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select(k,A[l..n]): Given an array A[l..n] of comparable elements and @) Trgemenr spec
an integer k € {1,...,n}, returns the kth smallest element out of A[1..n]. @) Prove correctness

@ I plemeny Spec

multiply(x[1..n],y[1..n])

1. If n =0 then return 0.
2. If n =1 then return x[1] * y[1].

3. If n is not even then pad x and y with a leading 0, making n even.

1 0(n).

4, Let x; =x[1..n/2], xo = [n/2+ 1..n], y1 = y[1..n/2], and
y9 =y[n/2+1..n] (as n/2-bit integers). 1/ 0(n).

5.) Let x3[1..n/2 +1] = x1 + x9 and y3[1..2/2+ 1] = (y1 + y9) (as
(n/2 + 1)-bit integers). 17 0(n).

6. Let Z1 =multiply(x1,91), Z2 = multiply(xg,y2), and
Z3=multiply(x3,y3). 13T ((n+2)/2).

/* Note that multiplying by 2" is just a bit-shift and takes O(n) time. */

7. Return 2" « Z1 + 2M%(Z3 — Z1 — Z9) + Zo
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2. If n =1 then return x[1] = y[1].

3. If n is not even then pad x and y with a leading 0, making » even.

1 0(n).
4. Let x1 = x[1..2/2], x9 = [n/2+1..2], y1 = y[1..n/2], and
92 =y[n/2+1..n] (as n/2-bit integers). 7 0(n).

5. Let x3[1..n/2 +1] = %1 + x9 and y3[1..2/2 + 1] = (y1 +y2) (as
(n/2 + 1)-bit integers). 7 0(n).

6. Let Z; =multiply(x1,91), Zo =multiply(xg,y2), and
Z3 =multiply(x3,y3). 13T ((n+2)/2).

/* Note that multiplying by 2" is just a bit-shift and takes O(n) time. x/

7. Return 2" « Zy +2"%(Z3 — Z1 — Zy) + Zy
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1. If n = 0 then return 0.
2. If n =1 then return x[1] = y[1].

3. If n is not even then pad x and y with a leading 0, making » even.

‘ - ‘ ﬁ— ¥ 'DL 3 1 0(n).
(’\\ - 3 ( a\ ‘ “ 4. Let x; = x[1..n/2], xy = [#/2+1..n], y1 = y[1..n/2], and
1 0(n).

y2 =y[n/2+1..n] (as n/2-bit integers).

5. Let x3[1..n/2 +1] = %1 + x9 and y3[1..2/2 + 1] = (y1 +y2) (as
(n/2 +1)-bit integers). 7 0(n).

6. Let Z; =multiply(x1,91), Zo =multiply(xg,y2), and

M Zs = multiply (x3, ys). 13T ((n+2)/2).

¢ 1 /* Note that multiplying by 2" is just a bit-shift and takes O(n) time. */

7. Return 2" « Zy +2"%(Z3 — Z1 — Zy) + Zy
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