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“Super Cane for Sustainable Energy”
The Equipment that creates renewable energy for senior citizens, disabled persons,
travelers and explorers.
Presenter Pattradanai Toopsuwan
Supervisor Mrs.Thiparpa Srivarangkul
Triam Udom Suksa School, Bangkok Thailand, E-mail: pattradanai.jade@gmail.com

ABSTRACT

Super Cane for Sustainable Energy
is created to solve the problem of energy
consumption and produce renewable energy.
It also generates clean energy from
the source of energy that is around us.
Innovative energy caused by pressure
shocks, vibrations, converted into electrical
energy to charge superconducting and
delivered to the energy storage system (ESS)
at all times when you are unavailable
navigation as a small energy power bank
which are created every time the power is
power generation using super cane for
sustainable energy has not ended. It is also
useful to create enormous value to life
with an energy storage device connected to
the electronic key to life

The urgent electricity needed such as
automated external defibrillator (AED),
hearing aids, emergency SOS, heart rate
monitor. The energy storage graphene battery
power with the USB to distribute clean
power to critical devices instantly.

This is an important contribution to energy
storage to share power, bring benefits to the
lives of themselves and of people in society
with a renewable energy share of the future.

INTRODUCTION

A rapid increase in the need for energy,
especially electricity, inevitably leads
to a rise in the level of pollution of all types
as a result of the production processes.
Several alternatives have been proposed
including the use of sustainable energy.

On another aspect, the world, has been
entering an aging society with currently
more 600 million people who are older than
65. Thai demographics is confronting
the same situation. As an attempt to improve
the well-being of elderly from the perspective
of the useof renewable energy resource,

a prototype of “Super Cane for Sustainable
Energy” is designed in this project.

This portable device produces and stores
electrical energy from a mechanical force
exerted at the base of a supporting cane.

It can also be incorporated into different
types of commercially available walking
canes, including crutches and trekking poles.
Electric power generated by the device can
be used for small electric appliances such as
hearing aids, blood pressure monitor, heart
rate monitor (HRM), GPS SOS smart watch.

OBJECTIVES

1. To design a device that can produce and
store electrical energy from mechanical
stress.

2. To create a prototype for inventions
aimed at both daily activities and energy
generation/energy storage.

3. To lead our technology, the majority of
which currently is powered by renewables,
to run on renewable and clean energy
instead.

4. To help senior citizens, people with
disabilities, travelers and explorers whose
livings or occupations generally require
staffs (with flashlights)

Full Paper 1



METHOD

1. Piezoelectric rings were used to convert
mechanical stress into electric potential.
We tested the electric power generated by
a stack of piezoelectric rings connected
in parallel by measuring the current and
potential difference produced from
a mechanical press on the stack. The electric
current and potential were measured
using an oscilloscope and a multimeter.
Mechanical force was exerted manually.
To maximize the electrical energy obtained
from each press, a spring with a diameter
equal to that of each ring was used to allow
the system to rebound, as shown below.

@@(D) Portable energy bank.

@ (C) Circuit.
<::'(B) Set of 22AWG electrical wires for the circuit's input.

@ (A) Piezoelectric ring and springs.

Figure 1 : Overview of the Super Cane
for Sustainable Energy

2. Circuit of piezoelectric rings were
connected to a diode bridge circuit to rectify
the potential difference. The direct electric
current was then transmitted through three
super capacitors connected to an energy
harvester circuit (LTC3588) to facilitate
energy storage into a graphene battery.

The schematic drawing is shown below.

AN
PIOIN
PIOIN

LTC
Energy
Harvester

I'TT

Figure 2 : Circuit design

Full Paper 2
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PROTOTYPE OF SUPER CANE

The circuit was incorporated into various
types of commercially available supporting
canes. To protect the stack of piezoelectric
rings, a rubber cylinder was used to cover
the rings at the base of the cane.

3 layers 1

Figure 4 : The rubber cylinder

RESULTS AND DISCUSSION

The electric power produced by a stack of
piezoelectric rings and a spring upon
a mechanical press measured by
a multimeter was approximately 0.77 MW.
This average power was obtained from 10
repetitions. Based on the average number of
steps taken by Thai elderlies of 4,764 steps
per day, our device can produce up to
3.68 W/day. The piezoelectric rings-spring
system was then connected to an energy
storage system, which includes super
capacitors, the energy harvesting circuit,
and a graphene battery.

G INSTER

B - - - - - - B -

oo S N ]
B 660 6000a00000600000000 0 600G a0n000000600006000ad 11: 22,20
L 5 & 5 5 = ain 5 5 12 chan off

1: 168.84ms
_2: chan off

| Frequency
|1: 49, 45Hz
:2: chan off

| Rize Tirne
0 1i 6. 12Ems
....................................... i, |® chan off
B Sn= EDGE  FAC
S8, BE15Hz =D

Figure 5 : Measurement results (oscilloscope records)

Figure 3 : The circuit was incorporated.
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The complete circuit was incorporated into
different types of commercially available
supporting canes, crutches, and trekking
poles. To increase the achieved power,
four sets of stacks of piezoelectric rings
were attached to the base of a cane.

Each set was protected by a rubber cylinder.
The electric power stored in the battery
is available through a USB port.

CONCLUSION

We have designed a device which can
harvest and store electrical energy from
mechanical stress due to pressure at the base
of a supporting cane. The device consists of
a stack of piezoelectric rings and a spring,
and the power is stored in a grapheme
battery. The system can produce an average
electric power of 3.68 W per day.

This device when incorporated into
a supporting cane can produce sufficient
power for small electrical devices such as
hearing aids, blood pressure monitor, heart
rate monitor (HRM), GPS SOS smart watch.

Power(W)

100
90 88344
80 /
70

Measurement results Measurement results
with Digit Precision Multimeters with digital force gauge
Number Number

Quantity of electricity Power
of of
time(s) (mA) time(s) (J) (N-m)
1 0.08229 1 463.547
2 0.08192 2 364.252
3 0.07430 3 208.478
4 0.06413 4 305.147
5 0.09410 5 463.000
6 0.10560 5 321.506
7 0.02080 7 241.966
8 0.04146 8 397.525
9 0.02116 9 398.583
10 0.08116 10 331.853
‘ Average ‘ 0.06859 ‘ ‘ Average ‘ 358.5857 ‘

Figure 6 : Measurement results with Digit Precision
Multimeters.

Input voltage from piezoelectric with spring base

Number Digital Multimeter Oscilloscope
of Pressure Rebound Pressure Rebound
time(s) Voltage (V) Voltage (Vp-p)
1 5.83 3.61 30.00 4.08
2 3.24 -1.43 34.02 3.36
3 -1.98 1.74 28.02 3.60
4 5.69 -2.07 20.06 6.96
5 -4.85 -0.81 21.04 1.44
8 -1.64 1.29 28.06 1.92
7 5.84 0.98 32.06 1.44
8 0.73 217 32.00 35.04
9 6.05 -1.61 34.04 38.04
10 2.73 -1.58 21.04 4.08
‘ Average ‘ 4.038 ‘ 1.729 ‘ ‘ 26.034 ‘ 9.996

60 / 839
50

40 =$=Power(W)
30 = Energy 3.681 W / 1 Day
20 (4,764 Steps walked in a day)
10 =~ Energy 20.613 W/ 7 Day

=~ Energy 88.344 W/1 Month
1Week 2Week 3Week 1Month

Figure 8 : Circuit design

Figure 9 : QR code for video presentation
Super Cane for Sustainable Energy

Average PER (times) 5.767 ‘ ‘ 38.030 ‘

Figure 7 : Input voltage from piezoelectric with spring base

Full Paper 3
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ANSANYINAYDIANUTUTIUVDIATENARIN LUAUEIULED
AAN1SEUEINTITAIYVBIYD Staphylococcus aureus
(Antibacteria of Crude Extracts fromm Chromolaena odorata)
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wuseonidu neufl 1 nswdsuansatnainluaiuide Tnsuvadu 3 seduaududu Téud 100, 250
Lag 500 me/ml Aoudl 2 W3suomIsEasuTouuULTalneds Acar diffusion wazmeudl 3 W3ey
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iieldn1smaaeudae38 Disc diffusion techniques F99znenatsazalongunaaes Ae a1sain
PnluauFeAUTLTURN LagasaatenguAIuAN Ao DMSO waze1nundedy asuunseaunses
wEnilusunamIziRsaie Mﬁﬂﬁ]’lﬂﬁﬂﬁ]”]ﬂLWﬂngﬁlﬂL%@%ﬂﬂﬂﬂiﬂﬂmiuﬁﬂmﬁﬁa LagINUUIN
Lé’umuquéﬂmwaw%mmiaﬁtﬁm%u nuirarsafaainluatudednadenisdudanisiaiy
19440 S. aureus waraNNIUTeUTsuNan13SUSLTovesaTInguNAaBILanduAIUAN NN
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yumdusiuguinatsvesuinalawinidy 4.63 cm sesasndeansafnainluauidedisianuidudy
500, 250 Waz 100 mg/ml Anadsvun WushugudnaswesuInalaviniu 1.16, 0.97 uaz 0.81 am
Anldusesay 17.49, 20.95 waz 25.05 Y9INGUAIUANKUUUIN AILAIAU dIUA1T8AI8NGUAIUAL
wuuay (OMSO) lavhlAnuinalalurmumzie

ﬁllll?lg']ﬂﬂ']i‘ﬂﬂaa\‘l

1. §ransatnannluaudelneduratndoieniueannududy 95% v/iv Suasenisiuds
1513 EUaTe S. aureus ud1 aviinusnaldluumzdsaderivenansataanluaude

2. $raududuresasataannluanuidoluansazars DMSO fnaseuszavsamlunisduds
M9TSUede S. aureus ud MuAEEhugLEnasasUinalaluugAsearuaney

