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Réamhra

Sceideal
09:30 - Athbhreithnit ar an turas go dti seo agus tacu le scolairi leis an tionscadal
11:00 samhaltaithe
11:00 - Tae agus Caife
11:15
11:15 - Samhaltu leis an Riomhchlard Dinimicidil lichéime
13:00
13:00 - Lon
14:00
14:00 - Initchadh ar Dhifearchothromoidi
15:30

Forléargas ar an bhForbairt Ghairmiuil

Mational Seminar 9 MNational Seminar 10 Assess feedback Webinar
O O from Seminar 9 & 10 O
®
Sept/Oct 23 Jan 24 May ‘24
MNowiDec 23 Mar "24

Digital Technology PLC

Workshop
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Oide.ie

Priomhtheachtaireachtai

1 Ta cur chuige neamhlineach, agus oideolaiocht shaibhir taobh thiar
de, ag croilar na sonraiochta. Is cur chuige € seo lena gcuirtear chun cinn
préiseas trina gcruthaitear naisc idir torthai foghlama éagsula sa Mhatamaitic
Fheidhmeach.

2. Is snaithe aontaitheach é snaithe 1 den tsonraiocht ina leagtar béim ar
a thabhachtai ata sé an samhaltt a Usaid i gcas na dtorthai foghlama uile.

3. Is é is bunls le cursa na Matamaitice Feidhmi na fadhbanna
réalaiocha a usaid mar chomhthéacs chun foghlaim faoin Matamaitic a chur i
bhfeidhm chun réitigh ar fhadhbanna fiorshaoil a dhearadh agus chun
scileanna fadhbfhuascailte a fhorbairt ab fhéidir a chur i bhfeidhm in
éagsulacht de dhisciplini.

Seisilin 1 "&“

5th Year

Plé — Machnamh

Project
6th Year
Anois agus deireadh tagtha leis an gcéad timthriall dha bhliain de
theagasc na sonraiochta,

Exam

]
4
4]
¥

Cad iad na priomhthatail a bhain ta as?

Cad é an rud is mo ata foghlamtha agat mar mhuinteoir?
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Ullmhudchan i gcomhair an Tionscadail Samhaltaithe

Formusaling

g Frobems

Tar éis duit tacu le scolairi chun an chéad tionscadal
samhaltaithe in 23/24 a chur i gcrich,

Evaluating Mathematica Transiste v
Solutions Modedling Mathemallcs

Cad iad na tri phiosa eolais a thabharfa do mhuinteoir a l
bheidh ag tabhairt faoi den chéad uair i mbliana? ' ‘

Tacu le Scolairi leis an Tionscadal

Cén chaoi is fearr a bhféadfadh
muinteoiri tacu le scolairi, roimh...
le

linn...tar

éis...

an tionscadail samhaltaithe?

Oide.ie
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Fadhb Shamhaltaithe

Comhlanaigh fadhb shamhaltaithe mhatamaiticitil bunaithe
ar an gcomhthéacs seo a leanas:

Beidh Craobhchomortas Sacair na hEorpa 2024 & reachtail
in ionaid éagsula ar fud na Gearmaine i mi an
Mheithimh/lGil. Ar cheann de na priomhghnéithe den
ullmhdchan a dhéanann foirne lena aghaidh seo, ta an
phleandil agus an ldistiocht a bhaineann le cursai taistil,
I6istin agus stoc a cheannach agus a leithdhédileadh ar an
bhfoireann agus cursa taistil na foirne a sceideald.

Roghnaigh gné amhéin n6 nios mé den phleandil l6istiochta
agus usaid Timthriall an tSamhaltaithe leis an bhfadhb/na
fadhbanna a shambhaltu.

An Fhadhb a Cheapadh

What is your problem statement and what research must
you do?

What vanables (factors) are relevant to the problem?
Can you simplify the problem into smaller manageable

Mathematical Transive 1o
Modeling Mathecratios

Evaluating

Salutions

parts?

Consider if there are limitations to your model due to your
chosen assumptions?

Can you predict what the output of your model will achieve?

