Exercicis ADA

Analisi i Disseny d’Algoritmes



Tema 1. Analisi d’Algorismes



k
Demostrar: Z 27t =92 — k27K _ol-k

i=1

Per a k=1,
271 = 29271 _9ol-!
27l = 22711
271 = 1271
27t = 27!
Perak > 1,
Hipotesi d’induccio
271492.97243.2344.27% 4 4k-27F = 2-f.27F_ol-k
Demostraci6
271 492.27243.98 44270 4 k-2 P4 (k+1)-27F = 2 (k41). 27k _ot(k+D)
2—k-27F ok (py1). 27D — 9 (k4 1).27k1 —glm(kHD)
—ke27R ok p ot pomkml 0 gkl gkl gk
—k-27F 27k ol p.amhol ol gnhel = gk
—k-27k o7k ook o7k = o7k
27 (—k—2+k+1) = —27F
277 (-1) = —27*
_9-k _ _9-k



1.3

. 1
Demostrar: Zz AR (n;— )

i=0

Per a n=1,
2-1

1 = —
1 =1
Peran>1,

Hipotesi d’induccio

1+424+3+4+54...+n

Demostracio

1+2434+44+5+...+n+(n+1)

n(n+1)

2
n(n+1) n? 2-n
LTy 1 ry2r
5 +n+ 9 + 5
n(n+1) n? n
-_ 7 7_|_7
2 2 2
n(n+1) n(n+1)
2 2



1.4

n
Demostrar: Z 2t = ontl _q

i=0
Per a n=0,
20 = 2l 1
1 = 2-1
1 =1
Per an >0,
Hipotesi d’induccié
2042t 4924934944 4on = ontl_
Demostracio
20 4ol 422 423 424 4 fonqontl — gnit2_ g
2n+1 -1 + 2n+1 — 2n+2 -1
2n+1 + 27’L+1 — 2n+2

2n+2 2n+2



1.27

oT'(n)=T(n—1)+ ®(1)

Per substitucid repetida:

T(n) = Tn—1)+k2
T(n—2)+k2+ k2

= T(n—n)+k2+ ... +k2
—————

= T(0)+n-k2

g
2
I

O(1) +n- (1)
(n+1)®(1)
= ®(n)

Per teorema Master I:

a=1 k=0
O (n*t1) = @(n!) = ®(n)



oT'(n)=T(n—2)+ (1)
Per substitucié repetida:

T(n) = T(n—2)+k2
= T(n—4)+k2+ k2

= T(n—n)+k2+ .. +k2
—_———
n/2
= T(0)+n/2 k2

T(n) = ®(1)+n/2-2(1)
(n/24+1)®(1)
= ®(n)

Per teorema Master I:

a=1 k=0



oT'(n)=T(n—2)+ ®(n)
Per substitucié repetida:

T(n) = Tn-—1)+k2
= T(n—2)+k2+k2
— T(n—n)+k2+ .. +k2
—_———

n

= T0)+n-k2

T(n) = ®(1)+n-P(n)
= n®(n)+ ¢(1)
®(n?)

Per teorema Master I:

a=1 k=1
(I)(nk-l—l) — (I)(n1+1) — CD(TLQ)



oT'(n)=2T(n—1)+ ®(1)
Per substitucié repetida:

T(n) = 2T(n—1)+ k2
= AT(n—2)+ k2 + k2

2"T(n—mn)+k2+ ...+ k2
N————

2"T(0) +n - k2

T(n) = 2'®(1)+n- (1)

Per teorema Master I:

a=2 k=0 c=1
P(27/¢) = ¢(n™/1) = &(2")



1.28

oT'(n)=2T(n/2) + ®(1)

oT'(n) = 2T (n/2) + ®(n?)

oT(n) = 2T (n/2) + O(n?)

Per substitucié repetida:

2T (n/2) + k2
2(2T(n/4) + k2) + k2
AT (n/4) + 2k + k

42T (n/8) + k2) + 3k2
8T'(n/8) + k2) + 3k2

55092<H>T(n/n) + (n —1)k2
nT(1) 4+ (n — 1)k2
®(n)

®(1) +n/2- (1)
(n/2+1)®(1)
d(n)

Per teorema Master I1:

a=2 b=2 k=0
B (nl0922) = B (n)

Per teorema Master I1:

a=2 b=2 k=2
d(n?)

Per teorema Master 1I:

a=2 b=2 k=1
O(n - log(n))
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oT'(n) = 4T (n/2) + n?
Per teorema Master 1I:

a=4 b=2 k=2
(n? - log(n)

oT'(n) =T(9n/10) + ®(n)
Per teorema Master I1:

a=1b=10/9 k=1
®(n)

1.37

nlegs® < nlog2T per tant logyx = loga7 només si x < 410927
x = 49, pero ens demanen el minim amb la qual cosa hem d’agafar el 48

11



Tema 2. Divideix 1 Venceras
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2.5

int busctern(a:vector, int prim, int ult, int x)

{
int terc;
if (prim>=ult)
{
return (alult]=x);
}
terc:=(ult-prim+1)/3;
if (x=alprim+terc])
{
return true;
}
else if (x<a[prim+terc])
{
return busctern(a, prim, prim+terc-1, x);
}
else if (x=al[ult-terc])
{
return true;
}
else if (x<al[ult-terc])
{
return busctern(a, prim+terc+l, ult-terc-1, x);
}
else
{
return busctern(a, ult-terc+1, ult, x);
}
}

Asimptoticament té el mateix cost que 'algorisme de cerca dicotomica, ja que
fa tres crides recursives, per tant enlloc de base 2, tindrem base 3.
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2.29

function maxsum(A, 1, )

{
if (I>r)
{
return O;
}
else if (1=r)
{
return (A[1]>0)7A[1]:0
}
else
{
m:=(1+1)/2;
1max:=0;
sum:=0;
for (i:=m downto 1)
{
sum:=sum+A[i];
if (sum>1lmax)
{
1max:=sum;
}
}
rmax:=0;
sum:=0;
for (i:=m+1 to r)
{
sum:=sum+A[i];
if (sum>rmax)
{
rmax:=sum;
}
¥
return max(maxsum(l, m), maxsum(m+1, r), lmax+rmax);
}
}
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