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Btmm /sp]ié.
/

L el X(L O<L<N> Nso, be an army such
(:L)a{. aacL; o{ s e‘ememis 45 atu’)e_r Ted rjwhite,

/permul;e ‘c.l’)e ArYre uelemem{:; /Suclo f:lme au '\"ECL etemwB
are moved ko & low end  and ol wivile elements Lo

the high end | Le. bucl‘) thatl
(B ﬁd: ogc'.<J <N (X0 s reo() v (X(,_,)> s w\ﬁle))
is eslablished
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T(’.‘r'narj b}a)i‘: (, ov 14’72. /(Droklem 0( +I")e @u{c\d Najn'cmal F}Z )

Let X (¢:o<t<N), Nxo, be such thal each o(

ﬂ'& e,lgmgnl;g. S eE.LL)er red or W,’N:‘L‘Z or Hue.

/Permde ﬂve a]efmenis o( n’;e arruy X buc\ﬂ -L\’nl» a,“
red ejamerh[s are low ad 'us-lai, C’gu“ l:)[ue e}avnanés l’u’c)[q
c;%[j usted, and  hence ah’J =

wlﬂ{w[e e!&menl:.s AD JOE'I:U.JEE.H,

ore recdsel , i.( red < while < Hue , Permu_le the
el.emmjns Of(‘?( buc\’) that

(BLJ osé<J< N: X))« X(J))
AS asia_ioifs\?eo{.
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| exicographic  comparison.
¥ i
)

Lel A,B(C R RA R N) R Nz o, he  4wo /leejex
/seci;u. erces  and  lel A< B inean that  dhe f'
A - seguence comes bcpm the 13- /beci/uence_ in the

‘EXtczjraFLu"c order

Wrie o mﬁmm Lo Tesoivc dve cpu&f}ém wtve.dvar
H = 6 ol A<B or B<A.
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Maxima] va'rfegi (, or ?je(ke’rs \(‘ourélﬂ ,.Pra»cwrse. Frololem.),

For a se uence X LiosL< N), Nat, ole{cwn crre
El')e AMAX LMiAr valua 0—(' /.aL{C.L) d’;a{ Fm‘“ AoTNe
(J'; LMJU\J the  subsequence X(t: 7—%5&@1’)
contaths  h n*nujcua.”(j distinck alemené ..
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/Bf.l:m’)fc{' L‘u L—%E :
</

Leé %(L:OSL( N), NZl, be an /Cnf?jer a.'rmJ.

For 0% J'< N we defne the sequence %J-K as

><J-_ 4[’76 A5€GULr) CE X(ﬁ:}sc}: —}NB
wié% indices reduced modddo N .

\/\/?‘ile Qo /Proclram to bo‘v'e IoLEone. -(TO‘H"J (:\'?e
L '’
ch/u.q on

i:)iicme = <EJ XJ L5 o clecreasa\qj /seci/uence).

<
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Klammerqebérqa beel
o <

‘ﬂ‘le »f: néac.hc ca cj < K> /bpeu s a ML
0-(\ C\ﬁmamler /be uences., arfj/ts deF‘ﬂed L:)

<Ks o= —{ a <I<> b}‘,
wher’e o and b are kermonal characlers

Delermine wL)e.L\neT' or mot ELwe (jcvm cL‘namcler /beqr/uencc
X(‘:‘ 0L Q.N) . N»o, be‘ogs o the ml(ejm;j <K
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Lonq Worols Copy .
1@, <

Let CF be a chamcler ﬁ‘e which takes he
I‘:jczfﬁ'ﬂ OF a  <senty:

Coenks> s = <dobs

| < word > {<5Face><wcmﬂ>} <dets
dword > 13 = < leblers {< Ieuer:»}
ancl
o <‘eU:er> is Q ieuer;, a < space> is a space,,
ond a <dot> As a dot .

|

\/\fﬂr&e o Yoy dﬂa’: raml.s a ¢ {\ CF (—7'1"014'; \&)lnc'ﬁ
a” worols 105—3 un ﬂqan fery E&LL&B are  deleted ond

wlmc. L)as.; dﬂe crrﬁjal OF a <senk> .