[ -4
ngUsTaeAvaLlaATIU

1. WafnwsnsannansanluanuldalngisNSuYanameLenIUBaANUINTY 95% V/v

2. [ NBANWINAYBIATANANNLUAIULAB L AT WY ENAA F8LONIUDAAINUUTY 95% V/v
Tun13fugensaseuesde S. aureus

3. ielTeuisulszansainlunisduginisiasyiulavea®e S. aureus UBIEITANADIA
TuanudeNTA UL NeE1anulusvinazane DMSO
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NANIINNADY
VUIALFURILALENAT9YRS Anade | dou
ansazanefildnagou ustaadla (cm) @ | deauy
ﬂgﬂfn‘ 1 1;6117'1' 2 1;9117’; 3 | (cm) |amsgu
(SD.)
AT 100 0.89 0.75 0.78 0.81 0.07
NANNAADY meg/ml
(envatrio anadudiy 250 095 | 095 1.01 097 | 003
Tuauide) mg/ml
AULTUTU 500 1.13 1.16 1.20 1.16 0.04
mg/ml
Positive Control : 4.63 4.63 4.62 4.63 0.01
, gINUNTTU
NANAIUAN
Negative Control : 0 0 0 0 0
DMSO

1599 1 wansdudawuaiiise S. aureus vosansainanluanuidouazansaratenguaiuny
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waznguAruauLUUaviAtadsvuaduiuguinatswesudnalaluaumizide 463 waz 0 cm
RHRREET

29 7 wansusalaiintuuuaumigie 29 8 wanausalanAnTuuUUINLIT

U ﬂij:ﬁwlﬂﬂax‘iLLﬂSﬂﬁ:ﬂJﬂ’JUﬂﬂJLLUUaU ﬂJE]QﬂE]:iJﬂ’JUﬂNLLUUU'Jﬂ
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vuadurugudnansvasuTanle
drsazaneiiidnagou (cm)
(Aede + drudoauuninsgi)
NAUNARBA 1. ANty 100 mg/ml 0.81 + 0.07
(@sainluaiuide) . o
2. AUWUVY 250 me/ml 0.97 + 0.03
3. ANULINTY 500 mg/ml 1.16 + 0.04
NANAIUAL Positive Control : ennudeduy 4.63 + 0.04
Negative Control : DMSO 0+0

M50 2 WATIVHANTEUSMUATISY S. aureus vosasaRAINlUAUERLAYANSATANENGNAIUAY

WUINGUNARBIAAUATNTY 100, 250 waz 500 me/ml NFUAIUANLUVUINAL HUUAU
fifadevruaduniuaudnanwesuinala + dudesuuunasgiudndu 0.81 = 0.07,
0.97 + 0.03, 1.16 + 0.04, 4.63 + 0.04 taz 0 + 0 cm ANAIAY
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. AnadgruIAEUNIY | Aadsvuiadudiy | Sesazvssaiafe
NAUNAADY
9 4 a 4 a 1
N ., . |AudnansvasuTaala|audnansvasuiinla ANUUANAY
(snsanaluauLda) , , . )
lunguneaas  [lunguAtuaniuuuan| IuALEURIUAUENAT9
(cm) (cm) Yasustla (cm)
1. ANULTUTY
0.81 17.49
100 mg/ml
4.63
2. AALTNTU
0.97 20.95
250 mg/ml
3. ALTNTU
1.16 25.05
500 mg/ml

M13799 3 WisuieuUseansamlunsduduuaiinse S. aureus SEMINNAUNARBIIUNALATUANLUVUIN

NUIMNFUNAGBIANULUTY 100, 250 Uag 500 mg/ml diAadevuaduNIuaudna

vosusadldluanumieiednluiosay 17.49, 20.95 uag 25.05 YBINGUAIUANLUTUIN

Aundevinadurugudnatavessinald (em)

A

5
45

4
35

3
25

2
1.5

1
- m 0 B

0 asazanenly

100 mg/ml 250 mg/ml 500 mg/ml Positive Control ~ Negative

Control 1R RA

N3N 1 wananan1sdudauuaiise S. aureus MNARBETLIAEURNUALINaNsVBIUTIMA
vosansannInluauideuazansazanengualuay

WUI mﬁazmaﬂfjumuamLmeﬂﬁUizam%mwiumﬁﬁuéy’qLwﬂﬁlﬁta S. aureus 19
ﬁqm 509891 fa arsatnanluanudeiifiannududu 500, 250 way 100 me/ml FwilAnusala
IumumwL%@ﬁﬁﬁhLa?%asuumé’ur;huﬂuéﬂmﬂwhﬁ’“u 4.63,1.16,0.97 waz 0.81 cm AUEIAY
dumsavmengumuauuuuaulivlfiasunalaluaumiside
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d5UuazafusgNan1sNNae s

1. 31nn15Any1IsN1sannaIsanlualuide launisugainmigieniueaniududy
95% v/v iilesannisudainansadnaiided Ae arsadnazlignaiuieunazduisnsilidudou
uazd1edsneuifedesnsinuiusudisvasasannluaudesuenuiuslunissudinisiasy
vosuuAfiSevosuim ulfams anws Saunail uazeywas mdu findnitnsadaanssieieniuea
aududu 95% v ilissansanassansatnanluauidelunisdudinisasyee e S. aureus
T¥uafifign ndsannadnazitunszsmeleniusasen uazidonlddvinazats DMSO lunisideans
arsatavery iesnndudvinazanedilifids Jsausnazansansatnanfivléd vaendy waglalliug
lunsudsnsaiamende . aureus

2. nmsfnwinansdudsuuaiise S aureus vesasatnainluaiuide nuiiansada
annsndudinaaiyrende . aureus 18 iesniuinalalunumsidsnde fadulunuauuisy
figely aenndosfuauitedeanisinviisuifisvansataanluaruidesuejiiuzlunisduds
naainuesnuafiforesiian ufants anins Saunadl uazeyvas Ay Anandiaisade
nnluauidesudinisiadyreade S. aureus I wazauAfoidessauudauidevesymud uasaing
wavaniz Tnamitluauidedigrisiuwuaiiouazites

3. 9nn1sisuifisunanisdudsuuafite S aureus vesansataainluaiuide
LAYENTAYANENGLAIUAN NUTIIATTAYABNGUATUANLULUIN (BIn1undedu) SusAvBamlunisduds
wuALSe S. aureus léfﬁﬁqm sosaaunfeansatnanluauidedidaududu 500, 250 waz 100 me/ml
s?iqﬁﬂﬁt,ﬁ@U%L’Jmlas[,ummwwLﬁ?}’aﬁﬁﬁ%aﬁwumLé’umu@uﬁﬂmqwhﬁu 4.63,1.16, 0.97 waz 0.81 cm
pud1fy druansagatenguaruguuuuay (OMSO) ldsinlfiAnuinalaluaiumizde Taeidle
Aaruduturesasataifindy Annfsruinduiugudnaosinaldunumsdeianiututuiy
LLam’jﬁUiz%m%mWIumiﬁué‘?qmiw%mﬂmL%a S. aureus UOIE1TANNIINTUATNULEOUUITAUATINL
aruduiuvesansatnanluaude Wulumuausfguiney

UIUIUNIU

nsfnwiUSsuiiisuansataunluaudesveuiuglunsiudinmsinigueuaiize.
2555. [poulail]. wWdslean : http://www.research.rmutt.ac.th/wp-content/
uploads/2014/03/127276.pdf. Fufuiiletudl 20 wewnAs 2562).

Akah PA. Mechanism of hemostatic activity of Eupatorium odoratum. Int J Crude Drug
Res 1990 ; 28 : 253 - 6.

Joshi R. K. Chemical Composition of the Essential Oils of Aerial Parts and Flowers
of Chromolaena odorata. Journal of Essential Oil Bearing Plants 2013 ; 16(1) :
71-75.
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Pandith H, Zhang X, Liggett J, Won Min K, Gritsanapan W, Baek SJ. Hemostatic and
wound healing properties of Chromolaena odorata leaf extract. ISRN Dermatol
2013;2013:1-9.

walve. [paulavl]. Wdslédan : httpsy/medthai.com. Gududlotud 12 woednieu 2561).

AnAe. [eoulail]. wWdslaain : https://www.wikipedia.org.

(FududloTuil 4 nuanius 2562)

auide Tuanuide wazassnaaulde. 2558. [pauladl]. Wdslaain :
https://puechkaset.com. EufilloTuil 19 wgwanau 2562).

aunillafonfd sai3ed. 2558. [poulatl. Widslaain :
http://www.foodnetworksolution.com/wiki/word/1197/staphylococcus-aureus.
(GuduiloTudl 20 ngun1AY 2562).

nstestunisinderisumisige. 2560. [eoulat]. Wiisléann : files//C/Users/User/
Downloads/103366-Article%20Text-261121-1-10-20171119.pdf.

(GuduiloTudl 20 ngun1Ay 2562).

anude.. Juiunlilduaiuiiv. 2558. [eoulavl]. wWhisldann : filey//C/Users/User/
Downloads/YYYYYYYYYYYYYYYYY59.pdf. (Buduilofuil 20 weuaiau 2562).

MenumHfelsvansnmvesasatnonluaudewssluadavmlunsidavanawileld
15sedzUadIngu. 2558. [paulatl]. 1dslaann : http://oservice.skru.ac.th.
GuduiloTuil 25 wguaiay 2562),

MMUNETU (Kanamycin). 2558. [paulail]. 1Wdslaain : http://haamor.com/th.
(Gududlotudl 25 nguniau 2562).

nsRoEURTIugas Staphylococcus aureus WAYLLIMNITAUAN, 2552. [oaula].
Waalaann : http://medinfo.psu.ac.th/smj2/27 4 09/27 4pdf/08nitipong.pdf.
GuduileTuil 3 fueneu 2562).

fvhavaneerinsindilifidaaiin DMSO (lnumiia davtenles). 2562, [eoulat]. wWhiddan :
https://www.toray.co.th/products/chemicals/che_0150.html.
(FuudloTudl 27 ngednieu 2562).

nsafauenansoangvsIatinmuariinTziedusEnaumaaiionasulng. 2561,
[ooulatl]. Wdelaain : https://www.tistr.or.th/tistrblog/?p=4737.
(FududloTudl 27 ngednieu 2562).

