





C) Additive (OR) Rule—the combined probability that either of two
independent eventswill occur isthe sum of theindividual
probabilities.

In two tosses what isthe probability of getting a head and atail?

P(head & tail) = P(head) X P(head)
=05x05
=0.25

OR P(tail & head) = P(tail) X P(head)
=05x05
=0.25

Therefore the probability of getting one head and onetail is:
P(head & tail) + P(tail & head)
=0.25+0.25=05
I11) Genotype and Allele Frequencies
A) Basic Frequency —0to 100%

1) frequency of something isthe number of timesthat you
observed something divided by the total number of times
that you could have observed it

number of red cars

F(red carspassing 56" street on Fowler) =
total number of cars

number of men
number students

F(of men in thisclass) =

number of armswith watches
total number of arms

F(of armswith watches) =

OR
number of armswith watches

F(of armswith watches) = 2~ number of people




B) Genotype Frequencies

1) 1locuswith two alleles

N = total number of individualsin the population

A =alldel
A,=allele?
AA,  AA, AA, N
17,062 1295 28 18,385
F(AA) = 17,062 _ 908
18,385
FAA,) = 222 _ 0070
18,385
28
F(ALA,) = = 0.002
(AA) 18,385

Note: F(A,A,) + F(AA,) + F(A,A,) = 1.0

C) Allele Frequencies
1) Based on number of individuals

2AA)+AA, _ 34124+1,295

F(A) = : =0.963
2" N 36,770
OR
A A +E(A A))
1 1 1 2
FA) = 2 _ 17,062 +647.5 _ 0963  (p)
N 18,385
FA,) = A A, +,2(A2A 2) _ 1,295+56 _ 0.037 (@
2" N 36,770
Note: F(A) + F(A,) =1.0 [(p+q)=10]
AND

F(A,) =1.0-F(A)



2) Based on frequency of Genotypes

FA) = FAA) + 5 FIAA)
=0.928 + 0.035 = 0.963

1
F(A,) =_2 F(AA,) + F(AA),)
=0.035 + 0.002 = 0.037

V) Hardy-Weinber g Genotype Frequency Equilibrium
AKA When thingsdon’t change.

A) Assumptions

1) All individuals, regardless of genotype, mate randomly.
2) No natural selection.

a) everyone hasthe same number of offspring

b) everyoneisequally fit

3) Populationsareinfinitely large (or just really big).
4) Noindividualsenter or leave the population.
5) No mutation.

If these assumptions aretrue, we can show that the frequency of an allelein
the parent population will not change from one generation to the next —i.e.,
thereisno evolution

A,A; individuals produce gametesthat all carry the A, allele

AA, individuals produce gametes half of which carry the A; allele
half of which carry the A, allele

ALA, individuals produce gametesthat all carry the A, allele



Gamete Pool
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In a gamete pool:

F(A) = F(AA, adults) + -; F(AA, adults)
AND

F(A,) =}2 F(A,A, adults) + F(ALA, adults)

If Hardy-Weinberg Assumptions are met, then in the zygote pool:

F(A,A,) =probability that two A, gametes form a zygote
=F(A) xF(A)
=F(Ay)?

F(A,A,) =probability that one A, and one A, gametes form a zygote
=F(A) X F(Aj) + F(A) X F(Ay)
= 2[F(A) x F(A)]

F(A,A,) =probability that two A, gametesform a zygote
=F(A,)?



Genotype Frequency with
Random Mating and Autosomal Genes

Define F(A,A) =U

F(ALA) =V
F(AA) =W
Offspring
Parent1 X Parent2 Frequency AA Aa aa
AA, AA, V2 VAV?  12V2  1/4V?
U’ V’ W’

U = U2+ UV + 1/4Vv?

= (U + U2V)? = F(A,)?
V' = UV + 2UW + 1/2V? + VW

= 2[(U + V2V)(W + 1/2V)] = 2[F(A)F(A,)]
U =WZ2+ VW + 1/4V?

= (W + 1/2V)? = F(A,)?

REMARKABLE! If HW assumptions are met we know a lot of things!