WFgo -3

Coincto(ence count

el X(L':o.s’ck M) and \(QOsJ<N) be
2 0.

hwo ihcrea_sh:j AnJeﬁer bec}’/uence& s M20o and
-~

Wrie o  Joroaram to  compule an  inde ey C
/bcué(sfj(ng /PJ F J

C

i

(N".:J‘ 0gi< M, o;(/)kN: X() = \((Cj)) :
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Horper’s 5ciqeme

Let X be an mu\ec)er and  C(C 0si< N,

N 2 0, o ;m-)ec]er a’wc'aj

NTHQ o /ijm to Ccrmrmle él?e Value e( Jrlﬂe

prressim

<§d: osi<« N: C() # XL)
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Fi bona,cci mwmloer.s .

"ﬂne Fchonace! mwmbem are def‘neo[ chj ’ci’m

YECUTTeNCe ASCJ’)EVHQ

(=0, {-
ﬂua = ﬁ’nl * k’ F‘“” "‘” m“"’“‘ml J?

’iWGtZ:n EL na- Ltm] N, cmshud a /r:zjram to
b) ~Slﬂo W i d’)& 'rela -!1 oS
F.?k { rk * rh i and

'F:l}q { t Q£ ](\ 1
holdl Fo-r lq}.y, kand w};i}z arother /PJW bo

Obt{.e {\N Q}r a Cﬁl\leﬂ MQ.‘LATQ,

9
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’parﬁdlfcm in r

L(’.’L F((,LE O.) JOQ ar) QSCEV‘)UL{Y@ é)ﬁ(‘yuaw(,’e O('
APOS(‘L{VE f‘l‘ﬂl?j%. LQ& F O-'::o J::e AN oumleol, e,

(Bj:: (Ex:x(s.o: F(K)>:j>) :
G(ven a /f)oaéjr{\/e /Cnifjer >< write a Projrnm o

CO‘H*\\;‘.)(A,"'E G VOL}MQ C C“/Sa-}-ié@t‘h <
&<

C = (N L',J': OSCZJ': X = (;k Lfslacj: F"(Eﬂ) |
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FGH.

e et

Let F, G, H (i: L}.o) he  three ascencf.ihj
integer /be?/ueme_s and  Jel there be ab least eme
va OCCuTr( nq LN all E“n ree o\(' them .

\/\l'rule v ,J()

re¢ram o Cc:m ule lrL'le /Mﬁrmues{ value
OCQMTTLV’:C ’4j a“ dﬂrea éecfuences

1
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Sb‘mmeﬁn'c, d iW&rﬁnce ,
>

lel X (¢:ogig M) andl \(Q osgs N)
be  tuo a-scem{tf:j (nteger /be?uﬂncu Au Elﬂa{

X(M) = Y (N) < inf =
Write a 4 60 TG thal Jorinds a” elemwb Ei"”%'r
I Sy !

ELve buwo < c’i,uemc‘e:s thad  do mot  occur 4n dne
odoew‘ bec}/ue nee
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QéSOT‘L/m&HL Cou,lj_ﬁ .

Let X(¢io<i<N), Nso, be an ascma(mj
/L'riiejcr Aa?utcnce, and [-eé C(K) joa c[a@‘neo{ as -

Foy = (Ne o N: X(¢) = x) .
\/\/Tile a /r)rﬂram Elﬁa{ Cm‘ou{es C éuc\r) glfn{
¢ = (Nx f&)=1)

£ 2slab I(s‘vec{ “
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Mode Freq/uemcﬂ (,or élve Grigr /(nol::}em). |

L el X(C:Oéc‘< N>J Nro, be an Qscenolc':j
x{hlfaer be?uence, and led Rx} be d-c-\[l‘ned as

C(x) = O\_JL': o<C< N X(() = x) ,

\/\/'V”e a rograrm Lo Cmt/;m&e ELve AMEX imum  Value

o{’\ F(x‘) .
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Pertod ofa perodic zb?.q,uer;ce,
! {

In  terms o( Cjwen Lmlejer gmc:)—lm F(x)

we d«f](‘cne an m]ﬁmle /ae?u«ewce Xo > X1
Xg = O, Xiey = F(n {m-' all snatural

LeL E‘ne &eﬁ/uence Joe /\oenod:c ov) (:L;e [DJ Yun, A4,

4!721‘& exists  a acr (L ) L>u gzt /&.ucl?
ELM{ Xe = X, q’/to TT’!:}’ '8&5( Va‘ue O-F amon
a” 1:")@::6‘ (( ) /Patrs jt’e.‘cLs Elne /Peﬁod Or JrL7
DeGuLNCe .