Cén raiteas faidhbe a d’fhéadfadh na scolairi a usaid chun tus a chur
lena bhfiosri? Cén taighde agus foshuiomhanna a bheadh ag teastalil

do na scolairi?

Oide.ie
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Combhairle 6 Oibreacha Cursa Eile

Candidates need to make

Candidates need more expenence with

a grealer

ir background

research methods and the compiling of
research which will aid them in the
comple of their coursework, The
should avoid just "copying and pa
external material

andidates should ensure thal ther
res h is based on a clear and
focused line of inquiry which provides

Conmmrmion ma Acrodiothe S
RO T TN ML

Leaving Cortificate Courework

Anbomation tute Tor fessr Laiying Cortific e
sutyncts with new subject spectfications

T R T ERL PN
Lo v bogut

S T .

D T

on and conc

The analysis needs o be in-depth
Reporting research findings requires
more than a summary or interpratation
Critical evaluation of data is required so
that candidates can then form an
argument or @ judgment

viour or opinions have
ged or deveioped since tha
beginning of the process, and the
mmportance of this

Amchlar Tionscadail lomchui a Phleanail

Conas a dhéanfaidh t0 am ranga a leithdhédileadh 6 eisitint an

tionscadail go dti a chur isteach?

Ve

| ngrupai, déan plé ar amline iomchui le haghaidh rannphairteachas
scoldiri leis an tionscadal agus mar a thacéidh muinteoiri leo ar

feadh an amfhrama seo.

Oide
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Machnamh

Cad ¢ an priomhthatal a bhain ti as an seisiin seo? <>

Conas a d’fhéadfa smaointe 6n seisiln seo a chur i bhfeidhm i do chuid tea@g?

Cad iad na chéad chéimeanna eile chun scileanna samhaltaithe
scolairi a fheabhsu i do sheomra ranga? -
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Seisidn 2

Riomhchlard Dinimiciuil le Fadhbanna Barantula lichéime

Snaithe 2 Tacaiocht

Seiminear 1: Réamhré le Lionrai agus an Ghraiftheoiric, Algartaim agus a
n-asaidi

Seimineér 2: Algartam Dijkstra a fhorbairt trid an Samhaltu

Seimineér 4: Sceidealu Tionscadail

Seimineéar 5: Prionsabal Optamachta Bellman agus an Riomhchlard Dinimiciuil

Seimineér 8: Initichadh a dhéanamh ar Sceidealu Tionscadal le

Léaraidi Sceidealaithe Tionscadail

Gach sleamhnan agus acmhainn abhartha ar fail ar:

https://pdst.ie/post-primary/sc/appliedmaths/cpd-resources

Oide.ie
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Algartaim Shnaithe 2

Crann Réisithe losualaigh

Algartam Prim

Cuirtear tas leis 6 rinn
amhain agus cuirtear
faobhair leis, ceann i
ndiaidh a chéile

Is ionduil go mbionn
sé nios tapa le
haghaidh graif dhldtha

D ke

Algartam
Kruskal

Cuirtear na
faobhair in ord de
réir meachain
agus cuirtear leis
an gcrann iad
mura gcruthaionn
siad timthriall

Oibrionn go maith
le graif ghanna, ni
theastaionn rinn
thosaigh uaidh

X

Optamu
e—
8§
Algartam Riomhchlara
Dijkstra Dinimiciuil
Briseann fadhb

Aimsionn sé an

bealach is giorra
idir an bhunrinn

agus na reanna

eile ar fad.

Bristear sios é tri
usaid a bhaint as
meachain
faobhair
dhidltacha

sios ina fo-
fhadhbanna nios
[a.

Déantar na reéitigh ar

fho-fhadhbanna a
stérail agus ansin
cruthaitear an
réiteach ar an

bhfadhb iomlan 6 na

réitigh ar na
fo-fhadhbanna.

