f ’ (w g(w x))x function compositiongf

Backpropagationw1w2f(w g(w x))1212g’ (w x)1g’ (w x)1f ’ (w g(w x))12xw2

network+x11x12x1nM12(o11-t11)212(o12-t12)212(o1m-t1m)2output nodesinput nodesErrorinput patternadditional nodesoutput valuestarget values+x

function compositionf1f2f1(wx)+f2(wx)¢f1(wx)¢f2()

Backpropagation¢f1()+¢f2()wwxwxwxx ()fgwikf ’f ’’g’g’’F

jwxxx12nFiFig. 1Fig. 2Fig. 3Fig. 8 wiwjbackpropagation pathforbackpropagation pathforwiwjwwihjm

Backpropagation pathfor w

Backpropagation pathfor wihjmff ’f ’’xihh’h’’inputlayerhiddenlayerFm

F(x)xMs=+L+networknode qF(x)1lqF(x)2lqF(x)mlqF(x)mlqF(x)1lqg(s)xy

fgw1w2w3w5w4f ’f ’’g’g’’F2F1node 1node 2Fig. 5Fig. 6Fig. 7Fig. 4