Tanjona Ramiadantsoa, University of Fianarantsoa

E2M2 2020

B aSiC mathematic S Valbio Ranomafana

January 2020



Sarobidy Rakotonarivo v
@SarobidyRakoto
Fieldwork-based publications n conservation science
decreased by 20% in comparison to a rise of 600% and
800% in modelling and data analysis studies,

respectively. sciencedirect.com/science/articl..., the
academic reward systems largely account for this trend!

Are fieldwork studies being relegated to second place in co...

The collection of biological information, including data
gathered in the field, is fundamental to improve our ...
& sciencedirect.com

1:21 PM - Aug 6, 2019 - Twitter Web App

67 Retweets 80 Likes
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The Ferrari Lab @TheFerrariLab - Aug 9

Replying to @SarobidyRakoto

If modelling and data analysis studies aren't leading to better, more
efficient, more effective data collection (in the field, in the lab, wherever)
then we're really just standing around staring at our toes -- signed,
someone who does modeling and data analysis
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Julia P G Jones
@juliapgjones

Why do so many students say '| can't do maths' when
faced with a simple calculation (this was 10,000*40). It's
like not doing maths is part of their identity & barely look
before saying they can't. What can we do to help them
see a) they can, b) there is help worth engaging with?

5:01 PM - Nov 19, 2019 - Twitter for Android

4 Retweets 21 Likes

® () v, &

Isabel Rosa @isamdr86 - Nov 19, 2019 v

* Replying to @juliapgjones

| wonder about the same... how do they go about understanding the world
around them without basic maths?
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My concern isn't really about skill level (that can be addressed) but the
belief they can't do maths- this is so limiting. People aren't usual proud to
say 'l can't read' but will happily report not doing maths as if it's an
immutable character/ something to take pride in.

g Julia P G Jones @juliapgjones - Nov 19, 2019 v



The goal of this session is to give you tools to
(1) be able to do basic mathematics
(2) understand equations in papers



Outline

+ Greek letters

* QOrder of operations and parentheses

+ Common mathematical notations

* Matrix operation

< Function

“ Difference and ditferential equation



Greek letters

) What is alpha? The one like the fish



Greek letters

Aa BPp Ty A8 Eeg Z7 Hn ©6

/.o Prita YOO dgr. T W70V nta fitat Btjta
alpha beta gamma delta epsilon zeta eta theta
a b a d e z e th
[a/a:] [b] [g] [d] [e]  [zdidz]  [e] [t°]
[t Kk AA Mp Nv EZEE& Oo IIm
1T Kamma  2.auPda uo V0 el OUIKPOV mel
iota kappa lambda mu nu Xi omikron pi
ks/x o] p

i k I m n

[11:] k] [1] [m] [n] [ks] 0] [P]

Pp 2Zo0/¢c Tt Yv ¢ Xy YUY Qw

pad olyua Tab VW70V Pl 7€l wel ouéya
rho sigma tau upsilon phi chi pSsi omega
r/rh S t uly ph kh/ch ps 0

[r] [s/z] [t] vyl [p"] k°] [ps] [o:]






Order of operation and parentheses

8 +2(2+2) =2



Orders of operations

& {_|_,_}<{.,X,*,+,:}<{A,pOWQI'}<(),{},[]

* In case of a doubt, always use parentheses



Examples

© 1+1/2+3 * X+y/2+2z
« (1+1)/2 + 3 * (x+y)/2+z
+ 141/ (2+3) * x+y/(2+z)
« (1+1)/(2+3) * (x+y)/(2+z)

* 1/2/3 © x/[2]z



| choose a lazy person
to do a hard job. Because

a lazy person will find

an easy way to do It.

— Bill Gales



Sums

s 14+2+43+4=2
¢ 12422 4+32+4% =7

¢ 11422433 +4% =72



TS % o
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Sums

i=1+2+3+4
i°=12+2*+3°+4°

i'=11422+3% + 44



Products

» I X2X3IX4="7
¢ 12X 22X 3 x4° =7

» 1'x2?2%x33%x4% =7



oo o oo
o~ , ~i, i,
I &~ ~ N
— — —

Products
i=1X2x3x4=4!
2= 1%2x2?%x 3% x 42

i'=1'x2%2%x33x4%



Some 1deas

* Recognize dummy variables and don’t be afraid of them

+ Notations should be intuitive and consistent
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M

1 2 0
=10 4 1
0 -2 1

M+a=a+M="

M-2=2-M="

Matrix

* Matrix multiplication

12 0] 1
o4 1| 2] =2
0 -2 1l Lo
12 0] [1 1
o4 1]-]2 0
0 -2 11 Lo o

* What is the R syntax?




Matrix

12 0 1 —-1/3 1/3
~ Inverseof amatrixx M = [0 4 1] is M'=10 1/6 -=1/6
0 -2 1. 0 1/3 2/3
+ THERE IS NO MATRIX DIVISION

1 0 O]

_ Identity matrixId = [0 1 O

’ 0 0 1
3 0 O
. Diagonal matrix M= |0 2 0
' 0 0 1

1 0
_ Transpose of a matrix: M' = |2 4 -2
0 1




Kigenvectors and eigenvalues

I 2 0 —1 ) 1
M=10 4 1 Vi = [—1] Vy = [—1] ;=10
0 -2 1 I 2 0

w M'Vlz?
@ M‘sz?

’:’M‘V3:?