Riomhchlard Dinimiciuil

° Nil an Riomhchlard Dinimiciuil santach

e Baineann sé Usaid as athchursail shiarghabhalach chun dearcadh a fhail ar an bhfadhb
iomlan.

e Tasé in ann déileail le fadhbanna a bhaineann le huasmhéid agus
iosmhéid go héasca chomh maith le meachain faobhair dhitltacha.

e [sféidir & a chur i bhfeidhm go héasca sna fadhbanna a thugtar i bhfoirm tabla.

Na priomh-mhibhuntaisti: teastaionn lionra céimeanna uaidh agus, de bharr
go storalann sé fo-fhadhbanna, is airde an costas ama agus spais a
theastaionn chun é chur i bhfeidhm.
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Algartaim Shnaithe 2

Athbhreithnia ar Algartaim Prim agus
Kruskal

Usaid Algartam Prim agus ansin Algartam Kruskal chun crann réisithe

josualaigh a aimsiu don lionra thios. T4 4 réiteach fhéideartha ann.

U

Algartaim Shnaithe 2

Athbhreithnia ar Algartam Dijkstra

Cuir Algartam Dijkstra i bhfeidhm chun an bealach is giorra 6 U go dti Z a aimsia.

U

) R P

T /.
AN A
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Algartaim Shnaithe 2

Athbhreithnia ar Algartam Dijkstra

Cuir Algartam Dijkstra i bhfeidhm chun an bealach is giorra 6 U go dti Z a aimsiu
sa lionra seo. An dtairgeann sé réiteach ata ceart?

Nuair a chuirtear i bhfeidhm Algartam Dijkstra, tairgeann sé an bealach is
giorra de UWYZ ag a bhfuil meachan iomlan de 8. An bhfuil sé seo ceart? An
bhfuil bealach nios giorra ann?

3
3
S
4 1
10 @
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Algartaim Shnaithe 2

An Riomhchlard Dinimicitil a chur i bhfeidhm

Dynamic Programming is based on Bellman's Principle of
Optimality

Any part of the shortest/longest path between the source and

sink nodes is itself a shortest/longest path

Or: "any part of the optimal path is itself optimal’

Fadhb Fiorshaoil a Léeirmhiniu

| roinnt mhaith suiomhanna 2
fiorshaoill, is ceist -
thabhachtach é an bainisti C°"°e"“ S Moteing

stoic.

Roghnaigh fadhb fiorshaoil a
bhaineann le daileachan né
bainistit stoic agus usaid

Timthriall an tSamhaltaithe chun f\k

| J
an fhadhb/na fadhbanna ata \GmV/

roghnaithe agat a shamhaltu.

11
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Fadhb Fiorshaoil a Léirmhiniu

Fadhbanna a cheapadh

s . , .. Formulating
Raiteas Faidhbe: Ta an stoc deiridh
de chonsdl cluichiochta nua ag an
Riomhshiopa. Cad é an bealach is
fearr chun dul chuig an Riomhshiopa
Evaluating Mathematical Translate to
Solutions Modelling Mathematics
& Computing J
Solutions

ar an taobh eile den chathair?
Timthriall an tSamhaltaithe

Fadhbanna a aistrii go Matamaitic

Is féidir an chathair a Iéiria le lionra simplithe

mar ata léirithe thios agus is féidir prionsabal Bellman a chur i ‘f‘;\ //f
B:: 41::-'—‘;"
bhfeidhm go direach ar an lionra. m
J 10
9
il
=
- Joystick
Juction
1

//
e

12 0 1
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Timthriall an tSamhaltaithe

Réitigh a riomh

Is féidir fadhb an bhealaigh is giorra a réiteach freisin ach modh tabla
analégach a Usaid. Is € an chéad rud ata le déanamh na na céimeanna a
shainaithint, ag dul siar 6n gceann scribe, mar ata léirithe thios.

