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x"(t) = — bx'(t) — cx(1)

x(t) = Fim
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speed(Tortois) = x * speed(Achilles)
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S=1-14+1—-1+1-1...

Luigi Grandi 1671 — 1742
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Problems

NP-decision Problems

d exponential



é// citedraleon

3 B,
sin(x°) = x° 3'+5'

integrate each term!

4 10 16

. 3 X X X
sIn(x”) dx = — + + +
4  10*3! 16*35!
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What did the zero say
to the eight

Nice belt!




Why did the two fours skip
lunch?

Because they already 8.



How do you keep warm
1In a cold room.

Go to a corner. It 1s always
00 degrees!



Why 1s the obtuse triangle
alwauys upset?

Because 1t 1s never right!



Diftferential calculus
professors suck.

They always go off on
tangents.



Why are differential equation
courses so dry?

Because the problems are all about
losing liquids at varying rates.



What do you call a sudden
urge to solve differential
equations?

Calculust



What did one math book say
to the other

Don't bother me. I've got
my own problems!



What would you call this poem
written 1n the honour of a
Mathematician?

dy/dx -3x =2

An ODE (Ordinary Differential
Equation)



[ failed my Calculus exam
because I was seated between
two 1dentical twins.

It was hard to differentiate
between them.



I saw my math teacher with
a plece of graph paper yesterday

He must be plotting
something!



Not so cool pick-up line:

'm the unique
solution which exists
for your differential
equation.




e, I, and 1T are very negative when

they get together.

.

Get back
in line!




Do you believe in God? Well, | do believe in higher

powers . . .



WHAI PART OF

iR U (7, t) = (— V2 + V(7 1)) U(7,1)

DON'T YOU UNDERSTAND?
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+F X+ + x4+ + -
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5.4 Other Alternatives as the Universal Building Block of Life 93

l )] ]'k S(h[l ] 7.~ \ ] d l\' LUC h (1989) suggested that zeolites may also be used by silicon-based life as en-
: ; zyvme mimics. Still, the problem of a suitable solvent at these temperatures,
Louis N. Irwin . Sl |
. AN e as discussed for silicone, remains.

a. Silanes H H H

2 | |
H-Si—-H H - Si-Si-H
L I fe l_l_‘ example: silane '|_| ;_{ example: disilane
2 h b. Silicones CH, H, M)
| n t e CH, él-— —Sl - -S|
U n iv e r S e CH, J CH3 example: polydimethylsiloxane

c. Silicates O

Fxpectations / \ SiO * tetrahedron as basic building block with
silicon atom in the middle surrounded by 4 oxygen

and Constraints atoms, tetrahedra can combine into chains, double
chains, sheets, rings, and 3-dimensional structures

(see Figure 5.5)
Fig. 5.4 Structure of (a) silanes. (b) silicones, and (c¢) silicates.

04 5 Building Blocks of Life

Isolated Tetrahedra: A\ Example: Olivine

Rings of Tetrahedra: < : Example: Beryl

Single Chains of Tetrahedra: 4 Example: Pyroxene

Double Chains of Tetrahedra: P :"" Example: Amphibole

Tetrahedra in Sheets: < = Example: Kaolinite (clay mineral)
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