Tsalwainsje. 2557. [poulail]. wWddleann : http//dst.or.th/Publicly/Articles/

1195.23.12/0ZVwsssrEf. (FufudloTudl 27 ngednisu 2562).
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TAseuAfinAEnT
dl Y] -7}
L399 FUdaU modulo §1uU 3

UFA Bunariug’
WNGIYNIN UTley”
a5ty Y’
W358 GueAuNs
uuanT ATIYIAT

UNANED

ieanndaqiudumesidaludeidrfyunn iundeyadiudilaiinzidutydsurais
Unsinshnlifuduwmesidauinuneg vinli hacker n3edyqusehvg orairdeyavensiluldlunisia
919988 RUVRUTT ez InuranTlUldnseviie %Qﬂwﬁ’mﬁmms;miaimuﬁﬁumﬂﬁaawag
suusanidy Aemsnzdilulussuuvesnewinuarldosionisie afesimundsiiasnudoya
il

fmundeldadesiaduiun Wefnuiauuasnde nesiavonsnd 4 4u Ae duil 1
LUaeiadnyInIwIgangy daae dydnval WWulavgiuaiy 4 wan fuil 2 wuasiiavtudl Wou
wazian 2 ndnvhevestadaridngs dufl 3 wasaviis 4 wdn Wegluarmduiusyosnismsasfandouy
vioauyafuluszuvauma x 1ufl 4 thsfaveuusiasfdnusudetudud uazisenmazaunsndoson
TnehstamaniluiBeulusunsuitedsiadonnudaily hacker ety useivganunsonaalaen

14 115 %o 935 Tnnsinw 2562 tniFeulasinsiaunauansafitaesuadnFans
244 31,5 a9 935 Unsdnwn 2562 thiSeulassnswauanuansafAssundneans
% 315 Heq 935 Tnsdinwn 2562 tniSeulasinsimuanuansaftasuadineans
‘agfivinulassnuadnemans nguansznsiBeuiadinmans lsadouniougaudn
*agfivsnulassnuadnmans nguansznsSeudadinmans lsadouniougaudnu
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AnANSsUUsZNA

Imamwfﬁ’wL%a%{ﬁiﬁé’a&memqmwmﬂﬂgmima fussduiu uazasuuant ARSIl
asfivinwilasanu Aldliduugid wuiAnlunsiBuilasenu sasnaunisudludeounnsossing 9
wlnonaen ulassuFesiiadoanysal augdiniiweveunszaaniuognags vevevamuiiou |
AaglAuuzinuastolausuugd o Aeadulasau wagyiggavenstuveunTzAMAMN AU

wariunAses A USnwlusewne 4 samaduidsenfiauenn

oL o a v s
WgdIn dunanug
UIYNNEIUNIN UGBS
Wgasdy Yysnus
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uni 1
UNUI

o

fuazaudAny

UaqtudumesiiniidvinadedInveasiuin svimaigegsiiudumesiis ldinezdu
nevigInTIINeNITiY nsaunuteyadiuiarinudumedidn Fsenavinliglidssasdiindoyaimandy
thswadiumveuslUldlunedifin 1Wu nsalueFuvenst thinsnesanluld dhdeyadiumlulame
HOANSITUY LLazﬁmzﬁé’mﬁﬁlé’mmwauﬁﬁm “the immitation game” Fuduidauisrfunisnensia
Tutsasnsnalanadadl 2 anefinrdafnmuAnfiarairesiaduium Wedrswadeyailvautindaya
vousllHldenTu

NnnsEnwinadaemandilinuefiavindeuiizeaavgiu szuvauaia nsmsasi

Y
(%

wagnssdelay Juianudivailanlglunisasiesiadu
(% s
naUsvasn

1. Wi dvadinaansunussynduagldadiasiadu

2. asnsvakuulndieiiumuUaondlviunveyawaziveannislasnssudeya

vauLun lun1snlATeeu
lEANUINIATINAIAATITRAAVFIUATN TEULANNIA NITNITAIHT Lazn1InIThalasdn
lunsasesadu

] 1 Y
HanA1adzlasu
1. funannuinadnmansiiunisasasiady
2. lpaSesiadiaiiuanudasnsdelviiutoya
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uni 2
LONEISNLNEIVDY

Tunsdninlassnuadamanssiadugiuany gdaviladnwienaisuazainiulesisng 4
fifeatos duiolud

2.1 @ugu

2.2 SEUUANNIA

2.3 NIIANFILazN1Is eI
2.1 1@augu

nswlasaagiule o Wugiudu

Wesanuywd fanuduiasiuiavsiudu ansaladlelddnsdoniiunine
fotaugudy Swinlisfesinunisnadsureudasdnavgiusing q Wduavgiuau weaudila
| Fanny GﬁaLiﬂmﬁ’wé’ﬂﬂmﬂ?i&ml,ﬂul,aﬁumu?mmﬂLasumuﬁm 9 loluegnin aunsaudasavgiusng 9
LﬂuLa%maUléTmstswamLma“ml,muwaa%muu 7 Taudetmin (Weighting) wipa1Uszsman
TasavgIIEY 9 udhauIndy Li’]ﬂf\]ulﬂﬂ’]’ej’e]ﬂiJ’]L‘UULaSUﬁ’mﬁUumax‘i

fegeil 1 asulasavgiuaes 1101101 Wiluavsnidu
35
11011012 = (1'26) + (1'25) + (0°24) + (1'23) + (1'22) + (0'21) + (1°20)
=64+32+0+8+4+0+1
= 10910

nsulasavgruduiugiule o

Aaa

nsulasiaagruavliduavgiula o Anu 92diSnsAnwuieniu Tnenisulsdnuus
nsudadla 2 nsel Ae

1. nsdavgudviidesnisulasduavdwiuiy wiiniswaddiidugiule q I8
TmamimLammmummmauuu 7 wmsmsavgIuiidesnnldsy Tnafumsiivdeannsmaenty
nduAneUnEeaINnITUNg ihlumsiuiagiuiidesnisuuasuasiiviasainnismsionlisn
nszsied1ailen 9 sunseidldanunsaidineufivasainnismslunislasn wuilindeainnisms
iuLLGiazﬂ%’jqﬁme%ui’mﬁuﬁ%lﬂuwaé’wémaﬂLa%muﬁ&’aqmim?{au I@EJLﬂ‘l&%ﬁLMﬁ@ﬁ]’]ﬂﬂ’]i%’]ﬂUﬂ%ﬂLLiﬂﬁﬂ
smmmasmam (Least significant digit %38 LSD) mumwmaamﬂmamﬂumqammw

v

”aﬁﬂmngqﬂ (Most significant digit %58 MSD)

uddu

Az uFnil

Udd

Az JuFNlY
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feageil 2 asudas 2510 Tiduavgiuses
3B Pl

25 | 2 = 12 1 (LSD %30 LSB)
12, 2 = 6 0

6 . 2 = 3 0

3,2 = 1 1

1, 2 = 0 1 (MSD %39 MSB)
\ 2510 = 110012

= a Aw & | a = 9 1o o 3
2. nidlavgudvidesnisuUanduavavdiu Gavnaden) dadlyduaudy 151ving
v & v ° a & v =i A Y @ v san v

wladlidugle 9 10 Tnensiaegiuduiu 9 gumeaugiuiasiuaguiaiiuanaansilaainnise
mziaviuiuieginganadoy nuuiidineuiildainnispaduaswsnianisianadouyiiiu
wgaiuvgIuifeInsUdeudn udufuamadnsiiliainnisaasanizavdruuiuiieguiigavadey
3nAse nszvhegeddn o aunseislameeuiisuiuiminzaulas Jahaisuiulivdeuduevgiu
=~ v = 2 N o g A w 2 & 2
Msvoinsdaaziliuneaton lnsAduuduilaannisivluasausnaziu MSD

fo8197 3 saudas 0.312510 Tiduaagiuaes

359 STttty
03125 ~ 2 =0.625 0 (MSD %38 MSB)
0625 2 =125 1
0.25 "2 =050 0
0.50 "2 =1.00 1

\ 0.312510 =0.01012

nsdvgrudviidesnisuvanduagiudu o Wulasiinauszninnavdwiuiy
waziawnadon (auduuate) Aliinisuenudas 2 asa Tasusnuuasuuumsdmiviunuiuuase
dwsunatloy uanhneuinTiuiy
fhetnedl 4 aaudas 18.62510 Widuavgiuaes
38¥in uendn 2 ads fio 1810 uaz 0.62510
n) wlas 1810 Tiduguass

LAY
18 | 2 = 9 0 (LSD %39 LSB)
9 ., 2 = i 1
4 . 2 = 2 0
2 .2 = 1 0
1,2 = 0 1 (MSD %38 MSB)

\ 1810 = 100102
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%) wias 0.62510 Tiduguaes

SuudNfiv
0625 =~ 2 =1.250 1
(MSD %39 MSB)
0250 ~ 2 =0.500 0
05 2 =10 1
00 2 =0 0
\ 0.62510  =0.1012