Joystick
Junction

Start

| Stage4 | Stage3 | Stage?2 | Stage1 |

13
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Timthriall an tSamhaltaithe
Réitigh a riomh

Usaid modh tabla chun an bealach is giorra chuig an Riomhshiopa a aimsit

Stage State Action Value
P JJ 0+8 = 8*
1 Q JJ 0+6 = 6*
R JJ 0+10=10"
M P 12+8=20
Q 11+6=17"
p
2 N Q
R
Q
O
R
M
J
N
M
3 K N
0
N
L
O
J
4 Start K
L
14
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oTang R

Timthriall an tSamhaltaithe /QW

J

Réitigh a mheasunu |
Solubons Modealling Mathematics
i I
N  CCTRUNNG <

Solvoons

Léirmhinigh do réiteach/réitigh mhatamaiticidla i gcomhthéacs na faidhbe
ata a samhaltu agat.

Cé chomh cruinn agus chomh iontaofa agus ata do réiteach bunaithe ar d’fhoshuiomhanna
nios luaithe?

Conas a d’'fhéadfa d’fhoshuiomhanna a bheachtu chun do réiteach a fheabhsu
agus conas a d’athrédh sé seo do réiteach?

15
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Fadhb Fiorshaoil a Léeirmhiniu

Fadhbanna a cheapadh

| roinnt mhaith suiomha_nn_a fl'or_shaoil, is ceist
thabhachtach é an bainistil stoic. Concepts through Modelling

Roghnaigh fadhb fiorshaoil a bhaineann le
déileachan né bainistit stoic agus usaid
Timthriall an tSamhaltaithe chun an fhadhb/na
fadhbanna ata roghnaithe agat a shamhaltu.

Mathemabcal
Mogeling

Concepts through Modelling

Raiteas Faidhbe: Conas ba cheart dom stoc
a leithdhaileadh ar roinnt miondioltéiri chun
uasmhéadu a dhéanamh ar bhrabis?

Mathermabcs!
Modeling

16
Oide.ie ( )/
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Timthriall an tSamhaltaithe

Fadhbanna a cheapadh

Caithfidh déantdir cluichi 500 consol cluichiochta a dhéaileadh gach mi agus
féadann iad seo a leithdhaileadh ina n-iolrai de 100 ar thri mhiondioltoir éagsula.
Ta an taille/brabus daileora, in €100ta, as an lion aonad a leithdhailtear ar gach
miondioltdir le feiceail sa tabla.

Formulatng

Retailers 1 2 3 4 5
Evaluating Mathematical Transiale to
Soluiors Modeling Maihematics

Joystick Junction 1 25 30 32 33

Button Bashers 15 16 17 18 19

Froblems
Number of consoles allocated (x100) f

Gamers Grotto 7 14 21 28 35

Ba mhaith leis an dioltéir a fhail amach ca mhéad consdl ba cheart a
leithdhéileadh ar gach miondiolt6ir chun uasmhéadu a dhéanamh ar a
ioncam miosuil.

Stage Value
The retailer being considered The cumulative profit
State Action Destination

& \ 4 \ £

No. of units available No. of units allocated No. of units remaining

Usaid an tabla chun an bealach ab fhearr leis an 500 consél a leithdhaileadh
chun uasmhéadu a dhéanamh thailli/brabis an daileora.

17
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Destinati
Stage State (Units Action (Units e?d:?tslon Value (Cumulative
g Available) Allocated) . Profit)
Remaining)
0 0 0 0*
1 1 0 7*
2 2 0 14*
Gamers Grotto
3 3 0 21*
4 4 0 28*
5 5 0 35*%
0 0 0 0+0=0%
1 0 15+ 0 = 15%*
1
0 1 0+7=7
2 0 18+0=18
2 1 1 15+ 7 =22%
0 2 0+14=14
3 0
2 1
3
1 2
0 3
Button Bashers 4 0
3 1
4 2 2
1 3
0 1
5 0
4 1
3 2
5
2 3
1 4
0 5
5 0
4 1
3 2
loystick Junction 5
2 3
1 4
0 5
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Timthriall an tSamhaltaithe

Réitigh a mheasunu

Léirmhinigh do réiteach/réitigh mhatamaiticidla i gcomhthéacs na faidhbe
atd & samhaltu agat.

Cé chomh cruinn agus chomh iontaofa agus ata do réiteach bunaithe ar d’fhoshuiomhanna
nios luaithe?