\Afrde a ,fo;jsam to Cc*m’owle doe_ evtod ( E[og

beq uendce

A
oles el

-

{:"90( /numljer ALK ( tag &Casm-
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Array dlement  meorest Lo a number
</

L.el: H(C:osé< N), N>.!_, J:)e an QSC&WCJ(Y)
/se‘;}/uer;ce o{ Am‘ejarg, and [el >( be  an rt\’lijjer*,

<

\/JT'{"JIQ & OToaTam d’)a{ Cmﬂ,ules Is Va’u.e L‘); 05_1:;<N
(»-Iar wl‘vic,}r-, chabs( ﬂ(k'} - X)P As m':inima}.
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Array element  mearest Lo array element
c/ v

Let X((.: 0gg M) and \((1}1 OSCJ'S N) be duo
ascend(n A’rﬂe ey Afquenles Aduc 4 at M21, sz, cmc[
x(MJS «X M) = Y(N) > Y(N-1)

\/\;T'L.",E o program dﬂa{ Computes a iy (.c.‘“, )
0¢i< M A/Poiécj)k N {er wlm!:lo OL)SFEX(&)-:J((J))

AS /im{ﬂiwm[n
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SECL‘I“CJ’J Lr) an ascenolt‘rg smatrox

Let  A(mm: osm<M, 0sn< N) be a
ﬁ’na-‘—ﬂ'x Of »fﬂj;zers /:,uc}n El’?ai Qach‘) Tow 45 asceno[{n

(A'n +\1€ co‘u ,Craolexl) ano[ Qacl') C.olumr) VS asce,nc(m;j
(,(n “76 Tou ,index), lel X be the valye o{

Aorme /!maHx a'ememﬁ.

Cqmtgu{e a. /Fm'r ((QJ) 0( Andices buc\n {";a{
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Mw&eumﬁ .

let A.D (os (< N) . N2t be tuo &nv‘jﬁer
ACGUENCES Auc"r dﬂak A is ascendin ano[ f’e,u cta
that Al ¢ D {c‘r‘ al ¢ osc< NJ
A musewmn As vi::imleol lc(aj N AoRr3oNS /Ymmia-er‘ec{
rrcrm o through N-t . FPmen ( enlers the

HASEU I at smend H(a) and |leaves d ol momend
DY -
\/\J*rﬂe a ,‘(wzjmm d’!a{ Ccmpu{c.s dﬂe Lolqi amount or

time cluﬁ;j which ab least one T;arson is inside

l-}')e MiAseu
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Cu.be.s o-r odd ,{'nieJcLers )

For m;j /Patr of Ar;%jers fr', k) such that

odcl(r) A4 an Andeder value X exisls  such that
odd(x) A 1<x<a® A le (x:7)
(.TT")Q /‘no‘lai-x'ow "a\b" AS xﬁtﬂo"rl (’UT" “a At'\}io(&b b".)

The above thesrem carn be fovoven descjmm a
//[;ijm bal comsthrucks  such & va’u’ej

the  tneorem .
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Harmon ica (.,OT Folderol )

[t L P——

Let X((: LS M) be an an-reasfnj A'mleﬂer
becyuence; M2, =

\/\}"rﬂe a )(erjram (:Llaé cmm,oule,s the Eotal mumloer o‘(\
ascending Snteger ée?uence:; \((c’:osds M) sakis -

E]t'vg Ee Pruloer%
(ﬁﬁ: rsce Mo X(4) = (\( ('*t)+\((6‘)_)/2 ) :
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The syntackic categary C.
7 o/

The zéjntacég‘c mﬁﬁm-(j C i de@\neo( as
<C» = {xy<C>z} .

