QUIZ 1 : MAT2203 NUMBER THEORY

TOPIC Division Algorithm & Divisibility SCORE 10 points

QUIZ TIME Tue 6 Sep 2016, 4th Week, Semester 1/2016

TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University
NAME . ... IDeieee SECTION.........covviiees

aaandInnnlasazidaaivananausalll (Teas 2.5 AzwuL)

1. AAUWARNAARINNITUT 333999 g 13

2. awandn 6 | n(n+1)(n+2) Ieglddunaunimng

3. asfigaddiomnnu 15| (247 — 1) ynReuilu e eelivanguitdiadinAnans

4. AWNANUANLIN @ Tanuandanpias (a + 3) | (a — 3)°



ANSWERS QUIZ 1 : MAT2203 NUMBER THEORY

TOPIC Division Algorithm & Divisibility SCORE 10 points
QUIZ TIME Tue 6 Sep 2016, 4th Week, Semester 1/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University

1. AUWARNAARINNNTUT 333999 fne 13

13 w3 333 winaLds 8

13 wis 33399 wiaawae 8999 = (23)999 = 92997 — (26)499 . 93
13 ws  64=20 whawAw  —1

13 wg  (26)19° wiaalde  (—1)%9 = —1

13 ws 23 wiRaLAE 8

13w (26)199.2% wReww  (—1)8 = -8  wiiuwe 5

£
o

fatii 13 ung 333990 widawdmyindu 5 #

2. aquamd1 6| n(n+1)(n+2) Tneldduneunismns
Win € Z nadunaunismnsn = 6k,n =6k + 1,n =6k +2,n =6k +3,n =6k +4uazn =6k +5

« nedln = 6kuky  n(n+1)(n+2) = 6k(6k + 1)(6k +2) = 6[k(6k +1)(6k+2)] - 6 | n(n+1)(n+2)

. NIin = 6k + 1 U@

n(n =1)(n+2) = (6k + 1)(6k + 1+ 1)(6k + 1 +2) = (6k + 1)(6k + 2)(6k + 3)
= (6 + 1)2(3k + 1)3(2k + 1) = 6[(6k + 1)(3k + 2)(2k + 1)]
26 nn+1)(n+2)
- N3N = 6k + 2 uWan
n(n =1)(n+2) = (6k +2)(6k + 2+ 1)(6k + 2 + 2) = (6k + 2)(6k + 3)(6k + 4)
— 2(3k + 1)3(2k + 1)(6k + 4) = 6[(3k + 1)(2k + 1)(6k + 4)]
26| n(n+1)(n+2)
- N3l n = 6k + 3 uan
n(n=1)(n+2) = (6k + 3)(6k + 3 + 1)(6k + 3+ 2) = (6k + 3)(6k + 4)(6k + 5)
— 3(2k + 1)2(3k + 2)(6k + 5) = 6[(2k + 1)(3k + 2)(6k + 5)]
26| n(n+1)(n+2)
- N3N = 6k + 4 uan
n(n = 1)(n+2) = (6k +4)(6k + 4+ 1)(6k + 4 +2) = (6k + 4)(6k + 5)(6k + 6)
— (6% + 4)(6k + 5)6(k + 1) = 6[(6k -+ 4) (6% + 5)(k + 1)]
S 6| n(n+1)(n+2)
- N3N = 6k + 5 WA
n(n=1)(n+2) = (6k + 5)(6k + 5+ 1)(6k + 5+ 2) = (6k + 5)(6k -+ 6)(6k + 7)
= (6k 4+ 5)6(k + 1)6(6k + 7) = 6[(6k + 5)(k + 1)(6k + 7)]
26| n(n+1)(n+2)

£
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W 6| n(n+1)(n+2) NNIUMAN n O



3. asgatidiemnnu 15 | (24" — 1) yneuwiu n IneldvdnguiadeniinAnans
&t n € N P(n) wnudaanin 15| (247 — 1)

v
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U P(1) luasa
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o

- AUz fesan 20 —1=16-1=15 uha 15| (22 —1)

(3
a

- dugie aunmdn P(k) iuasaile k € Naglddr 15| (2% — 1) duiulenuindis a 39

=

24k _ 1 =150 vize 2% =15a+1

WATEUN
= (150 +1)16 — 1 = 15a(16) + 16 — 1
= 15a(16) + 15 = 15(16a + 1)

