ceplace O(w\o%\/\> witn O(n'"e) 7
A et shoutd ¢ e TV £ a2 7
O\

. \Y L
o) O()  Ofr?)

Em(ﬁﬁ MWW\X L omechess 7 o ¥ Vmgbm?
A %/\\5\&067



N Uo:

* ‘D(__CPJD [ (Dwde 4 (owfboar> (

. < ‘ CUCCTEV C
%C% e . « Review i

Refueny  Prut rofee A C
: % X F e |
oo CP) \)G\J\Uk3 W occ

\nput: acra

{o(téﬂ,’b n-1:

Mg < DC- (R D (P Lz;__\3>
r M, = D P \D('\D[Lﬁjk Vlj)
, P L ? I's < (| - Yo 0w
M\V\S? [ 9‘3\’\1 EL j \(1% dis¥ (P ?BAMW)M"\ MV\ééS*@)?Q
(‘{’)ﬂ)\(\/\ M\/\%Wl\‘f\j,(w/\\/l—“v\/lmzi S AV

0(a)-0(k®) O0n*) -

3/ ?
&B YWase (ase mmb@r (63 W% |
'7

" Ohich e bBedec W Qeeu&ocoﬂ@

AD : V\] of A[D n- ll 2_



WarM - Mp Yeoblews 7

an
¢ [V 1o Dbeler ’\)%uéecozkel A
k) %< 1D B) x=ID
if x=5, e do f(x-=5),
- S
7

bk o T blg—b\/\ ol /OX2+SX3/Dﬁ,DX ,

K O) BO(X)  ([LJo(wkger) DIP(eg)
A Ven  do Yok USe T() o dunactecize Tuthine of o
hne ok  Pswdocede”
W W\/L% S fma\ (\63\/{\&? D’E Jree \%W’/M[O{ O( ..> 7

¥ Moblws whee Drute e runbwe = Sophightated At
(Yow've Meard Aug\- VlaM€,§>



CO&V\ vb@&)\ ?row@ %o\)\‘vé QDLLV\(\, WDEK QQ%C)\CVUi %\37

Lowuzs,

6&\\&@%8 Qs



<

L4
i

> V= (s

o)

AY;

kLt More Aoour Me



C\O%S)V /\)O'\\/\lﬁﬁ /Pco\okmi
\Vva\%—’ }Wmﬁ of 2D ?Dm\-& Y= ‘(\]2) (2,{)\) ) (6)’5}] -
J ., | P|=n

S
u
3 ®
pY
\

(]

1 L. 5 4% S éx
Odrous” Prsterce bjt R closest povds

> 4P A g

A?Q\\Cmﬁb\/(&: -~ ANC /\TH%C val\\(ﬁ\
- PO CS
~-SYecep = 2D

A\@or‘\mme X EW\(;&

A\ﬂorﬁhm 'S eaem\ﬂmﬂ% o Malemeicol @\D:)ec;\',
PBuk owce i ge's mpmated, 4o o ?M‘%‘.cu\ar Yase, has el imp\‘\cq*\%owg




C 0565\ /PD‘\V\JVS 21D

e foce t\ee\jw r\%& So?\ms‘nca’veé a\jom‘hawl /h«a Yo encawmac—

NO\V\* e e Kt "Drute Toce"

- C(‘AV\“( do \OQ'\’&:{( Jﬂ/\owl i j 2 3
lpus: P=[5]al ol & 7 20 G5 [AlR Zﬂ Kuwntinme
[ Brukeforee 4D P) (chect. esecy air) Wf :j:ww O(n >

L M < & O(V)

o i€l o N7 \=<’O@\

S AN D(\\

(losecd s \L [’\95 [Tor \o09")

.  Sork (P kO(\/\O v\
L |- M\vtéﬂo> O(V) 3"

Colel dp M-li O

Ccesurn w000

gofcs 302400pS

|

foc (e ir o Nl O(vﬂ Dm?
\ | ‘I%jéxs%(p ?>AW1\VL,/Y\MV\ Mméclxs%(p\)%> OC\iOC/@ [ >

