Natural selection
w - relative fitness (the fraction of offspring produced by a genotype to the offspring produced by a genotype with maximal fitness).

w = 1 - s , s - coefficient of selection.

q = q1 - q0,

if q > 0, fr(a) is growing; if q < 0, fr(a) is declining, if q = 0, the population is at equilibrium

Directional selection for the dominant phenotype
	
	AA
	Aa
	aa
	total

	initial frequency
	p2
	2pq
	q2
	1

	w
	1
	1
	1 - s
	

	after selection
	p2
	2pq
	q2(1 - s)
	p2+2pq+q2(1 - s) = 1-q2s

	new genotype frequency
	p2/1-q2s
	2pq/1-q2s
	q2(1 - s)/1-q2s
	1


  fr(a) new = q1 = fr(aa) + 0.5fr(Aa) = [q2(1 - s)+pq] / 1-q2s 

q = q1 - q0 = [(q2(1 - s)+pq) / 1-q2s ]  -   q ( q = -q2s(q-1)/1-q2s

q = 0 when its numerator = 0 ( q2s(q-1) = 0

q = 0 when q = 0 or q = 1 => two points of equilibrium at 0 and 1

when 0 < q< 1 , q2s is positive and q-1 is negative => q < 0 (q is decreasing, fr(a) is decreasing ( 0 is a point of stable equilibrium and 1 is a point of unstable equilibrium.

Directional selection for the recessive phenotype
	
	AA
	Aa
	aa
	total

	initial frequency
	p2
	2pq
	q2
	1

	w
	1(1-s)
	1(1-s)
	1
	

	after selection
	p2(1 - s)
	2pq(1 - s)
	q2
	sum=p2(1 - s)+2pq(1 - s)+q2 = 

1-p2s-2pq s

	new genotype frequency
	p2(1 – s)/sum
	2pq(1 - s)/sum
	q2/sum
	1


  fr(a)new = q1 = fr(aa) + 0.5fr(Aa) = [q2+pq(1 - s)] / 1-p2s-2pq s= q(1-ps)/1-p2s-2pq s

q = q1 - q0 = [[q2+pq(1 - s)] /1-p2s-2pq s  ]  -   q

this simplifies  q = q2s(q-1)/ (p2s-2pqs) = q2s(1-q)/(1-p2s-2pqs)
q = 0 when its numerator = 0 ; q2s(1-q) = 0

when q = 0 or q = 1 => two points of equilibrium at 0 and 1

when 0< q< 1 , q2s is positive and 1-q is positive => q > 0 =>q is growing, fr(a) is growing => 1 is a point of stable equilibrium and 0 is a point of unstable equilibrium.

Balancing selection
	
	AA
	Aa
	aa
	total

	initial frequency
	p2
	2pq
	q2
	1

	w
	1 - s1
	1
	1 - s2
	

	after selection
	p2(1 - s1)
	2pq
	q2(1 - s2)
	sum= 

p2(1 - s1)+2pq+q2(1 - s2) = 

1-p2s1-q2s2

	new genotype frequency
	p2(1 - s1)/sum
	2pq/sum
	q2(1 - s)/sum
	1


  fr(a) new = q1 = fr(aa) + 0.5fr(Aa) = q(1-qs2 )/(1-p2s1-q2s2)

q = q1 - q0 = [q(1-qs2 )/(1-p2s1-q2s2)] - q 

this simplifies  q = pq(s1p-s2q)/(1-p2s1-q2s2)

q = 0 when its numerator pq(s1p-s2q) = 0 

when q = 0 , q = 1 or q=s1/(s1 + s2) [ from  s1p-s2q = s1-s1q-s2q =  0 ] ( three points of equilibrium: 0 , 1, and s1/(s1 + s2) 

when 0< q< s1/(s1 + s2) , pq is positive and s1-s1q-s2q is positive => q > 0(q is increasing, fr(a) is increasing
when 1> q> s1/(s1 + s2) , pq is positive but s1-s1q-s2q is negative => q < 0 ( q is declining, fr(a) is declining

0 and 1 are points of unstable equilibrium, while  s1/(s1 + s2) is a point of stable equilibrium.

Disruptive selection
	
	AA
	Aa
	aa
	total

	initial frequency
	p2
	2pq
	q2
	1

	w
	1
	1-s
	1
	

	after selection
	p2
	2pq(1-s)
	q2
	p2+2pq(1-s)+q2 = 

1-2pqs

	new genotype frequency
	p2/1-2pqs
	2pq(1-s)/1-2pqs
	q2/1-2pqs
	1


  fr(a) new = q1 = fr(aa) + 0.5fr(Aa) = (q2 +pq(1-s))/(1-2pqs) = q(1-ps)/(1-2pqs)

q = q1 - q0 =   q(1-ps)/(1-2pqs)- q

this simplifies  q = qps(2q-1)/(1-2pqs)

q = 0 when its numerator pq(2q-1) = 0

q = 0 , q = 1 or 2q-1 = 0  => three points of equilibrium at 0 , 1, and 0.5

when 0< q< 0.5, pq is positive and 2q-1 is negative => q > 0 =>q is declining, fr(a) is declining

when 1> q> 0.5, pq is positive and  is 2q-1 negative => q < 0 =>q is growing, fr(a) is growing

0 and 1 are points of stable equilibrium and 0.5  is a point of unstable equilibrium