2.2 33UUsUNIA
UNTEIn.. A19uAIIUIUAY a, b way m Ly 0 a wae b Asungioudiuluvegla m
(a and b are congruent modulo m) %30 a Aeungleudiy b luuegla m Adelile mib-a) LsnTouuny
§38 a = b (mod m) lunsdifi a lipaungieudiu b uegla m s udguwnuaig a =/ b (mod m)
senANduiuS = vuwsvesiuwduindumiuduiusaounsieud (congruence relation)
nguiun : 1% a, b, ¢, d, m Wudwauduuas m ldwiiv 0
1)a = a (mod m) (autRaeviau Reflexive property)
2) 81 a = b (mod m) a2 b = a (mod m) (@uifauNIng Symmetric property)
3)81a = b (mod m) waz b = ¢ (mod m) a3 a = ¢ (mod m)
(auURnnevon Transitive property)
HoraZb(modm)uazc = d(mod m)udta+c=b+d(modm) gz a-c=b-d
(mod m)
5)91a = b (mod m) uag ¢ = d (mod m) U3 ac = cd (mod m) uag ax + cy = bx + dy
(mod m) dwsun x, y Mdusiuauds
6) k Wudunuwdulag 61 a = b (mod m) waa ak = bk (mod m)
7) d 95U au,...ak bi,. b dusuaudy 81 a = bi(mod m) NN i=1,2, .., kudd aaz.ac =
b1by...bx (mod m)
8) 11 a = b (mod m) uay djm Ine d iy 0 ud a = b (mod d)
9) &MU M1, My, ..., Mk MU wIudLlaivingy 0 92161 a = b (mod m)
dwmiunni=1,2, .,k Agowiio a = b (mod [mi, my, ..., mid)
100 a = mau + 11 48z b = mag + r2 W87 1, 12 < |m| wsinndwSewiiu 0
1641 a = b (mod m) Asewle ri = r, (mod m)
11) W n Wudwduuanledn 61 a = b (mod n) ua (a, m)=(b, m) kag &1ac = be (mod n)
Wa3 a = b (mod n/(c, n) Iae ¢ lawiiu 0



SEUVANNALTILEU

nguun.l a, b, n € Z e n > 0 uaz (a, n) = d azlad
1. aunABaduy (linear congruence equation) ax = b (mod m) fidmeu x € Z Areille d | b
2.9 d | b umaunagadu ax = b (mod n) Ifmeusy d mmeuiildasungioudiulutegla n

LALANMBULIANUUAD
x=xo+tn/dmodn)Weat=0,1,2,..,d-1

el xo AeFmeunilswesannia (a/dx = b/d (mod n/d)

VOB UNAYNEDUDIAU (Chinese Remainder Theorem)

T a, b € Nuaz (3, b) = 1 aglanaunia
ax = 1 (mod b) tag by = 1 (mod a)

gAwmaux €10, 1,2, .., b- 11 ez y €{0, 1, 2, ..., a - 1} igsaun1nag 1 ARaULINLY
I xo wae yo lJuA1maUvesaunIm ax = 1 (mod b) wag by = 1 (mod a) Audsiu

wlpnn9c, dE€ Z
axoc = ¢ (mod b) wag byod = d (mod a)

WUAD xoc e yod [WummeuvesaNnIA ax = c (mod b) wag by = d (mod a) audsiu

T z=axec+ by
WU Z = axoC + byod = axoc + 0 = c (mod b)
WA¥  Z = axoC + byod = 0 + byod = d (mod a)
ffensuaniin z = axiC + byid {WufmauvessyuvaNnIA
¢ (mod b)
x = d (mod a)
mniinanaiaslusded iansaagdunguiunlésed

X

nguiun W ni, nz € N ua (ng, no) = 1 agldinssuvaunie
x = a1 (mod n1) Uae x = az (mod ny2)

fifmauressruvaunaissimaudedlutagla n = nin,

na19Re 928 xo € Z 9 x0 = ai (mod ) 9 i = 1, 2 wazd xi 4ae xo \WuMmauvesaunin

ax = b (mod n) ka3 x1 = x2 (mod niny)

NIATIVINSHTUUYAUAN
HauUnSeulTISsunSELaANANY

57



58

NIANTIINTATIUQANANY
nauEnSEUlTISsUWSLEALANY

IuﬂiﬂjﬁﬁgUUﬁﬂJﬂqﬂﬁﬂJqﬂﬂjq 2 dUNA Lﬁu%ﬂﬂqﬁqmaUT@ﬂigUUaNﬂqﬂ
X = a1 (mod ny)

= a, (mod ny)

x
|

x = as (mod n3)

e (N1, n2) = (n2, n3) = (N3, m) = 1
T4 z = nansxaar + Ninsxeas + Ninaxsas SINUIN 9 SIWIAL X1, X, X5

awla Z = nonsxiai + 0 + 0 (mod n1)

0 + ninsxzaz + 0 (mod ny)
= 0 + 0 + ninzxsas (mod n3)
et TUASIAMBUYBITEUUELNAYEY 1518191380 X1, X2, X3 NEBAREBIRUANAIA Nonsx = 1
(mod ny), ninsx = 1 (mod ny), ninzx = 1 (mod ns) AUE1AU Feavla
z = NoNzX1a1 + N1N3X2a2 + N1N2X333 Lﬁuﬁ’mawaﬁwuaumﬂmmﬁfmmi
UBNINTL 81 X1, %o UMABUTBITEUUALNAELEN X1 = xo (Mod nunons)

ad av v ! v v 1% 4 < IS
1NITNISNLANENIT AU DA N = Nninzn3 N1 = nNans, N2 = nins bae N3 = ning mﬂmmmmaugmwu
YosauAkarAmaUlaeTY Wi AneuvesssuvaNnatssuneglusy

Xo = N2N3X1d1 + N1N3X2a2 + N1N2X3a3

= Nixia1 + Noxoaz + Naxzas

x = a1 (mod ny)
X = a; (mod ny)

x = az (mod ns)

X = a, (mod n,)
al o = o =
llﬁ']@@‘UsUﬁNig‘U‘Uallﬂ']ﬂLWENG]']W@UL@EJ'JIUN@@I@ n = nina.Nr
A = = —_— . v @ o Y
na1fe Al xo € Z 3 x0 = ai(mod m) 90 i = 1, 2,..., 1 kA2 X1 ka2 X2 WWUAINBUVDITEUUANNALE?
X1 = X2 (Mod Nniny)

NQUAUN A Ny, N2,y N € N UAE a1, az,....., ar € Z 91071 S2UVANAA

x = a1 (mod n1)

a2 (mod ny)

X

X = az (mod n3)

x = a; (mod ny)
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sxiidmauinewio (n, n) | (ai - a) dwsunn i, j € {1,2,..r}
wardndidneu azddmeuidienlusegla [ny, na,.., 0

2.3 NSUTAIAILATNITNITLNAIA?

uniegy

fwiun m uag n Wuswaudulag e n = 0

n 3 m assh Adewdefsuudy g Ml m = ng Jeuwnudedydneal n | m

3on n 3 dudmnsves m uay 5o m Indunvgaves n

& n s m ldassh wanelaifsunudy g 9lE m = ng wasdsuwnudiedydnval n+ m
FIDENIUY

3213 w512 213 =3 x 71

-19 | 532 n51g 532 = (-19) x (-28)

2 +9999 i1z laifiSuaudiu g lafivilv 9999 = 2q

audFAnITNITaIin
NUUNT 1
fvua a, b, ¢ Wudwawduls 9 d1a | b uaz b | cudazlda | c

NUUNN 2
fviua a, b Wudwaufuuin dra | budaglda<b

NUHUNN 3
fvua a, b, ¢ Wudwaudle 9 01a | b way b | c wdazld a | bx + cy
Wie x, y Wuswiwiule q
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nMsIunILILANUIN el dauTRn ST

1. IUIURNE (Prime Numbers)

UNU

Sruaudin p asfusawansidede p 2 0, p 2 1, p = -1 wazddswowiuiing p awasiuudiud

feuduaundnues -1, 1, p, -p}

2. 1MIUYsENaU (Composite Numbers)

uniley

Srunufin ¢ Wudwuduuiniiuinni 1 asdusunulsznevisedie ¢ ldldswauanis
tufedmiudnawsiuun ¢ ln q ¢ adudnaulszneufdedlofidauiiu m uay n Msean c

fviled ¢ = mn

AINTIAUNIN

a o t% < o < S LY ! ..

Ho1u Avuali a, b lWUSIWIUAL a 0 39 b 0 FIWITIININ (R.9.41., greatest common divisor : gcd)
I~ [ [ [ a ' :.; N | = wa 1

VDY a ey b ARIUIULANUIN d mmummmmuﬂmgwqmau@mammﬂ dla uagd|b

AolUaglTuULNY N.5.4. U9 a Waz b medyanual ecd (a, b)

FID819 N W94 VDS 24 Lay 36

b5l

FIITINVBY 24 UL 36 A 1, 2, 3, 4, 6 uag 12
Faru ecd (24, 36) = 12

F9819 39 N.5.4. Vo9 17 Ly 22
bhie

FYIIINTBS 17 Wag 22 Ao 1
ety ged (17, 22) = 1

a o <3 al I . . 14 &
UL NUIULAU a ey b L3N relatively prime 81 K.9.4. UB3 a e b A 1

0819
99970 gcd (17, 22) = 1
fay 17 wag 22 1Ju relatively prime

ey SwIAY al, a2, ... an 938NI pairwise relatively prime 61 gcd (ai, aj) = 1
feEe 2amsIadeudn 10, 17, 21 \Ju pairwise relatively prime %seld

109970 gcd (10, 17) = 1, gcd (10, 21) = 1, gcd (17, 21) = 1

oty 10, 17 wa 21 Ju pairwise relatively prime
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N139T #A.9.4.

