Worksheet: genetic diversity and half-life é'4-
Math 102 Section 102
Oct. 30, 2018

(Genetic diversity) 1. Entropy and other information theory approaches are used to quantify
how genetically diverse a population is. The (Shannon) entropy represents the amount of un-
certainty in the information. A given gene can be either on with probability 0 < z < 1, or off
with probability 0 < z < 1. The Shannon entropy for the gene is o

D ————————

H=—zlogz —ylogy

Find z and y so that the genotype is the most unpredictable.
(hint: It amounts to finding when the Shannon entropy is the greatest. Make sure you under-

stand why this is the case.)

(Half-life and carbon dating) 2. Researchers at Charlie Lake in BC have found some artifacts.
For instance, a butchered bison bone that contains 0.25 mg of 14C isotope. A comparable bone
of a bison alive today contains about 1 mg of *C. We know that the halflife of 4C is 5730
years. How many years ago could human habitation be dated back to in this region?




Goluwtion ©

__ N@:{,&&M@M% . two. J‘tm

_ eAthev enm e

Xt #—/ (cruspomt ) o

- hWW%Wﬁ?*WWM&ﬂ“‘ mm—( W

ﬁﬁmmg__mmlfg

) ~ I T@O/ —
o jbﬁ_%amﬁm_z)_umaﬁwuu Y e et

7 1/ ooy

- Y E -Xloaq;k - glo?jf S
e WW—W—WW—*+_¢; 7

L XH B e ox . Plp e the z’éjutmfvnmh,
B Fl=—x 5’73("‘%” ?rﬂfaf (r=x) PO T
o el P2 | ?ﬁ%ﬁﬂ”

o0 —togn 2

Y VPV PP VR —
o legtex




_____ NI =

. T xX(~x) X(=X)
Qw‘mm OsAX<|, H (x) <0 ., Hix) s Conlave dswon .

BA,S.DT Haﬂaamsa_&ﬁm/mazﬂﬁ)‘ ki
m m«[u CP in 0<x<)_ So it M_QM_WMWW

""""" Honee . the Gene & the mest tmprodictndle.  whs
Here » om i%uaz(_w_fn«_m_m_ba 621 _or oael—

,}:.. Z{," /'
( =

NN

- WMW T, =
by half . Thws ,
N @W;@aid (\'{)t'/" .
+
~ - 4\t
= odmg =) my ()% o