Conas a d’fhéadfa d’fhoshuiomhanna a bheachtu chun do réiteach a fheabhsu
agus conas a d’athrédh sé seo do réiteach?

Machnamh

Cad é an priomhthatal a bhain ta as an seisiiin seo?

Cad iad na nithe ar ga duinn breithnia orthu chun an
fhoghlaim seo a ghlacadh ar ais chuig an seomra ranga?

19
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Seisiun 3

Inidchadh ar Dhifearchothromoidi

Réamheolas

Difearchothromoidi

Is é is coibhneas athchursach annna 4,7, 12, 19, 28, 39, ....
cothromoid a shainmhinionn

seicheambh inar feidhm é an chéad 0.1.3.14. 57. 227. 966. .. ..
téarma eile den téarma no6 de na R ’ ’

téarmai roimhe. 0,1,1,2,3,5,8,13,21 ....

Is minic a bhaineann an coibhneas

matamaiticidil seo leis na difriochtai 1,2, 2,4, 8, 32, 256, ...
idir luachanna comhleantacha

d’fheidhm d’athrog scoite — agus is

uaidh seo a thagann an t-ainm

Difearchothromoidi.

Réamheolas

Smaoinigh siar - Fadhb focal 6 Sheiminear Naisiunta 3

De réir an fhinscéil, bhi Ri Shirham na hindia ag iarraidh duais a thabhairt da
sheirbhiseach as ucht an cluiche fichille a chumadh agus a chur i lathair do.
Bhi an chosulacht ar an scéal nach raibh a sheirbhiseach ag iarraidh méran a
fhail: “Tabhair dom gran cruithneachta le cur ar an gcéad chearndg den chlar
fichille seo, agus dha ghran ar an dara ceann, agus ceithre cinn ar an triu
ceann, agus ocht gcinn ar an ceathrd ceann agus da réir sin, ag dubailt na
cruithneachta tar €is gach cearndige, tabhair dom déthain gran chun na 64
cearnog a chludach.”

“Nil moran a iarraidh agat. Gheobhaidh tu toradh do ghui” a duirt an Ri os
ard.

Bunaithe ar shliocht 6 “One, Two, Three...Infinity”, Dover Publications
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Réeamheolas

Matamaitic an Teastais Shoisearaigh

m

T,=1 T,=1=2
T,=2 T,=2=2
TJ:d T3=4:2:
T =8 T,=8=2°
T.=16 T, =16=2

[

8 =32+ PP a2 v 2P

2xS, = 2+ B2 20, + 20 4 2%
-8, = - (20 B2 422 420+ 2+ +2Y)

n2“-2°- 2“-1 SMZZ“-I
Réamheolas
Matamaitic na hArdteistiméireachta
j T =1 T,=1=2
T,=2 T,=2=2
T‘=4 T)=4=2
T,=8 e =g8:=2"
T =16 T 16=2°

3

[Recurrence retation T, = 2" neN. =1 |

S, =12 + 2+ 224 A2

This a geomelric series
The firstterm a =1, the ratior=2

a(r" - 1) _1@%-1) o — met_ 1
S = (r—l) => S,,‘-"——'(z_l) 364 (2 )

21
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Cad a Shocraionn Ord
Cothromoide?

Smaoinigh ar an seicheamh uimhreacha: 0,1,1,2,3,5,8,13,21 ....

Ord = an difriocht idir na

Recurrence U = U +U hatriallta
relation
n>1, neN = (n+1)-(n-1)
= 0Ord=2

Deir muid go bhfuil an chothromaoid seo aonchinealach mar gurb iad na
téarmai a thagann roimhe amhain a shocraionn gach téarma.

Oibrigh amach ord

' Difference Equati'on " Order of the | Homogeneous or

Equation InHomogeneous
SU__ +6U =0 1 Homogeneous
3U_+U_ -2U =0 2 Homogeneous
U  -9U =0 2 Homogeneous
n+2 n
- InHomogeneous
Un+3 N 5Uﬂ+1+ 6_0 2 g

22
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na Sainchothromoide seo a leanas

Cabhraionn Sainchothromaid linn slonn a dhéanamh amach d’aon téarma
pé acu a bheadh na téarmai a thainig roimhe ar eolas againn né nach mbeadh.