a

plal p2a2..pnan,b=plblp2b2.pnbn
o
gcd (a, b) = plmin (a1, b1) p2 min (a2, b2)...pn min (an, bn)
9819 9991 N.5.4. V89 120 wag 500
\120 = 23.3.5 cJt 500 = 22.53
et gcd (120, 500) = 2 min (3, 2) 3 min (1, 0)..5 min (1, 3) = 223051 = 20

a o 4 I o @ = LY | 1 .

o mvuali a, b Wudwiuet a o wse b o AINIINUBY (A.3.1., least common multiple : lcm)
Y94 a Uay b AeduIuANUIN m ManTignd ety fulinuautidn a | m wag b | m
AolUazlBuulny A.5.3. U84 a kag b medydnwal lcm (a, b)

DIANRUA
a = plalp2a2.pnan,b=plblp2b2.pnbn
Farfu
lcm (3, b) = pImax (a1, bl) p2 max (a2, b2)...on max (an, bn)
F0819 RN A.TU. VDY 23.35.72 LAy 24.33
ety lem (23.35.72, 24.33) = 2max (3, 4) 3 max (5, 3)..7 max (2, 0) = 243572

Modular Arithmetic
fenu T a Wudwaudy was m uswaudiuun 53y a mod m uuAefivaeann1sms a sme m
MnflenuvesasiideannIsms fo a mod m Beffe Sruauds r JalanandFin a = gm + 1
Wz 0 £r<m
DY

LSV 17 mod 5 = 2

-133 mod 9 =2
2001 mod 101 = 82

o T a way b Wudwwdy wag m WJusnuduulin 157181797 a congruent to b modulo m
01 m 79 a - b a9 IWUdydnyal a © b (mod m) WU a congruent to b (mod m) wazileu a /°
(mod m) Y a are not congruent to b modulo m
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WNHULUR

1.a°b (mod m) Aisatile m|a-b waz a ° b (mod m) Ametia a mod m = b mod m
2. dyanwalldunu congruent modulo (ie: a © b (mod m)) Q’ﬁﬁmum Ao UnAmnAERS

YD TUU T8 Karl Freidrich Gauss

ngwd i m Judwnuduuan 92la91 a © b (mod m) Asiadledidwiusiy k Fvili a = b + km.

Naau
Y

&1 a° b (mod m) feifum | (a-b)

Yued k Favilsk a-b=km
a=b+km

fdsruausia k Faiild a = b + km

ﬁﬂﬁ?u km=a-b

e m | @ - b)

gl W m Wudwauduuanla 9 812 ° b (mod m) waz ¢ © d (mod m) k&3 a + ¢ © b + ¢ (mod m)

wae ac © bd (mod m)

a L3

Weail

{99910 2 © b (mod m) waz ¢ ° d (mod m)

ot S8y s weg t 39lE b = a + smuag d = ¢ + tm
Fub+d=@+sm+C+tm) =@+ +m(s+1)

kay bd = (@ + sm) (c + tm) = ac + m (at + ¢cs + stm)

ﬁuﬁa a+c°b+c(modm)iay ac® bd (mod m)

F9819 1 ALABILADAINAITIIS 21003 -1 MY 7

L31ABIN1T9 21003 © r (mod 7)

199970 23 © 1 (mod 7)

(I5ENFUATNG 23 Aefdsiitesfianues 2 FannniuSowiniu 7)
fathy (23) 333 © 1 (mod 7) wae 2999 © 1 (mod 7)

2999 * 24 ° 24 (mod 7)

fatfu 21003 © 24 © 2 (mod 7)

ez 21003 -1°2-1 (mod 7)

tufio (21003 - 1) mod 7 = 1
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Euclidean Algorithm
Aouflaznaideisn1sues Euclidean Algorithm 9z uonansfadsnisma w.5.4. ve3s1uIu 91

way 287 el w3 287 #ae 91 axléin 287 = 91.3 + 14 a¢le savstanlag ves 91 uay 287 sxdeaiy
f1N5V84 287 - 91.3 = 14 a8 Laryinuauietuagladinfimissiuees 91 uaz 14 azdaadudinig
999 287 = 91.3 + 14 fatuazldin n.5.0. 909 287 uay 91 az1du n.5.0. 909 91 uaz 14 #ae
ﬁ‘i"iwmammd’] 31507 M54 999 91 LAy 14 UWnuUnIsu n.5.4. ¥ed 287 wag 91 lasalums 91 fae 14
azld 91 = 14.6 + 7 Jufo §I913559089 91 LAz 14 93@IWITANIT 91 - 14.6 = 7 wazFINIIIUVD
14 uag 7 awsams 91 g

farfu ecd (91, 14) = gcd (14, 7)

Aolums 14 Mo 7 azle 14 = 7.2

dlosshe 7| 14 ot gcd (14, 7) = 7

\ecd (287, 91) = gcd (91, 14) = ocd (14,7) = 7

Euclidean Algorithm tJunuiunislunism w.s.u. veasiunuiy a waz b lngedengud]
294 Division Algorithm Fsiiisn1sAsmalull

Lemma 01 a = bg+r il a,b,qr Wusruuhuaz e gcd (a, b) = gcd (b, 1)
Mgt FADIUANIIFIMTTINTDY a waz b {ugmReaItufmmSsINYea b, r auyRli d
Jusmnssiuves a, b tufe d |a waz d | b

\d @w150%13 a - bg = r a3

fofu d Dusmssan ves b wee r

<ogcd (@, b) = gcd (b, 1)

auyAl d Wufnssiues b, rifufe d b uay d | r

\d @u130915 bg + r = a 837

o fvmssanves b wax r wnduimssiuves a was b

< gcd (a, b) = gcd (b, 1)

MNVGUETIAY auyAli a, b Wudwaubnun wez a2 b

1% 10 = a waw r1 = b 970 division algorithm 1519¢ 1631 11 qr | Fedlgauandid
r0=r1qgl+r2,0 r2<rl
r1=r292+r3,0 r3 <r2

m-2=m-1gn-1+m,0 m<m-1

rOn-1=rgn
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alinmsiindedu 0 Tugnvesnsms a = 10 > 12 > .. 2 0 Feillaiifiu a waid
AatuaN lemma 981631 gcd (a, b) = ged (0, r1) = gcd (11, 12) =...= gcd (M -2, M - 1) = gcd
(m-1,m) =gcd (m, r0) =

AI9Y19 29U 1.5.40. 983 710 waz 68 lagld Euclidean Algorithm
v Imeld Eucliclean algorithm agla

710 = 10.68 + 30
68 =230+ 8
30=38+6
8=16+2
6 =232
gcd (710, 68) = 2

Fothu M52 189 710 ua 68 Ao 2
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uni 3
Asn1santiulaseu

Tunsadresiaduifiodsdenrudesiinisungsianatsduiiedosdudoyaiila
lunsdssvianesniley 4 4
Fuit 1 wlasidnusmwdinge duaw dydnvaling 9 Wuaagiu 3 4 win
1. Bowiidnes a - z A- Z 15 593 52 fadnws uaw 1@ 0 - 9 Audaydnualsng 4 8n 19 nSesmane
2. wlaaduavgiu 3 4 wan
3. aglfiavgu 3 unuiadnwsddl
a = 00003 b = 00015 c = 00023 d = 00105 e = 00115 f = 00125 ¢ = 00203 h = 00213 i = 00223
j=0100s k =01013 L = 010235 m = 01103 n = 011130 = 01125 p = 01203 g = 01215 r = 01225
s =02003t = 02013 u=02025 v = 02103 w = 02113 x = 02123 y = 02205 z = 02215 A = 02223
B =10005C = 10013 D = 10025 E = 10105 F = 10113 G = 10123 H = 10203 | = 10215 J = 10225
K=1100sL = 11013M = 11025 N = 11105 O = 11113 P = 1112 Q = 11203 R = 11213 S = 11223
T=1200sU = 12015V = 1202 W = 12103 X = 12115 Y = 12125 Z = 12203 0 = 12213 1 = 12225
2 =20003 3 = 20013 4 = 20023 5 = 20103 6 = 20115 7 = 20125 8 = 20203 9 = 20213 @ = 2022
#=21003* = 21013 (= 21025 ) = 21103 + = 21113 - = 21123/ = 21203 = = 21213 ? = 21223
| = 22005, = 22015 . = 22025 : = 22103 ; = 22115 % = 22125 A = 22205 “®30” = 22213
LWISIA = 22223
4. nadesiaaulvidadiian 3 meLasug’luﬁﬂLﬁaﬂaﬂﬁ’umiLLUaﬁaa&amﬂﬂuuaﬂ
Fuil 2 wasiniariudl Wou wazian 2 ndnvhevesdasaddnsy
1. 1% m n p Buiuil Weu waviaw 2 nénvievesdasaddnsymiudiiu
2. a5 eszuvaun AN IAReUYat y = xi (mod m), y = xz (mod n) wag y = xs (mod p)
Taufmun xi, o, xs Wanansamemeuld Tunsassiaudazess samnsonmaaeulaslingud
$1uauld Tufte FMUR X1, Xz, x3 B9 NI VI Ny, 0 WIS X - X i, j Faud 1-3
3. mAmeulaglinguAunaevesdu
4. ¢Fmeusn Widondmeuiitesdian 1Wu x
Fuil 3 wasawsis 4 wdnlveglurudiniusvesnismsasia weiay vidoauyadulussutaunia x
1. Wisavis 4 ndniduesiivdonnmems x §e c d e f audiiu mindesnsli x> = cde f
2. utasiaviia 4 13y ¢ d e f vidomndoanslvi c d e v f > x Wifaelundnduauyadu c d e

w30 f lunegla x
3. azletomulucde f
4. msuwvasteruaninsaliiay c d e f fuandnafuiiotesfunisuvasdoyaainnislinoufiames
ety uszivgla
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Fudl 4 usezisnesuserulutenu