Kigenvectors and eigenvalues

I 2 0 —1 ) 1
M=10 4 1 Vi = [—1] Vy = [—1] ;=10
0 -2 1 I 2 0

@ M Vl — 3V1
@ M V2 - 2V2

@ M‘V3 — 1V3



Kigenvectors and eigenvalues

I 2 0 —1 ) 1
M=10 4 1 Vi = [—1] Vy = [—1] vz = [0
0 -2 1 I 2 0

—1 =2 1
* M-v =3y ftV=[Wvvwnl=|-1 -1 0
1 2 0
@ M'V2=2V2 3 0 0]
. amdA =0 2 0| thenM = VIAV
** M°V3: 1V3 O O 1




F2= Déterminer les droites A telles que f( )sment

paralleles a A E\

PROBLEME 2
On considére la fonction { définie sur Pintervalle [();-W[

par f(x )"‘hl( +e x).
On désigne par (?”) sa courbe représentative dans un

repére orthonorme (O;i, ]) d’unité 3 cm.

Partie A - ' ;
Probleme | 12 points

1- a) Déterminer | la limite de fen +o .
b) Montrer que, pour out X € {(1 [ ona:

Soit f Ia fonction définie sur Fintervake ] - 4 ; 2 [ par :

=X 1 .l":"mm. )
f(:\) \+ﬂ(_ ! ) . f(x)-h(x+4)_h(2_x)‘
¢) En déduire que la courbe (‘/‘) admet comme asymptote ' On note par () la courbe s
| représentative dans un repére o fod
la droite (A) d’équation y = X : 1 Colcisler les & - orthanomé (O ; i, j ), d'unité 2 om.
d) Etudier la position relative de (2”) et (A). - a. Monber que, me c1-4;2L I 9”‘“‘ "U*m fzm- %
9. Etudier le sens de variation de £ et dresser son tableau d= . () = g
variation. ' (2~ xXx +4)°
ot | 3~ Tracer la droite (A) et la courbe (7). b. mhm*muf
‘ | | 3.  a Déterminer le point dintersection ‘
4- On considére I Squation différentielle (E) pl—y = 0 =g : de (%) avec l'axe des abscisses.,
2) Résoudre I'équation () sur [03+0] . b. ~ Erire Féquation de ls tangente (T) 3 (&) au point I( ~1; 0).
b) Déterminer la fonction A, solution de I’équation (P) qui | & €. Monlrer que le point T (-1 ;0) est un centre de m pour ().
le | yerifie h(0)=2 et h'(0)=0. | ’i‘mma(mdmmmm

¢) Vérifier que pour tout x t’:[O;-HJO[, f(x)=Inh(x). *;"ﬁ-‘-*-”‘ghwmﬂﬂmﬂ-i;l[w:

Partie B i ? 4 :
5l : : i S5 - F}=(x+4)n(x+4)-(x~2)I(2-x). -
| Pour tout x € [0:-e0] on pose !*’(x):_j }n(H e Jdi
0 a  Caiculer la fonction dérivée F * de F., :
)0 | On ne cherchera pas 4 calculer Flx). ; | b Eﬂﬂﬁnhmeu:eg\m\laemmm“mnu W(ﬂl? &s
l Soit x un réel strictement positif. En utilisant la question ! o " Sotm¢‘.m déquations x = -1 et x = 0.
| 1- de la partie A, dorner une interprégation géomeéwique du i g ia fonction définie sur ] —4; 2 [ par:
| F (o). 9(!)-h{f :l
/
2. Etudier le sens de variatio i]*qutllter\al 0; = X
; dierle s 111 e variation de n - L[ ‘ - a. Montrerque, pourtout x e J-4;2[:g(x) =-F(x)
' 3. Soit ¢ un réel striciement positif. E b.. Tracer dans & méme
' | . AT e repére que (&%) ka courbe représentative ()
T (rydeg.

a) Montrer que, pour tout £ e[l; | +a} ona -1-—-—{;—- ik
Sl




Functions

With a minimal effort, you can use R to plot the
curve of any function, what matters now is:
Can you read/interpret the curve?

|
fx) = Y for x € [—5,5]



* Maximum / minimum value

* Concave/Convexe

Funcuon properties

* Intercept/root(s)

* Positive /negative value

* Increasing/Decreasing/
Constant

* Asymptotic




+ Homework

A function and its derivative

* What happen when the
derivative is:

* negative? f(x) and f'(x)
* positive?
* zero?

+ reaching a maximum (finite)

value?

* The derivative is increasing

* The derivative is decreasing




Special functions

+ f(x) = In(x)
+ In(ab) = In(a) + In(b)

n (<) = n) - In®
& <Z> = In(a) — In(b)

+ In(a™) = nln(a)

* f)=e

etel = b
a

6_ — ea—b

b

n
o (ex) — /X

& ln(BX) — xln(e) — x = eln(x)




“A picture is worth a thousand words. ”

—Fred R. Barnard



“ A picture is worth a thousand words,
but an equation is worth a thousand pictures ”

—Fred R. Barnard and someone else



Difterence and difterential
equations



Difference equation (suite in french)

« Bxplicit: u, = f(n)
sin(7°)

\/n 2

_Eg,u,=2" u,=e"—logn) 4

o ImpllClt I/in =f(un_19 un—Z’ . )
< ng U, = U, 1+ bu”—l - dun_l

* Just write the code and you will see the behavior!!!



Differental equation

dx X X
L — =TX 1 ] — —
T dt (aK )( K)

dx
. And more generally — = f(x)

* The equation simply describes how x change when ¢
change



