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Abstract

As a method for floating point summation which reduces truncation errors, in this paper,
a new technique, minimal summation, is presented. This technique sums up floating point
numbers from small to large. An ordinary algorithm for this problem takes O(72) run time
where 7 is the size of data, while two algorithms presented take both O(n log #) run time.
One applies so-called Heapsort method, the other utilizes the data structure of queues.
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Finally it is shown that the inherent complexity of this problem is also O(n log n).
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while |L|>1 do
begin
m=MinL;
L=L—-MinL;
my=Min L;
L=L—-MinL;
m=m;+ms;
L=Ly{m}
end
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procedure HEAPSUM (A,N)
array A; integer N;
begin
procedure SHIFT (I, ));
value I, /; integer I, J;
begin integer K;
LOOP: K=2%I,;
if K>J then go to EXIT;
if A[KJ>A[K+1] then K=K+1;
if A[K]<A[I] then
begin real COPY;
COPY:=A[I];
A[I)=A[K];
A[K)=COPY;
I=K;
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go to LOOP
end
EXIT:
end of SHIFT;
procedure BUILPHEAP (N),
integer N;
begin integer I;
for I=N step-1 until 1
do SHIFT (I, N)
end of BUILDHEAP;
integer I, K;
A[N+1]=c;
BUILDHEAP (N);
for I:=1 step 1 until N—1 do
begin
K=2;
if A[2]>A[3] then K=K+1;
All]=A[1]+A[K];
AlK]==00;
SHIFT (K, N);
SHIFT (1, N)
end
end of HEAPSUM;
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real procedure MINSUM (A, N);
array A; integer N;
begin
array B(l: 2%N);
procedure MOVE (], K);
integer /. K;
begin
J=J+1;
B[/]=A[K];
K=K+1;
end of MOVE;
integer I, ], K;
real SUM;
B1}=A[1];
A[N+1])=0c0;
I=]=1;
K=2;
LOOP 1: if I=] then MOVE (/,K);
SUM=B[I]+[I+1];
I=1+2;
LOOP 2: if SUM>A[K] then
begin
MOVE (], K);
go to LOOP 2
end;
J=J+1;
B(/)=SUM;
if I<2%N—3 then go to LOOP 1;
MINSUM:=SUM;
end of MINSUM;
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s:=0;
for i:=1,2,---,n do
si=s5+bi;
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