1. a > b> 0, both a and b are barely above 0.
2. Underflow would cause both to be rounded to 0.
3. Want to calculate log(a 4 b) from log(a) and log(b).

a+b = 80 4 loa®) — 1 (eloae) 4 cloa(d))

_ e1og(a)—1og(a)(€10g(a) + e1og(b)) _ elog(a)e—log(a)(elog(a) + elog(b))

_ e1og(a) (elog(a)—log(a) + 6log(b)—log(a))

Because of above and because log of product is sum of logs,

lOg(CL-i-b) _ log(elog(a)) _i_log(elog(a)flog(a) _|_€10g(b)710g(a))

log(a +b) = log(a) + log(elsl@losla)  glog(b)-log(a))



Assume Pr (a:i, Yi = O) = ¢~ 1900 and Pr (Ii, Yi = 1) = ¢~ 1000,

1000 11000 _— 6_1000

m; = maximum of e~ and e~

log(m;) = —1000
Assume z;.1 = G, pgo = 0.4, and pg1 = 0.7.

Assume pgo = 0.8 (po1 =7).
Assume p19 = 0.1 (p11 =7).

log(Pr (21, 141)) = log(mi) + Log(S eap(—log(m;) +
Yi
lOg(PI’ (xia yz)) + log(pxi+1yi+1pyiyi+1)))
log(Pr (x”l, Yirl = 0)) = log(m;) +
log(exp(—log(m;) + log(Pr (xi, Y = O)) + log(pcopoo)) + exp(—log(m;) + log(Pr (xi, Y = 1)) + log(pcopio)))
= —1000 + log(exp(1000 — 1000 + log(0.4 x 0.8)) 4 exp(1000 — 11000 + log(0.4 x 0.1)))

= —1000 + log((0.4 x 0.8) + (e ' x 0.4 x 0.1))



