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4. Basic ideas of Phases 1 and 2.

Phase 1. Let x� be a solution of f(x) = 0. We construct a homotopy

equation system h(x; t) = 0 such that (i) all solutions of the initial

system h(x; 0) = 0 are known, (ii) h(x; 1) = f(x) for every x 2 C
n;

hence if h(x; 1) = 0, x is a solution of f(x) = 0, and (iii) x� is

connected to a solution x1 of h(x; 0) = 0 through the solution path

of h(x; t) = 0.

t

x
x1

x*

0

1

x2 x3 x4 x5

Phase 2. Starting from each known solution of the initial system

h(x; 0) = 0, we trace the solution path of h(x; t) = 0 till t attains 1

by a predictor-corrector method to obtain a solution of f(x) = 0.
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(b) 8 sol. x� of f(x) = 0, 9k, 9 sol. ~x of hk(x; 0) = 0; ~x is connected

to x� through a sol. path C = f(�(t); t) : t 2 �[0; 1]g of hk(x; t) = 0.
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9. Concluding Remarks

(a) While we trace a homotopy path numerically, a jump into another

path sometime occurs =) Not 100% reliable.

But the reliability is very high; for example, less than 0.1% solutions

are missing in our numerical experiments. There are two ways to

compensate such a fault.

(a-1) Suppose that numerical tracing of two paths led to a common

solution as in case 1 below. Then we know there is an illegal jump

while tracing one of them. Hence, recompute those two paths using

smaller predictor step lengths.
t
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case 1 case 2

∞
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p
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