174  (multiplication table) Given n: nat and variable M: [*[*nat]] , write a program to
assign to M a multiplication table of size n without using multiplication. For example,
if n=4 ,then

M =[ [0];
(0; 1];
[0; 2; 4];
[0;3;6;9] ]

§ Define function mul = (i, j: nat— ixj) . Define row = (i: nat— mul i [0;..i+1]) . For
example,
row3 = mul3[0;1;2;3] = [mul30;mul3 1;mul32; mul 3 3] = [0;3;6;9]
So the problem is M' = row [0;..n] . Introduce new variables i, j: nat and R: [*nat] .
M =row [0;.n] <= M:=[nil]. i:i=0. M' =M * row [i;..n]
M =M *row [i;.n] <
if i=n then ok
elseR =rowiAnM=MAi'=i. M\:=M*[rowi].i:=i+1.M' =M * row [i;..n] fi
R =rowi n M'=M A i'=i <
R:=[nil]. j;==0. R"=R*muli[j,..i+1] A M'=M A i'=i
R =R+*muli[j,.i+1] AM=Mni'=i <
if j = i+1 then ok
else R:=R * [ixj]. ji=j+1. R'=R*muli[j,..i+1] A M'=M A i'=i fi
Recursive time requires #:=t+1 in the inner loop.
! <t+nx(n-1)/2 <= M:=[nil]. i:=0. t <t + nx(n—1)/2 — ix(i-1)/2
t' <t +nx(n-1)12 —ix(i-1)2 <
if i=n then ok
else ' < t+i+1 A i'=i. Mi=M * [row i]. i:= i+1. ¢ <t + nx(n—1)/2 — ix(i-1)/2 fi
! <t+i+l A i'=i <=
R:=[nil]. j=0. ¢ <t+i+1—j A i'=i
! <t+i+l—jai'=i <
if j = i+1 then ok
else R:=R * [ixj]. ji=j+1. t:=t+1. ¢ <t+i+l- A i'=ifi



