File S1. The method to consider variable recombination rates within windows

Given p;, p, and p; (Figure S1), the following pseudocode describes the solving procedure

for considering the variable recombination rates within windows.

If (5, = (b1 + p3)) {

#According to the constraint condition (2)

#According to the constraint condition (3)

Let C, =p1, C3=p, —P1, Co =Pp3s— P, +p1, then x, =C, —xq, x3 =C5+x1, X, =C, —
x;. And

f2 = x1%%3%4 = 2%, (C; — x1)(C3 + 1) (C4 — x1)
=xt 4+ (C3 — C, — C)x3 + (C,C4 — C3C4 — C3C)x2 + C,C5C,x,
Let £, be the derivative of f,, then
£l =433 +3(Cs — Cy — Cy)x2 + 2(C,C4 — C3C4 — C3C,)%; + C,C5C,

According to the constraint condition (1), let L = max{0,—C5;} and U = min{C,, C,}. We

define B ={L,U,allrealrootsof f,} , Vb € B, b*=maximize f,(b) . Let x; =b*, then

Xy =C2_b*,X3 =C3+b* and X4 =C4,_b*



