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(2) Order the following functions from small to large
asymptotically as x — 00:
(a) 1, V7. x 1/271.1/37 ev. x_l/?’, 1063:2024, ot ot

)
2024 CC
100 ) 5

é.y[(gp%g. c< x'*«' x“*«'lé‘ Xgé‘ \(Emt < |0 xa&«ex4<$<< x*
Xoﬂ

)

R X _
o 6dy 0"0 X ""mxh"‘é“,"‘e“’e mewa 2< X «3({

o 04
*\CD

(b) Extra: add in logz, eV®, (logz)?, loglog z

) loga:
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(¢c) Repeat (a), this time as x — 07
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2. ASYMPTOTICS: SIMPLE EXPRESSIONS

(3) How does ?Qeach expression behave when x is large?
small? what is x is large but negative? Sketch a plot
(a) 1 — 2? + 2* (“Mexican hat potential”)

Sov (arge x, lecxPeyx® 30 |-xbx*wv x*
Sty: 05 x>0, leX»X* {3 0symphtic b x* -
0 X2, |-xHx*ext
aA X9 0O ,‘—X‘z-a-xq"",
00 x20, the Wb Corockion if ~x2 (xTaox*)
(b) az® — bz” (a,b > 0) R

As xa tao, ¥eax® g x> LxSin ~LxS
A xa20, ay-b¥a,avd \*L’c'
W

e

A 1 0X3

(c) e’ —x
[38 XA, e"-x"’we“
A) X"-OO ,ev_.xq'./) _y4" (.-QJXQO 09}(—7-—40)
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(d) Wages in some country grow at 2% a year (so the
wage of a typical worker has the form A - (1.02)"
where t is measured in years and A is the wage
today). The cost of healthcare grows at 4% a
year (so the healthcare costs of a typical worker
have the form B (1.04)" where B is the cost to-
day). Suppose that today’s workers can afford

their healthcare (A is much bigger than B). Will
that be always true? Why or why not?



(e) Three strains of a contagion are spreading in a
population, spreading at rates 1.05, 1.1, and 0.98
respectively. The total number of cases at time ¢
behaves like

A-105'+B-1.1"+C-0.98".
(A, B, C are constants). Which strain dominates

eventually? What would the number of infected
people look like?
t

o {5 : A.'.(pg"b-\- R- (,ltL a (. Qqﬁ »n R[]
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(4) The (attractive) interaction between two hadrons (say
protons) due to the strong nuclear force can be mod-

eled by the Yukawa potential Vy(r) = —g?“—— where
r 1s the separation between the particles, and g, a, m

are positive constants. The elecctrical repulsion be-

tween two protons is described by the Columb po-

tential Vo(r) = kqQ% where k,q are also positive

constants. Which interaction will dominate for large

distances? Will the net interaction be attractive or

repulsive? Note that ¢? is much larger than kq?.
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