Here x,(ﬂ, and z are G:e.rménal) CL\arachcs:S_, and dﬁe
comstruct { } Stands far 2r0 Or MMOTE  AUCESSIONS

of the enclosed

Gt‘vm a Ae?uence t(«.’: 0<(< :&N) . N:o, o( Q‘ﬂamde:::

such  that
(ﬁi:osk 3N =% v &)=y v ('.(t')-"?) s
wride a  jorogrom l:l’;aé asjra]oft':al’)e& w‘fwe[:lﬂer or mol the

6ec1/uence E Joe.lm;js to l:‘ne ﬁjnlacifc c“lfj‘”y C ,
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.Ih honour o{ -l-“)e [ifdle Co."r, Fn'eo’ﬂt,q ,,

Cowupuu\e ﬂ‘te Mumber o{‘ ways tn wlﬂa‘c[o C{.Jl\f@ﬂ
/Poséwl{'\re {rleger can be wriklen dﬂe AU o-(

Coﬂsecqéf\!ﬁ( /Posééiue A'h't? ers .
<
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H - beq,ucncas .

The set H or bit sequences As o{e‘(:‘neo[ b
d’)e écl'reme O, Ctj

0 < ko
" Afﬁj anoL l’) }:)el ko H, A0

A.
does 4-.[06 CO‘\’?CQ‘JEHQ‘I’lUﬂ . "‘) (a A5

a 6 mjoo’ to o{eno‘.e COY’)CG'LQV}CIJ‘YO"FP)
- o d’wse beciumce.s dfw& can fﬂTm?c{
PP[!CQ‘LOYLS &r 4“76 algove fcwo mi&s
\ oy bo H.

wen bk sequence (i o<i<aN+1), Ney,

For a j

wnLe o.( /rmo rmam  to ole{ermme \«Ji‘)cd’)er or /m{ {Lus

AL Uence 30) 1’1(1)J cee @ L)(QN) bei&njs to d’)e
4

st H.
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Takle rcrr the Mébius - Funch’cm.

The Mgbéus-. Func&fcm M(m) AS Ole—g\necl {\o-r

zac\') A‘wi{ijer M:mz1, VLT .

- M@GY = 1 |

- M((?lj = (- F)k w‘ﬂeneuer ;M an be wriHen as
L\ﬂe !‘orocluc{ 0( zxacgg ‘Q c{i-ﬁﬂerwi /‘on‘mes";,

- M(fn\ = 0 g a” Y

ev  {ases |

Gerwem{e, Fm*(jwen N:Nesy, 4‘76 lakle M(fn:&sns N).
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Kloassen s ,{njreqrah‘m /prvlca)em :

<)
Given a (large )/Pomjnve anteger N, 4wo
integers A and B euch thal A2 , and ap

inteder volued  sle GAH@J«o‘n F(x) which 45 de (ned
[ ol x: Ag x}j’l& {

(H rb“&\ogAnCLOﬂ As Q@ /PIQC(’.\ALS(’. CO’VL‘J‘\'QHIZ asceno(cn
fanchon. ) J

\/\;'rv'e Qo T)rv am d'mjc ccrmr;ul&s L /wclf; +¥m
cxbé( L - jF(x)o(x) <~h'7

3

\AJLIETC it b\‘voulol be l:DOTﬂe AN /Ynmd (:Lm{ 4‘12 c.c*mPu%ul-Cm
F- \fa.lue.s coujc{ ve we“ Ewasufe

(I(&o desived the ’h?al n«“wme,hc may be ﬂ‘lm Ll o(
as T)f’fq&i“l‘l’lj me aaial ‘LIUYm. /PmH:ﬁ)
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Stmr:]e émdoseé ~best.