1. Mmsutasanuduunsn vhlildusasisnessdedddsiadalusausiam 4 f

2. ihdamuiidiosmsdunutanduiiaviomn awldindeaiidunuaveglusy an waue
Tnsaausasialiussassniduiiotostunisduausswinuay 1 wdn 2 wén 3 wan
way 4 %an

3. lafuitaslusudonulugy dd/mm/yy uag xi x, xs thvth iilefigsuasldindeyaansosned
Tuudadlyile’ x Aeuuvassastely Snviansld xi x. x; Wumsvilsigiineneslvnessiiady
WARAMNEUEUMENEENLASTRANUTDANNUNG
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uni 4
NANTISAILLUSY

MNMTESSTESY 3 Tu ildsansadederalaedesiunisialvald

fhetna demnuiifdsdieanisds “Math” Tuiuil 6 naadnieu a.a. 2019

AdasieanUandu Favludud 1 deu

2221 1102 0000 0201 0021 2221

Fuit 2 Yuil 6 wgednieu A.A.2019 Feiueld m =6n=1p = 19

A595rUvENN1A y = 3 (mod 6), y = 38 = 5 (mod 11) wag y = 536 = 4 (mod 19)

(11) (19) (5) = 1 (mod 6), (6) (19) (3) = 1 (mod 11) wae (6) (11) (17) = 1 (mod 19)
Ingnguiuniawiniovesdu aglddn x = (11) (19) (5) (3) + (6) (19)(3) (5) + (6) (11) (17) (4)

= 3135 + 1710 + 4488 = 9333 = 7 (6, 11, 19) + 555 = 555 (mod 1254)

Fuit 3 19 x = 555 Ra15041 555 = 3 x 5 x 37 554 = 2 x 277 553 = 7 X 79

M95eun 2221 WA c = 79.d = 7 e = 557 f = 277 aglaswaunusausndu 79 7 557 277

fi915001 1102 Wi ¢ = 554 d = 556 e = 555 f = 553 axldswaunuiafiaondu 554 556 555 553
f915001 0000 W c = 15d = 111 e = 1 f = 37 agldsaunuifianandu 15 111 1 37

fiasan 0201 1 c = 3d =79 e = 5 f = 2 agldswaunusiadu 3 79 5 2

f915001 0021 Wi ¢ = 185 d = 1110 e = 1112 f = 277 qgldswaunudaivudu 185 1110 1112 277
fasan 2221 W c = 79.d = 79 e = 2222 f = 1111 agldswawnudafivnidu 79 79 2222 1111
%ié’iﬁawaﬂwﬂguﬁ 40U 06/11/19 3 38 536 79 7 557 277 554 556 555 553 15 111 1 37 3 79
521851110 1112 277 79 79 2222 1111

FegFuazmauinfuiidgadu 6 waainiou a.a 2019 wdidsiazmneuvosszuvauna

y =3 (mod 6), y = 38 (mod 11) kag y = 536 (mod 19) agld x = 555 wlasndululaeuvadu
wnaz 4 faan (aeBuuisnduasitlilauilugduit 4) gl

79 7 557 277 | 554 556 555 553 | 1511113737952 | 1851110 1112 277 |

7979 2222 1111

wEFatiia 555 TUduduntsiienvandu 2221(1102(0000(0201]0021]2221
wadahluiieunsulantuderny “Math” dennugnieswmauanunga
ayUingfdedosdedormnuiiu 06/11/19 3 38 536 79 7 557 277 554 556 555 553 15 111 1 37 3
79521851110 1112 277 79 79 2222 1111
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Ui 5
agunan1saduauLaztalauauwug

[

Tumsdavilassnuadinmans 3es swadu dannsoagunanisiiiunuuasdoiauouuslFdad
5.1 Msanliuaudnilaseu
5.1.1 InguszaiAvedlasu
5.1.1.1 WiewAnadamansunszenduaslfaiesiady
5.1.1.2 awsalewivanuuaendeliiuiteya oannislesnssudeya
5.1.2 ¥an gunsal edosdlovielusunsudilflunsiiaun
5.1.2.1 \nvesmeuiiomes wiouidouseszuudumosiin
5.1.2.2 Application Ansodeans LINE

5.2 #gUunan1sAiuey
asUlainannisasiesiadumedsnismeadinmansiu vlanansasy - dweanuiidesns
2 & U yya o ow Y@ 1w < U v va - 3=
Wuluanudula Bnnsdaunngiiiuindeanunsaiuanudulafseauniladnme
5.3 doiauauue
5.3.1 81wy lvisviadianududousiniy
5.3.2 msvhlvaduasusnusiunisuiiitennududeu
5.3.3 Uudsaguuuumadngvia ulassa desviaiionnududeu snnsanansatlu@eulusunsy

desialalaedne
‘Ui‘imql‘!ﬂill

[

AUlnw. 2561, LONENTUSENBUNTOUTHANY @87U. SvIAMlAEAs Jufl 18 de 2

¥1 Nu)I1UIU (Number Theory). NFUNNY : 159SEUAIUNMAUING R,

aufesh qunsatad. 2560. nquisuamdesdu. dudotuil 25 Gwmau w.a. 2562
91N https://www.scimath.org/lesson-mathematics/item/7330-2017-06-17-08-11-53.

sivem S1Umne. 2561, NguRsuIu Number Theory. Auiilotudl 25 dsnau wa. 2562
310 http://www.eledu.ssru.ac.th/thanatyod ja/pluginfile.php/77/block_html/
content/MAP1405 Number2561.pdf.

Wikipedia. 2561. seuusa. fuilatudl 25 dwnau .e. 2562 910 https://th.wikipedia.org/wiki/
FTUULAY

Wikipedia. 2562. Encryption. fuile$udi 25 danas w.a. 2562 910 https://en.wikipedia.org/w/

=G
A3e 99

BND

3
3

index.php?title=Encryption&action=history.
Taan wua. 2556, NaeIUIU Number Theory. 9as511 : N15AUN,
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TAT9UANAAIENS
1599 Nun1skuuluvamanewmaealulnay

Inscribed polygon of a circle

asal nanTsulnyae’
usUg TYsUTrIMUT
Usalng aynsaus’

UNANED

mﬁmﬁﬂﬂswﬂuiuﬂgaﬁﬁfmqﬂisaﬁﬁLﬁaﬁﬂml’i’iﬂumﬁLmyiwsfﬂzwm'w 9
nsadamaniluivisuadaifianufoadestunaemasuwunlunnay Wedudogunimeass
nsaeuisnisiigaunguiunluiviadaaiand wazifieiduuvasduaiilunis@nvinguium
mendamandause 1 lWUlKimuazanwazsnEunndety

Tun1sdnriilaseautl mqtﬁ’%’@ﬁﬂé’ﬁﬂmLﬁaaﬁumqwﬁuwm'wa6] fidduazdniu
Wy Nquin1s Inversion snunieniiadasing 4 Ve Textbook waw E-book Lieamugniauasdniay
voudounndsty

wan1sAnwIka davilassunuin nauiildannziuiaznaassiinugnios Tnory
FBn1snsrameuiivanuats fan13msanaausitu Application GeoGebra T2uv1in13a3i921A5UT3s
WAZATIAARUVANETEU TITIMTRgallagTsnsmneadinmans

94 1.5 9199 935 Un15AN®WI 2562 UNSEULASINISHRIUIANUAILITORLAYAIUANAFAIEAS
2 3.5 1189 935 Un1SAN®N 2562 UnSeulATINISHAINIAMUEIUNTONLAYAUAIAANERNS

U 1.5 %94 935 U5ANT 2562 Tni3eulaTInIsiaILIANNaINTa AR UATInAEnS
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uni 1
UNun

1.1 NUMASAMUFIAYVDILATIU
nsAnwlaseud lunannisnw sunaswmdsunuuuluisnauniiasdienis fe
fganilandandiminieainangatualanfeRInAuiuNnAIuYIiateag g Iafignaini
anmauiinnaudeuseulaudsunatemdsuniiaduluidil szlaudfneifuiugunanemiey

ee De

=

g
Yoy

Call

1.2 IngUszesn

1. weAnwAldlunsunlandlgymmeadineansnissuisviadaidzaan

ey IINTITY
2. wefnwlildluluieginisasunsiigaivguiunmasuindia
3. wWieAnwlildlunsiguivguiunmasviedindu q asainuazsiniaday

1.3 Uszlgwinaininazlasu

1. ansaivgui Ululduilanddgmmissviadnlaagisitenie
2. longuinindielunsldfnusuainferiunguiunniasuiads

1.4 YBULWAVAINITANEIAUADT

Tun13Anwr AT IUNIAIUANAAIERSATUNG BTN UNTT Inversion
AnszRdnvilaldnuimusadinluredniongununtinmansvesaatudaasunisaou
Wemansuavinalulad (aam.)
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o
unn 2
A v
lNETLAZIATIUANEITDY

2.1 Inversion

Inversion ¥ fia #eidumdisenineszunu 2 §Av3e 3 &R lneisavaesdonienay k
nilgneudnasiign O Sedl r Ineflaiduilavdsgn A # O ludaga A = ¥(4) yusad OA
e OA - OA' = r? (eiuilazdegn O Tdeeiud) nawainiisasuny X’ Aegadl Inversion
Msudends X lummuileiduy ¥

<@ Yy 1 & U d' P [ & o ! = aNa as A o o ! LY

pulatainiendu ¥ Msndenduilsiduseilosuasiduisafediiues uaravdsaduyn

melu k Auneuen k annsdanmasnuin AP'0Q" ~ AQOP dwsuynyn £, Q # O

, Y 2 = Y
(wswd ZP'OQ = ZQOP way 85 = &5 - 72 = g wndalii

LOQ'P' = ZOPQ uay P'Q =5555PQ

1%
=]

davinlinis Inversion Uaulapeamauts Al
1. dupssiey O azasludadnes (Wiulddn)
2. 1dunss p Lk O azgnasluidunsnas o Ml O uazvinay o sxgnadldidunss »

figaul
Wgau
3 v { < !
a1n91n O TWesandu P 719a P waz Q@ € plugala 9 vy P aziiiuin Z0PQ = Z0Q'P’
Juywann dwlu @ aveguuienay o 718 O P Wudurugudnans dufe ¥(p) = o Tuvhusadeniu