Smaoinigh ar an difearchothroméid den 2% hord Un+2 - 5Un+1 +
6Un = 0 Feicimid gurb iad comhéifeachtai gach téarma 1Un+2 -
5Un+1+6Un=0

Difference Equation Homogeneous or Characteristic Roots of

. InHomogeneous  Equation ' Equation
Uu.,-5U  +6U =0 Homogeneous 1X* -5X+6=0 X=2,%X=3

Obair Ghrupa

| ngrdpai, machnamh a dhéanamh ar na difearchothromdidi aonchinealacha den
29 hOrd agus an tsainchothroméid mar aon le fréamhacha na gcothromoidi sin a
oibrid amach.

SU _-6U =0
n+2 n

3Un+2+ Un+1-2Un=0

Un+2 -6Un+1+9Un=O
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Treoir don Samhaltu Matamaiticiuil

| roinnt mhaith suiomhanna

fiorshaoil, is ceist = .

p ’ g ., C ts, then Modell
thabhachtach é an bainistit DUESEES SIS0 (uCHT S
stoic.

Roghnaigh fadhb fiorshaoil a ; = ’:3\\

bhaineann le daileachan né
bainistiu stoic agus usaid

Mathematical
Timthriall an tSamhaltaithe chun o m
an fhadhb/na fadhbanna ata

roghnaithe agat a shamhaltu. x\: m¢/

Fadhb Samhaltaithe Mhatamaiticiuil

Raiteas Faidhbe:

Lion na mbreac sa tSlaine a fhail
amach sna blianta beaga ata
romhainn, tar éis roinnt breac a
thabhairt isteach san abhainn roimh
shéasur bliantuil an ghoir.

24
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Fiosruchan faoi stidir an scolaire

| ngrapai,

° plé a dhéanamh ar an
gcineal de thaighde culra a
d’fhéadfadh scolairi a
dhéanamh chun an fhadhb
seo a dhéanamh nios
soiléire.

° breithnid a dhéanamh ar
aon fhoshuiomhanna a
nglacfadh scolairi leo.

Toradh an Phlé

Ag tas 2021, thug bitheolaithe dha bhreac déag isteach chuig limistéar
leithlisithe den abhainn go direach roimh shéasur bliantuil an ghoir.

Fuair siad amach gur thainig méadu faoi dho ar lion na mbreac faoi thas 2022.

Ghlac na bitheolaithe a bhi freagrach as an obair leis go bhféadfai
difearchothromoid a usaid chun lion reatha na mbreac a shamhaltu.

25
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Lion na mBreac a fhail amach
An Fhadhb a cheapadh — Foshuiomhanna

Ghlac an bitheolai leis go bhféadfai lion reatha na
mbreac a shamhaltu leis an difearchothromoid seo
a leanas:

Pn = 2.1Pn-1 - O.9Pn-2

mar arb é Py lion reatha na mbreac san abhainn
agus nEN.

Mathemaﬁcal Imnséain o
Modelling Mathamatics

Po=121in 2021, P1=24 in 2022

. ion na mBreac a fhail amach

Fadhbanna a aistrii go Matamaitic

Pn=2.7Pn1— 1.8Pn2 mar arb é Py lion reatha

na mbreac san abhainn agus neN.

Cén cineal cothromoide a léirionn sé seo?
Ni mér dudinn
(i) an difearchothromaid seo a réiteach.

