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Abstract Wireless Ad-hoc network is composed by wireless nodes with the ability of sensing, data processing and wire-
less communications which can work in a self-organization manner. To solve Near-far effect and interference problem, to
increase the spatial reuse of spectrum,and to reduce the consumed energy, increase the network lifetime, the transmi-
ssion power of network nodes was constrained. How to satisfy data transmission requirement with constrained power is
an important problem in wireless neworks. This paper proposed a new model for power-constrained wireless ad-hoc net-
works. In the model, the convex function of power was taken into consideration to measure the network utility, Dual de-
composition technology was adopted to solve the optimization problem. Through solving the model,a distributed power
and rate control algorithm had been achieved; numerical simulation shows the convergence of the proposed algorithm,
and investigates the effect of the relationship between transmission power and data rate.

Keywords Power-constrained, Network utility maximization, Rate control, Dual decomposition,Convex optimization
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