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[ Abstract] This paper presents a new algorithm for computing matrix-vector multiplication based on a Graphics Processing Unit(GPU). A matrix is
presented by a texture and matrix-vector multiplication can be realized by rendering a quadrilateral one pass. Instead of vector reduction, it presents a
new algorithm for summing all entries of a vector, not requiring the size of the vector be the power of two. Based on these algorithms, the conjugate
gradient method for solving linear equations is implemented using the GPU with OpenGL Shading Language(GLSL). The computation is compared

against that on Kriiger’s algorithm, proving the efficiency of the proposed algorithms.
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textureZ«x
textureY «textureA*textureZ
textureP«sumVector(textureY)
textureR «textureB-textureP
k=0
textureY «textureR*textureR
textureQ«sumTexel(textureY)
rmo=sumTexture(textureQ)
do while (rmp>=eps && k<=N)
k=k+1
if (k=1)
textureP«textureR
rm;=rm
else
textureY «textureR*textureR
textureQ«sumTexel(textureY)
rm;=sumTexture(textureQ)
beta=rm./ rmg
textureQ<«textureR+beta*textureP
textureP«textureQ
end if
textureZ<«textureP
textureY «textureA*textureZ
textureQ<«sumVector(textureY)
textureY «textureP*textureQ
textureZ<+sumTexel(textureY)
pg=sumTexture(textureZ)
alpha=rm,/pq
textureZ«+textureX+alpha*textureP
textureX«textureZ
textureZ«textureR-alpha*textureQ
textureR«textureZ
rmo=rm;

end do
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