NAME: (print!) M 'Sl'! O ‘)0\1'6 l

Email DrZlinear@gmail.com as soon as I tell you (around 4:20 pm)
Subject: mtl
with an attachment called

mt1FirstLast.pdf (e.g. mtlLehonardEuler. pd 6&
E-Mail address: Kep<a @ IC‘}VM»\‘ (azl?ef Sedu

MATH 437 Exam I for Dr. Z.’s, Fall 2021 (Oct. 27, 2021)

No Calculators! No Cheatsheets! YOU MAY USE YOUR HISTORY NOTE-
BOOK (But not your Math Notebook)

Show your work! An answer without showing your work will get you zero
points.

A random subset of the students will be picked for short (private!) chats via
WebEx, in order to verify that there was no outside help

Do not write below this line (office use only)

1. (out of 10)
2. (out of 10)
3. (out of 10)
4. (out of 10)
5. (out of 10)
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7. (out of 10)
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9. (out of 10)
10. (out of 10)
11. (out of 10)
12. (out of 10)

total: (out of 120)
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1. (10 pts.) Prove that there are infinitely many primes.

’

Supfosc N 3 e -Rh;’e ot 0{ Pr;)“"cs .

P=Pf - P+
P > hon o) 0ther fnmfs omA ‘5,,7l Pr‘”"‘

e P } be J'v\'JcJ by ~prime nembecs hoveger there Wi
$ mes '
Yo otemainke~ of 1, thes ”‘N@I"v P pr‘;‘*ﬁ CAging o Ordiodich e

2. (10 pts.) Prove that /29 is 1rrat1onal

(V27)'= @
24674 0"

3. (10 pts) Derive (from scracth, only using geometric series, and calculus) the Taylor
series around x = 0 of the function

arctan x°

Explain all steps!
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4. (10 pts. altogether) Prove that

" _ (n+1n(n—1)(n—-2)
D k(k—1)(k—2) = 1

(i) (5 points): The Dr. Z. way (verifying it for sufficiently many special cases, explain how
many you need) _ ( 0 |\-O- O - ,)(0-2-) _
, _ N =0 -0
k=0 0(0-1)(0-2) =0 ) Y (=D0-D ~ 6
- : - |t! ~
k=1, 10-)(1-2) =O*0O /) (/’d

. 0+0+0 o=a @W*O

K=z, a(2-N)(+D 7 Jo o3

=30 3(3-)(372) 7 46 L e (yy_(.yii@ 30

GRS

/’)eeaf ot kost S coges +o {J Zegos , Thr
e divsor.

(ii) (5 points): The traditional way, using complete mathematical induction.
n- - - -

n(n-)(n-2)n-3)

2, Klk-1)(k-2) = <

go’K -m:g,( {,‘ K( ‘U(/<-9_,r A(n-1)(n-2)

n(n-l)(n-i)_(ﬂ/‘{)
T

) Yn(n-1)(n-3)
= nln-)(na)(nd)
” X /’q(z
, n(mﬁ(n-/-ﬂ(ﬁw

\\

+ n(N-1)(n-2)

L_(
1(0 3 ¥, -6 + 4(n?-3n+2)]
- H
2 7 —I){h '2_)(’4 +l)
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5. (10 points) Construct a seven by seven Magic Square.

3 * ) 'S0q
gy 10 6 23 M
(7,4 ~ %0 36 H3

Ys
2 % o'q 74 23 %03 Ul
21 a4
3¢ 14 1
49
A3

6. (10 points) Arrange the following people according to their year-of-birth, from oldest
to youngest 1544 o) 1277 | 9 5% dooh¢ €3S4<¢ <6 Ad

(¢ 43 2 he
Newton, Archimedes, Gallileo, Euler, Gauss, Zeilberger, Euclid, Thales, Brahmagupta,
Fibonacci.
For dach. tate their century of birth. 1 4o
or each person, state their century of bir | S oG 17
(eoBC Hoobe 2.00 bt Soo AD 110 > @ Yoo

JU,,
Tholes, EMJMQ, Archfm,(d, Bro\hthg"fb‘/ Fihopocet, bonll leo, Vo bovss, Ewle (]

Le l'/ée,gc’f'
|19
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5
6

Anej\\jpl"m Lrachion 1 o Frochon moade of sons with the Niwner =27
s = L+EF(2)

7. (10 points). What is an Egyptian fraction? Express 2 as an Egyptian fraction

A1

8. (10 points) e difference between Ionian (Greek) mathematics and ancient
Babylonian and Chinese mathematics? Who was the traditional father of Greek mathe-
matics?

AF Jm}nges Lo The 1[v~#u,-r of  metherdits

C""eek-ﬂhﬂ,am,){u we@ bosed on LW/:?A 4 P“"’d"'cu\ s

Lhere bbjlon\’m t unege adh 1S MOE Nwrbar boseh

9. (10 points) What book, except for the bible, was the most reproduced and studied in
the Western world? Who was its author?

Elﬁlbeﬂ/s , b_y Euc})lx

10. (10 points) In a closed polyhedron, what is a relation between V', the number of
vertices, F, the number of edges, and F', the number of faces? Who is it due to?

EU\ICK Ju'ScovgrA the  rolotion 07[
V-E+Fz2
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11. (10 points) What is the name of the following constant:

. 1 1 1
lim (-4+=-+...+4——logn
n—oo \ 1 2 n

What is its approximate value? 6 U l é (-é LOhS + 5N 7l

0,577

12. (10 points) Using the beginning of the famous Taylor expansion, about x = 0 for sin z,
namely

sin(z) ::1:—63334—... ,
find the beginning (up to term ) of the Taylor series, about z = 0 of

f(z) =sinsinsinz

in the form
a0+a1x+a2x2—|—a3x3+...

ap = ; a; = ; az = 3 4= ' JE(_O)-XO @xl ﬂo-)'xi

) T 0!*4‘.Tl"
F(X):S”'(S‘"(s'“"‘))) {(o) =0 it HD) 3

£ =3 sia( cog (Y)) + sm €3(Smx) Al

Ans.:
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