Let  Flirocic M), Myo, be an inleger seguence
Cmd l{’.(:. N JOQ o /v’laiwra} A’Mmbﬁr'. Lj Cf

\/\ITL‘:E a }Fr;ojmm ko ComPLAe_ \P me doe chualcl'oh
{T\ = (B’J:Oij <N (Ei:og£< M. F(L) =<J ))
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The  maximum lenqdo of a éto\oeq

Let F_(% osh< N ) N1, be an mfﬁw

Aequence - A subsequence Flh: (che y & F
Auan d’mL Cp J

O£ L %
A FA&’) iél()<J> AS ascewd\'v:j or deﬁcﬁmo{(rg

\i

s called " a &IOPE o( Foof Ie:jLL, CJ'~L
Wrde a /\or;émm ko cmumLe the maximum Ie(jdn or

ah 15310"-75'
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Some /PqLLJaqm*eah 'ﬂ*r.'}ol{as
</ ) ’

Givern 4wo /Pos(léve integers B and D such thal

D<A, wrike a program ko “Conshue! all E&P)es (a. b c)
or Ar)osiifve /mhcjerf (j/auclﬁ l:l')ajc
<.

(l<iq A a=b+® A aq-:ba-}c,z.
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Superposition of intervals
I Vo

Let X, Y (¢ 0< (< 10) be two Ardeqer
be?uence__s such  that MOPR0 {or o 0¢ (<10

On an zt‘ni(:l‘aH w\ﬂﬁa munber  Jine dne Andervals

(X0, \((c)) /080410 are ,r:adnulvec{ Hac[?.

Wrde a program ko compule the tokdl leﬁqdo of whatever
ocks Heck < the umbir :

humber lihe.
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-nﬂe mex@ lpermdalzism wt:.[:L’) ?Eﬂpel(h‘m-ms\

Le& X (L' 0L M) be o ,Pemuia-h'm o{ﬂ
+L)e /numl.:ner_s 0 Q’M'UM {q N~1 wi(—l‘l T'epe Lii(cms, de
lelt X be a&uc‘o nqﬁj

(ﬂﬂJ:osdﬂN: EdocicM: X :—J) ,
let X d[ﬂfer Frwn the lexicoqraphicall las
/Pe/rmmlahm with Ta’oelih‘ems arlolij IQE \((jjoe ats

‘ex icocj mPL‘) (C AUCCLSSOT.

Wrile a fprogram Hoat aléer:s X fmc:[v as Lo
xzmla.[::! :’5‘7 %( = \( -
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Sub sequence -Pr?qlgencq .
f f e

Let X(i:osic M) and Y(J:Oﬁ< N) be fuwo
Anleger sequences , 1< N¢ M.
A Subseguence o{‘ X [et:j{lo k  4s whal
TCmalns 0{ X a@er dﬁle o) OF M-k e}emen{s ofX

\/\I'n'Je o YoGram dr)a{ Cowvn wles *:L’e_ Mumj:)er- o?
)f%jop X wlnicf are ec}ua['l:o \(

Auhsei uence
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’RoLaLLon in  adu.

Ll D be a motura) number and X{togic N)

an amay, o< D<N.

@e(iwe the :5@(?!;18\0(6 \((":ogc)k N) as
\((J) = X(Q)*D)W.Qi N) {‘OT auJ:ogﬁcN‘

\’\/nk & tovoaram to memute X - 4.njrer~c;\nan1
A.J(s zzme/}lj 50 af jrvo e,sjrais \/‘; \fj
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A poml and o convex )po\qqon
' bed/

Leé X,,\((L: 0<L< NJ . N» s, Joe two »Lniejer"
ALGuences .
Lel (X((), \((t)> be the Carlesian  coordinales o( a
1ooiné P dn the ﬁo\ame,
The footnts By P, L Ty, are the Auccessive verhices

of o convey ,Pﬂiﬁmm
\A{x’ile G mmm l—i’)al determines \ﬂi[ﬁeu’)er o jm'al .)\oofrz{

with  coordinadts (H,'E)_) {5 either on o Anside or

outside e APoljj 077 -
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/Qecm*m‘nq ,fau]:)scqgeﬂces :
5, {

let X(L: 0L N) he @ | Aecj/uewce,
Q /Sutasecpuemce_ X(C: < ('47,) o( ’ezjl.lﬂ c}uro | oC XJ
0<1o C}S N AS a 'Yecum"l:j ASUDSEG uence o-( X

F for Aome d: dio A o.s»r;wl A cwdsf\f

X(L: fasckq,) = X(C-'/]mdscﬂfc?wl)