(i) Riomh an lion breac don chéad, abraimis,

dha bhliain eile

26
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Lion na mBreac a Fhail Amach

An Réiteach a Riomh:

Sainchothromoid x2-2.7x + 1.8 =0

Trid an gcothromaid chearnach seo a réiteach,

T& na fréamhacha difridil, mar sin Pn=I(a")+m(p")
Pn =1(3/2)" + m(6/5)"
Ag glacadh le Po=12 agus P1=24 faighimid
Po=1(3/2)%+m(6/5)° = 12 [+m =12
P1=1(3/2)+m(6/5)* = 24 — 51+4m=80

Lion na mBreac a fhail amach

An Réiteach a Riomh

Dide.ie

Na comhchothroméidi seo a réiteach
[+m =12
5l+4m =80
| =32 agus m =-20
=> Pn=32(3/2)" - 20(6/5)"
Seo an réiteach ar an difearchothromaéid.
P2 = 32(3/2)? - 20(6/5)? = 43.2 = 43 breac in 2023
P3=32(3/2)3 - 20(6/5)° = 73.44 = 73 breac in 2024

27

Two distinctroots a ,
U, = (la") + (mp")

=
KJ

The roots are different we
will use equation
P = la)" + m(p)"

—
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L ion na mBreac a fhail amach

An Réiteach a Mheas

12 troutin 2021 24 trout in 2022
43 troutin 2023 73 trout in 2024

An ndealraionn sé go bhfuil sé seo cruinn, bunaithe ar
fhoshuiomhanna roimhe seo?

Cén tionchar a mbeadh ar do réiteach da n-athréfa
d’athréga/d’thoshuiomhanna?

Lion na mBreac a fhail amach
An Fhadhb a cheapadh — Foshuiomhanna

Rinne na bitheolaithe, agus iad thar a bheith sasta
lenar bhain siad amach, a samhail a choigeartd chun
athscaipeadh na mbreac ar aibhneacha eile in Eirinn a
chur san aireamh.

Mathematical

Ag tas 2025, t4 sé beartaithe ag na Bitheolaithe Modelling

fiche breac a bhaint amach as an tSlaine agus iad
a athdhaileadh ar aibhneacha ar fud na tire.

Leasaigh an bitheolai a samhail mar seo a leanas:
Pn = 2.7Pn1— 1.8Pn-2 - 20 mar arb é Pn lion reatha na
mbreac san abhainn agus nEN

28
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L ion na mBreac a fhail amach

Fadhbanna a aistril go Matamaitic

Pn=2.7Pn1— 1.8 Pn2 - 20 mar arb é Pn lion reatha na
mbreac san abhainn agus nN

Cén cineél cothromodide a léirionn sé seo?

Usaid an tsamhail leasaithe agus riomh an
lion athbhreithnithe breac in 2025 agus 2026.

Mathematical

Lion na mBreac a fhail amach

An Réiteach a Riomh

solution

Population in 2025 P, =2.7(73) — 1.8(43) - 20 =99.7 = 99 trout in 2025 constant  BIATETES
n an+b
Population in 2026 P, =2.7(99) - 1.8(73) - 20 =115.9 = 115 trout in 2026 an+b
3 I = +bn+c
Revised modelling Equation: P,=27P,,—-1.8P,,-20 an’ + :M c
n O -+
Rearranging to find particular solution:  P,-2.7P; 4+ 1.8P,, =20 =
Pn -2.7P,4 + 1.8P. =0n-20 X
(antb) -2.7(a(n-1)+b) + 1.8(a(n-2)+b) = 0n-20 /fif‘m_:\\\_
anthb -2.7(an-ath) + 1.8(an-2a+b) =0n-20
- Mathematical
an+b -2.7an+2.7a-2.7b +1.8an-3.6a+ 1.8b = 0On-20 Bl  Modelling [T
0.1an=0n = a=0 ’
-0.1b=20 = b=-200 -:

29
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A Second order inhomogeneous equation is of the form:
soluuo
aP, + bP,_, + cP,., = F(n) S m'
Kn+c an+b
. = 2 anfebnec
The solution to an inhomogeneous equation has two components Knitin+m PRy

ap~+h
P, = |general soln.of associated homogeneous dif ference equation] + [ particular soln.of full eqguation]

So, to sclve an inhomogeneous difference equation we must first find the general solution to the
associated equation (also known as the complimentary equation) and then the particular solution to the
inhomogeneous equation.