V(o) =p
3. wnaunlienugn O azgnadludenay
Weal
Wgau

\51azuanslaen15uUeNdINTg Inversion xds A, B,C, D 4 9 fuuuluisnay
Wé A B o, D 490 fuuvlunnay dufesasianyin LA'C'B' = LA'D'B’

N LAC'B = /0C"B — /0C'A' = /0BC — /OAC
Tuvueaieniu ZA'D'B' = ZOBD — ZOAD 33le

/ADB — /AC'B = /CBD — ZCAD = 0 9304015
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2.2 Isogonal conjugate

fvupaamasy ABC i 9a T iugaaudnarsisnauuulu 90 P ugala 9 1641
dunssanuduiiinainnisazyieu AP, BP waz C'P $handunss AT BI way C'T %é’fﬂﬁ’uﬁﬁ;mﬁm
Tfantufogn @ 2¢léga @ 19u Isogonal conjugate wa3gn P dvanunsafiguildlngdiefonisld
Nauun Ceva Wag Law of Sine

Y] 1 i . o
Mae19u839n7.TU Isogonal conjugate fiu

Point Isogonal Conjugate
Orthocenter Circumcenter
Centroid Point of concurrence of symmedians
Gergonne Point Insimilicenter of the circumcircle and the incircle
Nagel Point Exsimilicenter of the circumcircle and the incircle
In/Excenters Themselves
Nine point center Kosnita point
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uni 3
35n1590711AS9IU

3.1 Janaunsal
1) Application Geogebra ’Lums’nmgﬂlﬁmmﬁm
2) gunsaldmsunmisyilandaalneans

3.2 35N139071AT9U

Tand

W A4 A, 1HusyU nindsunazyn P 1ugale q dmduusas i=1,2,..,n
1 B ifugauu Adin f9in1ef BPLAAG wasld G uqauu BiBia Avia1% PCLBB;,
5o Awi = A1 Uy Bart = Bi anufiingy n widen A14s.. A, Wag BiBs...B, fhanaudeusouls
aguansdn CiCe...C,, Tnsnaudeusoulime

a ¢
Wgaul
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Dystopian (adjective) relating to an imagined state or society where there is great suffering or injustice. “If we do not
do something climate change soon, the world will become a dystopian nightmare.” Dystopian stories offer the chance
to examine what may be wrong with the world we live in, and to imagine how things will turn out if we don’t make changes.
The following is a dystopian fiction created by students from Gifted English Program (2019).

Dystopian Fiction

The Cage

By Pribpundao Laocharoenpornkul - GE5/2019

Frozen as ice. A tinge of warmth suddenly floods through me and | can
feel my heart beating. A pumping heart. How odd. It is a familiar sensation yet
it feels brand new like a machine that has just been fixed. As | am trying to
open my eyes, | realize | am in some sort of cage. | slowly move into a sitting
position and take in what surrounds me. Confused, | start standing up and
my eyes are met with the back of a gigantic being that is five times my size.
| feel like I've seen it in a movie before. It makes a noise | can’t comprehend.
Then it very slowly turns its head to face me and those eyes are ones | would
never forget until the day | die. They are so piercing, so sharp, and so
remarkable. Within them are nothing; just big orbs of abyss. But for some
weird odd reason | feel like the answers to the universe lie in those
nothingness.

| stare into those eyes, asking for answers. They dig deep into my
memories and something inside my head starts clicking, and clicking, and
clicking...

The clicking stops. What happens next is a kaleidoscope of memories
rushing through my head, visions of people dying and being forced into a reign
of terror flashes right through my eyes. | remember those eyes, those
pokerfaced eyes, they watched all that happening almost as if they were
bored. And | am immediately conscious of the situation. There was an Alien
invasion. Humans were slaves. Humans were tortured. Humans died. Everyone
died.

No, not everyone. | am a breathing living flesh of evidence, aren’t I?

| look back to those eyes again and | find them tentatively studying me.
The Alien is holding a clipboard and a pen, and every now and then it jots
something down. This goes on for a while until I'm too bored and indolent
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to figure out what the hell is going on. | slowly move my eyes around what
appears to be a laboratory. Right, so I'm in a cage, in a lab, and the Alien seems
to be observing me... | connect the dots and come to the only plausible
circumstance: I’'m being experimented on. | think.

The next thing that happens proves my hypothesis because the Alien
pulls out a needle and injects me with it. It makes me feel very sleepy so | give
in and let whatever was injected into my body puts me to sleep.

*

The sense that those horrific eyes are on me wakes me up. My heart
skips a beat as | see not just a pair of eyes, but also a bowl! of water and a plate
of food being nudged towards my direction by the Alien. Food. When was
the last time | had food? Come to think of it, | can’t remember.

| savor the food. When I’'m done | feel like a dog being fed by its own
owner.

The Alien, after scribbling something down on a clipboard, puts
a hamster wheel in my cage. It lifts me up and puts me on the wheel.
| confusingly look back at it. What does it expect me to do? Run on it like a lab
rat?

Turns out that is exactly what it wants me to do. Whenever | stop
running, it just keeps putting me back. Hilarious. I’'m a human, I’'m much more
intelligent than that. Testing me out by making me run is just outright insulting.

The Alien makes me run on a hamster wheel for days and all it does is
watch and take notes. It makes me tired and bored, and maybe that is what
the Alien feels too, because one day | wake up and | see no hamster wheel.
| am about to celebrate when | notice the mischievous look from the eyes.
Oh, what now?

It lifts me up like I’'m a piece of toy and | detect a maze box before it puts
me in it. Then it just stares at me. Weird. First, | was forced to run on a hamster
wheel and now to go through a maze? It is just mocking me at this point. If it’s
going to do an experiment on me, do something worthy of my human
brainpower! After finding my way through the maze, it puts me back in my
cage.
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Day by day, the Alien does all these kinds ofexperiments on me and
the by day, | start to fell so little compared to it. | mean, of course | would,
Alien is five times my size. What | mean is | feel so powerless. | am a homo
sapien, regarded as the most intelligent and advanced species to ever blossom
this Earth, and I’'m the Alien’s toy to experiment on. It just feels so wrong.

*

A stick nudges me through my cage and | tamely get up. Another day,
another animalistic test. | brace myself for what’s to come. However | can
never expect what happens next. The Alien lifts the cage up and starts walking.
It passes through the door of the laboratory to a hallway and | see more of
my people locked up in their cage being held by other Aliens. | feel so
overwhelmed.

At the end of the hallway, | can see sunshine. For a moment | forgot the
outside world exists. The Alien carrying my cage almost reaches the end of the
hallway and into the sunlight. | close my eyes and imagine clusters of building
and chemical smoke. That was what Earth was left with when the Aliens came.
However once | open my eyes, all | see are huge elevated lands filled with
strange-looking trees. Below the flying land are roads and gardens so
immaculate | just want to feel them beneath my feet. Arrays of gigantic
weirdly-shaped buildings line far up in the back but just within my eyesight.

Everything looks like it comes out of a futuristic utopian movie, but only
if that movie is about giants because | feel like I’'m about to be eaten. All that
surrounds me translates to a civilized giant world. It makes the Earth humans
once dominated seem so little and bland.

How long has it been since the invasion? How did the Aliens flip the
Earth to something so magical?

Before | can try to scout my brain for an answer, the Aliens put my cage
down and for the first time in forever the cage opens. I'm left in awe into
a bigger world. | am nothing but a speck of dust in this world.

One by one, my people get out of their cages and we gather together
to stay close. We look up to the Aliens standing before us and shudder in fear.
The Aliens look down at us, their faces nonchalant, and their shadows eating
us up. We are so small...
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Fitcher’s bird limerick poem

By Phatadhol Rojrachsombat 35/822

There once was three beautiful sisters who were most renowned,
The youngest and charmest ones in town.

And there was also the evil wizard,

Who they say could just summon a blizzard,

Who could turn a man into a sheep,

Who could forever put you to sleep.

He was never caught, for he is able to shapeshift,

A skill he learnt from his mother, Fitcher the witch.

He had heard of these fine siblings uphill.

And he wanted one of them as his own to feel fulfilled.
He then shifted into an old frail man

Knocking on their door asking for one soup can

The first sister grabbed and handed the pannier

That is when he pulled her into his small container

He brought her to his home and let her out

“Dear, fear not for | have to ill will towards you, so do not pout,
Marry me and all you wish will come true,

Gold, beauty, fame, everything | tell you!”

She was shocked but also flattered,

‘I mean, he is rich and handsome” she quietly chattered.

‘I must go attend some matters elsewhere

| will be back tonight, my love, | swear.

But to ensure you, | give you this key,

It will open all the rooms for you to see.

| will let you explore my mansion, all ten floors.

But | warn you not to open the basement doors.
Another condition is for you to take care of my prized egg”
He then produced a giant white egg as tall as his leg.
“Do not let it shatter, break or taint,

For it is a gift bestowed to me by a local saint.
Thoroughly follow all these provisions,

And we shall marry without any further restrictions.”

The wizard then disappeared out of sight.

Following his orders, she held the egg tight.

She explored the floors from the workshop to the study
From the master bedroom to the bakery.
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Even finding a giant closet holding only sweaters!

And she finally ended up in front of the cellar.

She contemplated long, whether to enter the chamber.
For she fears she may regret it later.

But in the end, curiosity killed that cat.

And she wanted to take a look at.

When the door swung open, indescribable lies.