\/\fnée. ) ramn ko compud El’le MG My Lan élv (
/Fr%j éaugé@?uencep o(\ X

n TecutTn
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—ﬂqe lexmoqmpsﬂfc Tah}? O-r @ r{oer—rmulthm
<) | ‘

For a Fermmlmlw'rm X(C:oguN)J Nat, Or

Hne MMmL)er‘s 0 JrL)r'Du\n N-1 anal a /Humlber“ /F\) éucl')
lhal  0¢R< N‘ <j/e are interested in the Telal—:'mq

H: K = I—lﬂe mum\oer 0{) ermutations OF 0 ﬂwuwt)
N -1 WLH’CLI /Prec/fole X Avi JJr)e lex(cfﬂjm-
)le'c. order .

aj \/\j"nie o /r)ro am -{ero.-\J ﬁ(uen X”, Compu\\cs @ ".'JHCL)
that Ls A0 5@@& <

@ \/\jfrijce & jorogram n')a{, (Vv ‘/IQ, ComeLEs X Auc\a
bhal  H 4y ad .s?ieol\ J
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The tovdh and the qunpowder.
C) 1

Let  F(i osc< N) be an wnleger Funcham
6MCL) jr\’»a-l 0 £ F(b} <N foT an L oﬁj{ N and. let
ﬂ and. @) be ,Cnifjer' Aﬂ.um&)efﬁ /bb{CL) d,)aL O£ A< N
and 0¢ BB< N

-ﬂ’vcre aTe N /(Jlace:s, /numEEreoL Qrum 0 Jr\m'ou ‘o N~i
Two amen. one wih o lmmrj lorth and. the<8ther ome

widﬂ d u,n]oowoler, reside a (:\ne Placefs A and 13
Teﬁkoecltgeifj

AL gqong-time a Man 4n /‘o\ace X anoves Yo »\o]ace F(x')
An (Kjﬁmlec{ AUCCLSST o o\[)gengvéimea 'FO“DWé‘

vl

\/\fﬁie o program L\me Comppudes -doe Jooo\ean Loan éuc\o
that " " J
LMZj = ﬂne -LWO e Are ever in {L)e Aavme
/\olace ok the some Eime
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A proj:)lem on /Parl"i-\z'om'r}q a. WE(QLIJ-QCJ\ bree.
1 1 d d

O vooted ktree T has N vodes, numbered
(jrom 0 Jrlﬂr'ou ‘r) N-1, Nst 0 45 ﬂne Toot
Lel F(i1gt N) be such thal for each node
C: 1< < N: node F(L) AS Jc{ﬂa Fai[';er OC CoAn T .

let L be a ,Fo.séjai.\!e, inteqer  and W(L 0$L<N>
an arra of ﬁfo_si,éiva Amlefﬁerg /blAC\’) \L\'m{
‘Q ¢ (Ziogic N W())
EEV each vode (:ocic N W(c) 4s e we;'fjlqé
( in 1.
The wej\qé or a tree As Jf\ae AU og\ the waij\nts

of; wts “Gaodes.

Revmoval oJ; an e(r'ije from a tree /taarliliom the tree
inte Hwo Frees ©

\/\J’}’LLE’. a joroqyamn ko COmloque une mMay mum mm\oer

k OF edge Yemova\s Crom T /_'mcL; JrL'maJr. Qac}q ()-F 4\'7{?
kM vesﬁgivg trees have \f\{eéju,s wtmiciw are ol
leasl |
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Ne[—lq s Diameler /Prolslem ..

On o (convex) /Po‘j on with N verhices,
Cloclrlwtbe. num]oereol Prom 0 l’L’!T”DlA(\") N 1, 41’78 dl-&l&'ﬁft’
belweer two verhices amci ecffua[f) ’D( ?

W\OLCL RS Jr‘ve lena th C the oc\awtse Taa% () Oh
Jere Ctrcumferemcgg \[\rom L ko Ls zxpresseUe

in  derms o( the  numbers d(i)< CJ bein 4112 [em LL; op
the ecélje (.omnecjrm(j vertex ( wtllv /l*lb o5tk coe V)E’.(j!’wloour
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