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Throughout and generally: the lowest order, most important, terms are
near the end of each expression.

The specified dynamical system
Uy = ug
U = U4

a3 = f1e2(1/2exp ( —it)i — 1/2exp (it)i) + e2( — 1/2u? — 3/10u3 +
3/1OU4) — 2u1 + us

1y = foe2(3/20exp (( —it)/2)ug — 3/10exp (( — it)/2)uy +
3/20exp ((it)/2)us — 3/10exp ((it)/2)ug) + u1 — 2uz

Invariant subspace basis vectors

e1 = {{1,1,4,i} ,exp (it)}

ey = {{1,1,—i,—i},exp(—it)}

Z1 ={{1/4,1/4,1/4i,1/41} ,exp (it)}

Zo ={{1/4,1/4,—1/4i,—1/4i} ,exp ( —it)}

off echo;



The invariant manifold These give the location of the invariant
manifold in terms of parameters s;.

uy = f162(3/16 exp ( —it)i — 3/16 exp (it)i) + f2e2(4/55 exp (— it/2)s9i —
4/25 exp ( — 3it/2)sqi — 4/55 exp (it /2)s1i 4+ 4/25 exp (3it/2)s14) + €2( —
9/16 exp ( — it)s3s1 + 7/96 exp ( — 3it)s3 — 9/16 exp (it)s2s3 +

7/96 exp (3it)s3) + exp ( — it)sg + exp (it)s; + O(e?)

ug = f1e2( — 1/16exp ( —it)i + 1/16 exp (it)i) + foc?(7/55exp ( —
it/2)s9i +1/25 exp ( — 3it/2)s9i — 7/55 exp (it/2)s1i —

1/25 exp (3it/2)s14) + £2(3/16 exp ( — it)s3s; — 1/96 exp ( — 3it)s3 +
3/16 exp (it)sas? — 1/96 exp (3it)s3) + exp ( — it)sa + exp (it)s1 + O(e?)

uz = f1e2(1/16 exp ( — it) + 1/16 exp (it)) + f2e2(2/55exp ( — it/2)sy —
6/25exp (— 3it/2)sy + 2/55exp (it/2)s; — 6/25 exp (3it/2)s1) +
e2(3/16 exp ( — it)s3s1i — 7/32exp ( — 3it)s3i — 3/16 exp (it)sosTi +
7/32exp (3it)s3i) — exp (— it)sai + exp (it)s1i + O(e?)

ug = f162( — 3/16exp ( —it) — 3/16 exp (it)) + f2e2(7/110exp ( —
it/2)s2 + 3/50exp ( — 3it/2)s2 + 7/110exp (it/2)s1 +

3/50 exp (3it/2)s1) +e2( — 9/16 exp ( — it)s3s1i + 1/32exp ( — 3it)s3i +
9/16 exp (it)sos%i —1/32exp (3it)s3i) — exp (— it)s9i +exp (it)s1i + O(e?)

Invariant manifold ODEs The system evolves on the invariant
manifold such that the parameters evolve according to these ODEs.

51 = f16%(9/64s951 — 9/12852 4+ 3/160i) — 1/8f1e% + 93/5500 f2*s17 +
e*( — 155/25652531 + 9/160s252) + 3/8e2s95%i + O(£9)

59 = f1e*(—9/12853 + 9/64s951 — 3/160i) — 1/8f162 — 93 /5500 f2&* 597 +
e4(155/256535%1 + 9/160s351) — 3/8e%s3511 + O(£9)



