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MATH 437 Exam II for Dr. Z.’s, Fall 2021, Dec. 6, 2021, 3:00-4:20pm, (on-line)

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.

Do not write below this line (office use only)
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1. (10 points) Give two proofs of the Pythagorean theorem.

Beane these FWo Squokes corel e Same Oveor: o b’ =G

’ ) - . \'M
%5 i ’ , i Ly | ,m Sl ml ‘.(, !
Toiay &, ud Coane Si0TH
drangles teach .ermgle% Aveer 3
Yoty Sopove OBV iYSs Wyporen Use. el i
OF tne Sipiliar Ihiaumgles Yhere (oot of
B Cwqutioait G yie same, &
A+ ¥\ =Y c?
o4 ot c?
2. (10 points) Prove that v/3 is irrational.
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3. (10 points total)

(a) (5 points) Construct the Pascal triangle mod 2 Fractal using the first 8 rows (i.e, the
row for n = 0 through row for n = 7). Highlight the middle O section, and show that the
remaining part consists of three identical triangles with 4 rows,
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(b) (5 points) Define the Feigenbaum constant. Explain everything!
/\/\ne ‘Fe ;Z}U\‘ﬂiaa..ym Consdaprt 'S

\‘W ‘{\L{ﬂi“ ‘{.L

A

b ¢y 4 Ceq9z0le

()

Waere ¥y are Yne the vl

V B where 1o -
Wap Where X = Where in -Yhe l”g“ﬁ“

w=BX (1=X) Vhere 1
. o and ere w i1e fue Ve "
Consh _ N (Nbg!-ucfhws,.
1S &‘\/,14» K>1 . ’I; Lw L“( 4":_,»\(_’/ SG"WC{' Yirn PC‘PQS,M‘?-,\WA - E% .l ) %jy
o K33 3 Theve Wil be ¢ 2 - d ' Wal Syablize
1ele Z 0t lorg 1o, E

W be 6 K bilnieiy o S

"T‘ n /“{i”_s ] C\-} *jf Vi’ ‘(/‘t PV‘{ Jf/g/} (Q(

ﬂj; rk ‘&"; \ YGC/ ‘i ?,:“/2 E {‘f f'(\'» =1 \ n wwg

A - Hen Y!m perad T do é,.. W\f\@m

AP PO
ok %Ae‘iza!@,— Fo oavms  Consdurt



4. (10 points altogether)
(a) (2 points) Define a Platonic soild

(b) (2 points) Let a be the number of edges meeting each vertex, and let b be the number
of edges surrounding each face. Express V' (the number of vertices) and F' (the number of

faces) in terms of E (the number of edges), and a and b.
(c) (2 points) Find an expressions for F', in terms of a and b.

(d) (4 points) Obviously both ¢ and b must be at least 3, and F' (and hence V and F) must
be positive. It is easy to see (you don’t have to do it) that a, b must be both between 3 and
5, leaving 9 potential scenarios. Find those values of g and b that make sense, and thereby
prove that there are exactly 5 Platonic solids. For each of them, find F' (the number of

faces) and give the name of the correSponding Platonic solid.
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Prove Lagrange’s theorem that if H is any subg}aup of a group G, and [H| and |G| are

their number of elements, respectively, then |G |/|H| is always an integer.
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6. (10 points) What is the name of the following famous equation-pair?

or, in fuller notation
Ju v ou Ov

or 8y ' 9y ox
What is special about the function u(z, y) +4v(z,y) where u(z,y), v(z,y) satisfy the above
system of two equations?
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7. (10 points) Who discovered the quaternions? What city did that person live in?
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8. (10 points) What is Heron’s formula, what century did Heron live in?
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9. (10 points) Where did Isaac Newton study? Who was his teacher? What unusual
action did that teacher do? What was Newton’s position after he left Cambridge?
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10. (10 points) In what city was Leibnitz born? Where did he spend most of his life?
What King of England was once the employer of Leibnitz?.
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11. (10 points total)
(a) (5 points) State Viete’s infinite product for 2
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(b) ( 5 points) State the names of two people who initiated the use of logarithms
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12. (10 points altogether) (a) (3 points) Define a Eulerian path in a graph.
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(b) (3 points) State the necessary condition for a graph to have a Eulerian path
Every Vertee must have oie;/mg Yhatis an eWn Number
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(c) (4 points) Prove (or explain in your own words) why the condition in (b) is necessary.
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