ORDINATENTO IN
TEMPO LINEARE
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COUNTING-SORT(A, B, k)
I letC[O..k]be anew array

2 fori =0tok

3 Cli] =0

4 for j = 1to A.length

5 ClA[jl] = ClA[j]] + 1

6 // C]li] now contains the number of elements equal to 7.

7 fori = 1tok

8 Cli|=Cli|+C[i —1]

9 // Cli] now contains the number of elements less than or equal to 7.

10 for j = A.length downto |
L BIC[A[j]l] = Alj]
12 ClA[jl] = ClAlj]1 =1



ANALIGL Dl COMPLESSITA

COUNTING-SORT(A, B, k)

|

let C[0.. k]| be a new array

2 fori =0tok

3 Cli] =0 @(h)

4 for j = 1to A.length m

5 ClA[j]] = ClA[j]] + 1 B(m)

6 // Cli]| now contains the number of elements equal to i.

7 fori = 1tok

8 Cli]| = Cli]|+Cl[i —1] @(k)

9 // CJi] now contains the number of elements less than or equal to i.

10 for j = A.length downto 1

1t BIC[A[]] = ALj] O(»)

12 ClAlj]l = ClAlj]] -1

ToTaLe @ [m +k>

s k=OMm , xorRA () (m+L> = O
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8.2-1

llustrate the operation of COUNTING-SORT on the
array A = (6,0,2,0,1,3.4,6,1,3.2).

8.2-3

Suppose that we were to rewrite the for loop header in line 10 of the COUNTING-
SORT as

10 for j = 1 to A.length

Show that the algorithm still works properly. Is the modified algorithm stable?

8.2-4

Describe an algorithm that, given n integers in the range O to k, preprocesses its
input and then answers any query about how many of the n integers fall into a

range [a ..bh] in O(1) time. Your algorithm should use ®(n + k) preprocessing
time.



RADIX  S0RT

—~ RADIX SORT ORDINA RISPETTe A SEqueuze DI CHIAVI

eoenel
o SCHEDG PERFORATE 90 CoLOWNE , (2 Tos(2ioM!

VUMBR! b NOTA2LNE DeciAte (O IN  AVTRA BASE)

o

o <P <YL H
9 <3< ., c1<10<T <Q&K<A

o ORD|NANMGWTO LESSICOGRAFICO
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DUE APepocct AW oRpIVATISNTO RISPETTO A PIO CHIAV

s ORDIVARGITO DALLE CH(AV] PO SiGNiPATIVE Kk QUueli-t
MEys  SIGNPIATIVE  ((RICORSIVO)

329 2.9 3 19
457 _ 5§ 2, 5
839 36 4
436 "6 5% 6 ¥
720 20 3 20
355 339 g 39

PROBLEM A: ALTo MUMBRO DI TILE INTERMEDIE
D&t GESTIRE




s ORDINATIOVTO DpaLLE CH(AV] MBND sSicNnPAT! VE

k QUEBLLE PV SIGMN PIATIVE
(oM ALGORITMO D) ORDINAMENTO S'l‘PrBIL»E)—’—i? RADIX - SORT

329 720 720 329
457 355 329 355
657 436 436 436
839 die- 457 - 839 wwniiin- 457
436 657 355 657
720 329 457 720
355 839 057 839

RADIX-SORT(A, d)

| fori =1tod
2 use a stable sort to sort array A on digit
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8.3-1

[llustrate the operation of RADIX-SORT on the following

list of English words: COW, DOG, SEA, RUG,ROW, MOB, BOX, TAB,
BAR, EAR, TAR, DIG, BIG, TEA, NOW, FOX.

8.3-4

Show how to sort 1 integers in the range 0 to n° — 1 in O(n) time.



BULKET SOoRT

- BUKET SoRT AsSsurne CHE | VALOZI DA 9DRDINARE SANO

NUMERI RGALI AAJIOM vl [WTERVALL (o,1) com
DISTR(BUZIOVE UMIFOAME .

_ IV TAL CASO BueT sort HA UV TEMPO HMBPIo

DI GSECU2IONE @(m)'



o oroiware N ARRaY  ALT. ol BOCKET soRT i
Ce,1) N wn SoTroinvTspuAaLdl  LGUALL

(BuCkeET) € 7O

L' |INTERVALLO
Co.b), LanZds s [zt , 1)
bISTRIBUISCE GLI W JVPUT pEI BUCKET

~ | BUCKET , MANTGWUTL come LISTE, Sowo  oRDINAT!

E COMCATENATI

_ L' 1POTES) DI DISTRIBUZIONME UMIEgRNE  PER GU ELEMEMT
DEU ARRAY A [MPLIcA (HE QascUN  BUCKET
CONTERRA, IN  MEDIA, (Y SoLo ELEMBVTD



BUCKET-SORT(A)

I let B[O..n — 1] be a new array

2 n = A.length

3 fori =0ton —1

4 make B[i] an empty list

5 fori =1ton

6 insert A[7] into list B[|nA[i]]]

7 fori =0ton —1

8 sort list B[i] with insertion sort

O concatenate the lists B[0]. B[1],.... B[n — 1] together in order
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BUCKET-SORT(A)

let B[O..n — 1] be a new array
n = A.length

fori = 0ton — 1 @(
make B[i] an empty list M)

fori = 1ton
insert A[i] into list B[|nA[i]]]

fori =0ton —1
sort list B[i] with insertion sort @(f"l?'>
concatenate the lists B[0]. B[1]..... B|[n — 1] together in order

O 00 1IN D B W —

mm——

CAGY.
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BUCKET-SORT(A)

let B[O..n — 1] be a new array
n = A.length

fOl"f:OtO{I—l | @(M)
make B[i] an empty list

fori = 1ton
insert A[i] into list B[|nA[i]]]

fori =0ton —1
sort list B[i] with insertion sort @(f"l>
concatenate the lists B[0]. B[1]..... B|[n — 1] together in order
()

O 00 1IN D B W —
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BUCKET-SORT(A)

let B[O..n — 1] be a new array
n = A.length
forz=0t0{1—l | @(M)
make B[i| an empty list
fori = 1ton
insert A[7] into list B[|nA[i]]]
fori =0ton —1
sort list B[i] with insertion sort 7 7
concatenate the lists B[0]. B[1]..... B[n — 1] together in order ¢— O(M)

- OCCORRE CALCcOLARE L TEPo TOTALE RICHIESTO
bALE = CHIAMIATE bl IVSseriod SORT (LInBA &)
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8.4-1
[llustrate the operation of BUCKET-SORT on the array
A= (.79, .13, .16, .64, .39, .20, .89, .53, .71, .42).



