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Proposal and Evaluation of Algorithm for Multiple-Precision Arithmetic
Using Error-Free Transformation Based on Knuth's and Dekker's Algorithm
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function[z0 y]=TwoSum(al b)
z=1fl(a+0)
c=fl(z—a)O
y="M((a—(z—c)+(b—0)
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function[z0 y]=TwoProduct(al b)
z=1fl(a xb)

[ar 0 ar]=Split(a)
[br 0 br]=Split(b)
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function[a O ar]=Split(a)
c=1((2°+1)-a)
ag =fl(c—(c—a)) 0O

\_aL = fl(a — an)
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function res = SumK(P, K)
for k=1:K-1

P= VecSum(P);
end
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function P = VecSum(P)
for 1=2:n

[pi, pi—1] = TwoSum(p;,pi—1)
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function X = NSum(P, N)
X=¢
for i=1:N

pi = SumK(P, |P|+1)

X =XUp;

P =P\ {pi}
end
\X = renormalization(X)
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function X = renormalization(X)
for i=1:]X]-1
for j=1:|X|-1
[a)x)—j, a|x|—j+1] = QuickTwoSum(a|x|—;,a|x|—j+1)
end
end
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function X = QuickNSum(P, N)
X=¢
for i=1:N

P = VecSum(P)
X=X Upp|
P=P\{pp}
\_end
3.2 0OOO0OOO

gddboddodoboobooboouooouooog
gdooobooodoboodoudbonUoooobooo
OOdoubleOfloat 0000000000 OO0OODOODOO
oopooooOo AO00d

A=ar+as+ - +a, (lair1]| <celai], a; € F)

goooobboooooooobobobbodooooooo
00000 n000000000a;0 doubledOO0On=4
OooDOoAD80O0OOOO0ODOO
3.3 00O

obooobO0bo0o0obO0obo0o0o0O0o0o0n0dl mergeO

oooooooooooooo
ooooooo
function X = add(A4, B)
P = merge(A, B)
X = QuickNSum(P, max(|A], |B|))
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function X = multiply(A4, B)
P=9¢
for i=1:]|A4|
for j=1:|B|
P = merge(P, TwoProduct(a;, b;))
end
end
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\X = QuickNSum(P, max(|A|, |B]))
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