There lies the corpses of many girls who have died.

She gasped, dropping the egg on the bloody floor.

She feared for her life, for the wizard seeing it will surely abhor.
She brushed and scrubbed to no avail.

When she heard the door opening her face went pale.

He asked for the keys, which she obliged

But when he asked to see the egg, she almost cried.
He inspected every inch of the egg,

And found the bright blood red.

“You went in the basement against my will,
Now you shall return once again against your will!”
When the cellar door is closed, no longer can she be seen.

She was dragged into the cellar to be dismembered

And after that she was never again remembered.

The wizard was flustered and enraged,

He went to bring the second sister who suffered the same faith.

He went back to the sisters’ house,

And the youngest fell for the same roehm.

But the youngest sister was different than the other,

She had the courage of her father and the wit of her mother.
She was brought to the wizard’s mansion,

Where she was offered the same contraption.

Unlike the others tho, she left the egg on a cushion.

Which turned out to be the solution.

For when she entered the basement and saw her dead sisters,
The egg did not drop, break or litter.

She was shocked, but quickly recomposed.

She held her skirts, so the blood would not soak her clothes.
And cast a reconstruction spell on her sibling,

Who then rose up from the dead and started shilling.
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They came up with a plan to get revenge,
A trap to give a lesson to that wench.

The wizard came back that night,

And oh was he surprised to see the egg completely white.
“You have passed the test,

After we marry, | shall give you only the best”

‘I am happy to say | agree,

But whether you can keep your promise, we shall see.

Go to my parents house across town and bring this basket,
Give this to them because it contains some of my assets.
Do not take a peek or stop, for | will watch from our home
If you do you will break your promise and atone.”

Little did the wizard know, the older sisters were in the basket.
They were keeping a watch and noting.

So whenever he sat

He will hear them yell “keep waking you brat!”

Meanwhile the third sister poured tarred feathers on herself.

So if the wizard comes across her, he would be confused himself.
She also prepared the house with a wedding reception.

All to serve as simply a diversion.

She then left for her parents’ house.

At the same time the wizzare has arrived at their home.
After he left the sisters jumped out and wailed.

They told of the horror the wizard held.

The sisters and her brothers and parents then went to the wizard’s house.

On the way they reunite with the youngest sister.
Then they went to the evil vanguard’s home.

While the wizard and his friends were partying.

The family came knocking.

They boarded up the doors and windows outside.

And set fire to consume the area.

In the end there was nothing but ash.

And the sisters rejoiced to the end of the wizards’ grasp.
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Auch in der Krise geht das Lernen weiter
Pachrapol Likasitwatanakul

Coronavirus fihrt unser Leben zur schlimmsten Krise in diesem Jahrhundert. Viele Aspekte unseres
Lebens haben sich verdandert. Wir missen uns an den neuen Lebensstil gewdhnen, sozusagen die neue
Normalitat, um den Schaden des Virus zu verringern und zu vermeiden. Als Schiler, obwohl wir stark
von dem Virus betroffen sind, missen wir sicherstellen, dass das Lernen weitergeht. Um das Lernen
weitergehen zu ermoglichen beteiligen sich die Schiiler am Online-Unterricht.

Wegen des Kontaktverbots miissen alle daheim bleiben. Normaler Unterricht, der normalerweise in der
Schule stattfindet, muss von Online-Unterricht ersetzt werden. Dafiir braucht man aber eine feste
Internetverbindung und ein passendes Gerat. Solcher Unterricht ist zeit- und ortunabhangig. Das heildt,
dass mehr Schiler an einem Kurs teilnehmen kdénnen und die Schiiler lernen kénnen, wenn die Zeit
passt. Darliber hinaus kénnen die Lernenden Fahrkosten sparen. So geht das Lernen in der Zeit vom
Coronavirus.

Allerdings ist das Online-Lernen aus vielen Grinden kein Ersatz fiir analoges Lernen. Der erste Grund ist,
dass die Teilnahme am Unterricht eingeschrankt wird. Die Schiiler haben keine Gelegenheit, sofort auf
Lehrer zu reagieren. AuBerdem kdnnen sich die Schiler nicht ganz auf den Unterricht konzentrieren. Aus
diesen Griinden ist der Online-Unterricht nicht so gut wie der normale Unterricht, aber auch in der Krise
muss das Lernen weitergehen.

Allen ist die Bildung sehr wichtig. Die heutige Krise ist das Virus, das einfach auf andere lbertragt wird.
Wir haben uns darauf vorbereitet, dass alle zu Hause bleiben und den kdrperlichen Kontakt zwischen
Menschen vermeiden, um die Ausbreitung des Coronavirus verhindern zu kénnen. SchlieSlich missen
wir uns auf die neue Normalitat unter dem Aspekt ,Bildung” vorbereiten und daran anpassen um in
morgiger Gesellschaft moglichst gliicklich leben zu kénnen.
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Neue Normalitat

Seit dem Ausbruch des Coronavirus, auch bekannt als COVID-19, haben verschiedene Ereignisse
stattgefunden, woran sich viele Leute nicht gewdohnen. Es stimmt allerdings, dass es zahlreiche Einfliisse
auf viele Aspekte unseres Lebens gibt, sozusagen ,unsere neue Normalitat“. Deswegen missen
strengere HygienemalRnahmen als zuvor durchgefiihrt und der erste Schultag um zwei Monate lang
verschoben werden.

Viele HygienemalRnahmen sind wegen COVID-19 getroffen werden. Eine davon ist soziale Distanzierung
oder das sogenannte ,Kontaktverbot”, die den Kontakt zu anderen Menschen reduziert und die
Ausbreitung des Coronavirus verhindert oder mindestens verlangsamt. Man darf nicht die anderen
umarmen oder anfassen wie Ublich. AuRerdem ist es zwingend, dass alle eine Schutzmaske tragen, sich
die Hande waschen und daheimbleiben. Wenn die Ausgangssperre verhangt wird, heillt das, dass alle zu
Hause bleiben miissen und weder zur Schule noch zur Arbeit gehen diirfen.

Statt am Prasenzunterrichts teilzunehmen muss man online lernen. Ob Online-Lernen eine gute Losung
ist, ist noch skeptisch. Lernende kénnen sich nicht gut vor dem Bildschirm konzentrieren. Dahingegen
beeinflusst die neue Normalitat das Bildungssystem auch positiv. Beispielweise gibt es keinen Zeit- und
Lokalwiderstand mehr. Die neue Normalitdt bietet Schiler aus den Provinzen die Gelegenheit zur
Qualitatsbildung. Die Lernenden haben flexiblen Zeitplan und kénnen die Fahrkosten sparen. Diese Art
der Bildung kann nach der Corona-Krise noch bleiben und zu unserer neuen Normalitat gehoren.

Wenn man zu Hause bleiben muss, soll man sich unterhalten. Zum Essen ausgehen, ins Kino gehen und
viele andere Unterhaltungsaktivitaten sind wahrend der schwierigen Zeit verboten. Indessen kann die
heutige Technologie die traditionelle Form der Unterhaltungsaktivitdten ersetzen. Es gilt nicht nur fir
Jugendlichen aber auch fiir die Alteren, die inzwischen mit der zeitgemiRBen Technologie
zurechtkommen oder sich in der neuen Normalitdt einleben missen. Dariiber hinaus haben soziale
Medien die Kommunikation zwischen Leuten in anderen Orten erleichtert. Sowohl Online-Anrufe als
auch Video-Anrufe sind sogar umsonst. Die meisten haben schon aufgegeben, ins Kino zu gehen,
stattdessen sieht man sich Filme oder Serien bei Streaming-Anbietern wie Netflix an. Wenn man etwas
Besonderes essen oder trinken will, kann man das Essen und die Getrdanke beim Lieferservice wie
GrabFood bestellen.

Obwohl die Corona-Krise Uber viele negative Einfllisse auf unser Leben verfiigt, kdnnen wir auch die
positiven Seiten sehen. Einige MalRnahmen werden nach Corona aufgehort, aber manche werden
bleiben. Die Qualitatsbildung wird moglich fir mehrere Schiiler. Wegen der Beschleunigung der
Technologieeinfiihrung werden alle Generationen mit der Technologie vertraut. Nichts in der Welt bleibt
fiir immer und ewig. Da kénnen wir sehen, dass gestrige Normalitat schon veraltet ist. SchlieRlich sollten
wir uns alle auf die neue Normalitdt vorbereiten und daran anpassen, um in morgiger Gesellschaft
moglichst gliicklich leben zu kénnen.
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Brief Schreiben

Hallo alle,

Entschuldigung, dass ich zu spat kommen werde. Wegen den HygienemalRnahmen muss man immer die
Maske tragen. Ich habe namlich meine Schutzmaske zu Hause gelassen. Die muss ich deswegen holen.
Sollen wir uns vor ,Swensens” wie (iblich treffen? Das ist im Untergeschoss in Central-World. Wir sehen
uns gleich.

LG
Mek

Sehr geehrte Frau Tongtaksin,

ich habe gehort, dass Ihr Online-Kurs mit Zoom stattfindet. Ich habe wenig Erfahrung mit der heutigen
Technologie. Ich moéchte gern fragen, wann Sie den Unterricht geben. Konnen Sie noch ein paar Tipps
geben? Zum Beispiel, wo im Haus ich lernen soll oder welches Gerdt ich besonders brauche. Sind
Mikrofon und Webcam notwendig? Bitte empfehlen Sie mir, damit ich darauf vorbereiten kann.

Danke im Voraus
Mit freundlichen GriRen
Pachrapol Likasitwatanakul



IsviSguinSguoAuAny
227 nuuwryaln ivaUnuiu nsIINWBKIUAS 10330
InsAwn 0 2254 0288 Ao 114
E-mail : journal@triamudom.ac.th

Website : http://www.triamudom.ac.th