%\ it éﬁ*@u?wﬂmm fan vin e it ?H)@@DW



) v Dyc 1,4
DC_CP_\D B (Dwide s (ovwbow> L ] [ 2
2-C L r
£ WED
\ Q\&SV\AM ﬁm\Q_ focce (?\}
5 m C?)
Mg < DC- (R _1D (P LAB_AD
| MW < DL -CRAD (P e )
g < P33T P[5 T
- PETAA MWL G My (Wil v, §
Input : Integer array A of length n
Output: Sorted array
1{f/nBiie1i?:n | f hen, oo swall o divide  Burte 7>
2 | ret;“;A; }, Bace Case [Whea 00 3 \BWF ¥
3 end

// Divide and Conquer

4 A1 = MergeSort(A[l : n/2]); ] , : . : i
5 Ay = MergeSort(A[n/2 + 1 : n)); < Dwide \\V\PU‘* o v A\ G12ed ?ﬁces B
// Combine | Re CUN&\VQ\«A So\We  eacw @e @

’ﬁ]\ow splve o\ PFO\D\W\ '\J{ (an sdolWe Packs



Base Cose

- | .
ok Size  set of pre should rgger base case -
A) O B¢l ) £

| I

J]® al J’\,”/q
1 1 | |1




DC- P () (Drde 4 (ongpeny Rurtme !
T nes

| Refun Broi focce (%)

'SD\’% (?> Q(M\Dj’\/&>
M= DC- R D(P01 13 T) T(%2) «o(1)

» MWl = D P \D(PE\_ + Vﬂ> T(ﬂ) +O<\>

: waz) < PLLYAT -PrLs) T OC\% e constmb
- (oA (M MW 3 M (W\MZ,MMB
% r 3 06\ V[dj[\/llbg\/\
/_\.i”‘ e
\/\\ OCV\‘
E_\ ’VO(V\ 41 Ln 2y
loan=0(n'"
: -3, =3, delke nlogn-O(n"
/ {/:IDN[O £ 1S au (Ol

70



55@&3% W prove rUNTINp

W\A s\lowd Pm‘%g "I (€ LJsive Cq\\
9., Remove ‘Q@Wl TC LUCS 0V OC 'IW\FCO\/&

P < Sot(7)
fetucenn DC-CP_ \D,ch%fﬁ(@

DC_CP\D  preSeck ()
2-C-
£ W=5

| | Qeturn Brute Force (?)

s
Wity < DC- (21D (P(r LT
M, < D¢ ﬁLP,\D(P[\_%, BN

iy < Pl LSS -Ps T

Cenen wM% Wi (W\M-L, Mivt, g

ICYCSTNCDY




7

EJ(\/\‘\CO\\ MM\T\X (D‘)\)e}\ + Caumm\ E
Cﬁ\fbu@ CV\A\UZM(@

vt ¢ (Ivice ; Uiefare freatvec
L7 Nprme Nk
%QWQ%‘T : {\/{?@W D J@Mﬂwj 25\%3(;%??
P e
e indecaOR Jehe
e\ decs N@\\-%em@/\ ) A\A)rawovw& Yyshice
Vassenciacs 2" V\;/\‘M@j“/ No cvvice & vﬁf% $ - Lommarcr=)
A\W\'\ oS ’P:\Lce,;6 Ve S— F\Vé 7 k P%’NaSrQ,
Yiew. @S( MN\A, e $
/V\W\U%ad’”\ ces | [Conted e |
ov S I
\wsuaue. s
Snare o\ desg
AT C




A (PO '
B/\AP\O\/&/QQS

| e
/\D?/\pva(\ 0\'\@0(‘6

\Vas)

Toutiom  Baovom

loursm (O\"'\@ﬂVﬁeS

WSy 3 \ /
E\/@ﬂé‘) ed
EVW\CDV\ V§(>

Fihica\  wataix does ot Fe\\ %DV\ whak 4o éo\o
“lool %3( )ﬂ’\”\\‘\v\% N\ leling CDVlsQoDoewceS borh ¥ and -,

—>

.—5



