Address Calculating Sort

A sorting algorithm not
based on the use of
comparisons and achieve
O(n) time complexity.

Distribution Counting Sort

+ Suppose we have an array of student
records:

s Tom ary Jack Tim ob

+ Question: sort the array with respect to
s[i].grade
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Function Distribution_counting_sort(S, n){
Input: a student array S of n records
Output: a sorted array (wrt grade) NS

int count[101]; /*init to Os */

/* counting */

for (i = 0; i < n; i++) count[S[i].grade]++;

/* accumulating */

count[0]--;

for (i = 1; i < 101; i++) count[i] = count[i -1] + count[i];
/* distribution */

for (i = 0; i < n; i++) NS[count[S[i].grade]--] = SI[il;
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roximity Map Sort

+ Map a key to an array index

+ Compute hit counts

+ Convert hit counts to a proxmap
+ Compute insertion location

+ Rearrange input array into ascending
sorted order
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<Waorking with an Example (1):

1 0 T 3 Z S © 7 ] 9 0 1T1IT 17

AT 67 59 84 L ¥ 37 IS5 LT 48 U4 W5 6l I8

/* Compute hit counts */
for (i=0; i< 13; i++)

J = Mapkey(A[i]);

H[j]++;
}

i 0 1 2 Bl 4 5} 6 7 8 9 10 |11 |12
ANl |67 |59 |84 [12 |73 [37 |15 [11 |48 |04 [15 |61 |18

A 1 3 0 1 T 1 2 1 T 0 T 1 0

Proxmap Sort 5

orking with an Example (2):
A G 0 A 0 G O

/* Convert hit counts to proxmap */
RunningTotal = 0;
for (i=0; i < 13; i++)
if (H[I] > O}
P[i]= RunningTotal ;
RunningTotal + = H[i];

}
by
0 1 2 3 |4 5 6 7 1B o | 0 1 p2
AT 67 CEN 73 VI R T 8 04 % T {8
HJi] L 3 i i i 2 i i 10 |1 L
T 0 T 0 3 3 0 0 11 2
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Working with an Example (3): Working with an Example (4):

i 0 1 2 3 4 7 8 g 10 | 11 | 12

6
la] |67 |59 |sa |12 [73 |37 |us |11 [48 o4 |iws |e1 |18 '_ L P PP r P10 11 p2
Wi |2 3 o [2 [z [z |2 |z [z [o [z [z ]o ] §7 49 d4 12 43 47 15 1 48 94 85 41 18
pil Jo |1 |o |4 |5 |6 [7 |o |10 o iz [12]0 i F B j0 B P 17 B
/* Distribute A to B, B init 0 */ elseif (B[k] <= v) k++;
for (i = 0; i < 13; i++){ else {
/* Compute insertion locations */ AT .
X X . v = Alil; temp = v;
for (i = 0; i < 13; i++) k = L[il; v = BLk];
H= PIMapkey(ATDT: while(){ B[] = temp;
¥ if (B[kK] == O} k++;
B[Kl = v; }
i 0 i 2 3 4 5 6 7 8 & 10 |11 | 12 break; }
3

Al |67 |59 |84 |12 |73 |37 |us |11 |48 |o4 |15 |61 |18 }

0} 0 1 0 4 5 6 7 9 10 0 1 | 12 0

Al 87 89 84 2 13 7 5 11 48 ¢4 s 41 18

il |7 |6 |10 |1 9 |4 |12 |1 5 o |1 |7 1

i |7 6 o p f I 2 5 1 h

Hl ¢4 11 12 8 37 48 49 ¢1 47 13 §4 15 Bs
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