Lion na mBreac a fhail amach

An Réiteach a Riomh:
Ma usdidimid an meastachan le haghaidh 2025 agus 2026, faighimid:

P, =1(3/2)" + m(6/5)" - 200

Using earlier estimates 2025 P,=99 and 2026 P,=115
P.=I(3/2)" + m(6/5)" - 200

P0=I(3/2)0 o m(6,5)° - 200 = 99 = I +m = 299
P,=I(3/2)" +m(6/5)'- 200 = 115 = 151+ 12m = 3150 4 — W
Solving these simultaneous equations [ = —146 and m = 445 e

P, = (-146) (2)" + (445) (g)" - 200 ka

|

92 .
[ -

Evaluating the Solution

2025 Py =99 | | fQ
(from earer estimates)

2027 P, =112 Mathematical
2028 P, =76 WModeeg

2029 P, =—16

K ' ' ’ . "
2025 2026 2027 2028
" R
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Ma& Uséaidimid Po=43 (2023) agus P1=73 (2024), faighimid:
L L

P, = I(3/2)" + m(6/5)" - 200

However, if we used 2023 P,=43 and 2024 P,=73
P,=1(3/2)" + m(6/5)" - 200

P=1(3/2)" + m{6/5)° - 200 = 49 = l+m = 243 m
7 —

P,=1(3/2)" +m(6/5)'- 200 = 73= 151+ 12m = 2730

el

Solving these simultaneous equations | = —62 and m = 305

B, = (=62)(2) + (30%) ()" - 200

| B=(-62) ()" + (305) (£)" - 200

2023 P, = 43
2024 P, =73
2025 P, = 99

2026 P, =117

2027 P, =118 ﬁm ‘
. SRS Mathematical

Modelling

Y,

3/
=

> n
) ’ 2 ’ P ) q
2023 2024 2025 2026 2027 2028 2029
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An Fhoghlaim a Shineadh

\Y - K ‘ being able to critically
W o | Determine the Population of = )
0‘ b\e model fasiratie skl Jor =z
them to acagwve™ p 16 LYy

o© Trout in river Slaney

Evaluating the Solution:
How accurate and reliable is your solution based on your earlier assumptions?
What effect would changing your variables/assumptions have on your solution?

How does your solution compare with previous solutions/iterations?
Can you refine/alter your assumptions to improve your solution and will this
change your solution much?

What might a further iteration look like?

How could the model be refined to improve its accuracy?

Machnamh

Cén méid a chabhraigh an seisiun seo leat i dtaca le
do thuiscint ar an gcaoi ar féidir difearchothromaéidi a
fhorbairt agus foirm a chur leo tri fhadhbanna
barantila samhaltaithe?

Cé chomh hasaideach/abhartha, dar leat, is bhi an ceangal traschuraclaim a rinneadh inniu
leis an matamaitic?

32
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Strand 1: Mathematical Modelling
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Strand 2: Mathematical Modelling with networks and graphs
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Strand 3: Mathematical Modelling the physical world; kinematics and dynamics
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Strand 4: Mathematical Modelling a changing world
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Translating the Problem to Mathematics:

: It ks fine for a problem to
What mathematical approach will you use to solve F e i e
the prablem and why? solution to it depending on
Where will your assumptions and variables be the assumptions chosen,

used in your model?

Formulating the Problem:
What is the problem being asked and what
research must you do?

What variables (factors) will affect your model _v.ﬁ. >ﬁﬁ=mﬁ —Smn_am
and what assumptions will you make? t gmn—.-mq-._m.nmnm_ z_Oﬁm_:q_m.

Can you predict what the output of your model
Self-Assessment Tool

Computing the Solution:
How did you calculate your solution and
what affect did your variables and
assumptions have on it?
What tools (technology etc.) did you use in
your solution and did this enhance: your
calculations?
How will you present your solution
(graphs, charts, other visual aids)?

will achieve and for what context (who/what)
will be affected by your model?

Next iteration Evaluating the Solution:
How accurate is your solution based on your earlier
assumptions?

Itis important to show Can you refine/alter your assumptions to improve your
HOW yo o 8 solution and will this change your solution much?
improving with each It may be helpful to present
iteration and why you your work 50 that someone
ugé unfamiliar to your project
assumptions/approach. will understand it

resented
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