Fofu 15| (200D — 1) e P(k + 1) usde O

4. AaNAIMANLN a anueTidenaded (@a+3)](a—3)3
WANTEUN

(a—3)=[(a+3)—6]>=(a+3)>—3(a+3)%6 + 3(a + 3)6* — 6>
Aol (a+3) 6% vsa  (a+3)]2%-3%  azlidn

a+3=1,2 2% 23
=3,32,33%,
=2.3,2-3%,2.33,
=922.3,22.32,22. 33,
=2%.3,2%.3%2%.3°

a=1,5,
= 6,24,
=3,15,51,
=9,33,105,
=21,69,213

Re

WU a=1,3,5,6,9,15,21,24,33,51,69,105,213  #



QUIZ 2 : MAT2203 NUMBER THEORY

TOPIC G.C.D & Euclidean Algorithm SCORE 10 points

QUIZ TIME Tue 20 Sep 2016, 6th Week, Semester 1/2016

TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University
NAME ..ottt IDueiiiiee e SECTION......coeeiiviiiieeiiee

aa o = dl o 1 d’l
aauandainlatazidaaiamanausiallil

1. i a uaz b iiudwsuwinla aeiigaridn &1 a | b? uay ged(a,b) =1 uda a|b (3 AzUUW)
(Hoiauauuz Mnguun 2.3.13)

2. W N = 7a7707 dusanuuduunuan 81 99 Wusatsznaueed N amnaaion a waz b Mduldlfdauus (3 Azwuw)

3. i d = ged(579,324) AWATUIUAN T UAY ¥ finennfesannts d = 579z + 324y (4 Azuu)



ANSWERS QUIZ 2 : MAT2203 NUMBER THEORY (SEC2)

TOPIC G.C.D & Euclidean Algorithm SCORE 10 points
QUIZ TIME Tue 20 Sep 2016, 6th Week, Semester 1/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University

1. 1 a uaz b idudwsuwinla aeiigaridn &1 a | b* uay ged(a,b) =1 uda a|b
Proof. % a uag b 1duA UIMAN aNNATI a | b war ged(a,b) =1
aglfndiduamdin k3e b2 = ak uaslaamnuiiun 2.3.13 azil§wnudin 2,y 31 1 = az + by th b prwaesineasly
b = abx + b*y = abx + aky = a(bz + ky)
s a | b []

2. W N =7a77b7 udnuawdamnudn 199 Wufarsznenves N asniaalan a uaz b fdulylEimn
\He9an 99 | N uaz 99 = 9 x 11 39 ged(9, 11) = 1 Aulusfiansanuddn 9 | N uaz 11 | N

9| 7a7Tb7 a1 9| (T+a+T+T7+b+7)%509]| (a+b+28)fsiiu a+b=8,17
11| 7a7707 aglédn 9| (7T— b+ 7 — 7+a—7)1ﬁ@ 11| (a—b)Miu a—b=0,11
andeularimunaglidn o = 4 uaz b = 4 Wiy

3. 1 d = gcd(579,324) AWMAUIUAN T UAY ¥ finenaesdnnis d = 579z + 324y

579 = 324(1) + 255 255 = 579 — 324(1)
324 = 255(1) + 69 69 = 324 — 255(1)
255 = 69(3) + 48 48 = 255 — 69(3)
69 = 48(1) + 21 21 = 69 — 48(1)
8_21(2) 6 =48 — 21(2)
21 = 6(3) + 3=21—6(3)
6=23(2)40

3=21-6(3)=21— [48 —21(2))(3) = 21 — 48(3) + 21(6) = 21(7) — 48(3)
= [69 — 48(1)](7) — 48(3) = 69(7) — 48(7) — 48(3) = 69(7) — 48(10)
= 69(7) — [255 — 69(3)](10) 69(7) — 255(10) 4 69(30) = 69(37) — 255(10)
= [324 — 255(1)](37) — 255(10) = 324(37) — 255(37) — 255(10) = 324(37) — 255(47)
— 324(37) — [579 — 324(1)](47) = 324(37) — 5TI(4T) + 324(47) = 324(84) — 579(47)
— 579(—47) + 324(84)

COCO

aplléidn d =3, 2 =—47, usr y=284



QUIZ 2 : MAT2203 NUMBER THEORY

TOPIC G.C.D & Euclidean Algorithm SCORE 10 points

QUIZ TIME Tue 20 Sep 2016, 6th Week, Semester 1/2016

TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University
NAME ..ottt IDueiiiiee e SECTION......coeeiiviiiieeiiee

aa o = dl o 1 d’l
aauandainlatazidaaiamanausiallil

1. W a, b uay c udmawsinla asigaiidn 81 a|c waz b|c Tned ged(a,b) =1 wla ablc (3 AzULY)
(Hoiauauuz nguun 2.3.13)

2. W N = 7a77b7 dusnurufinunuan 81 33 Wuwsadsznauaes N aswnatlen o waz b Mdluldifvieonnn (3 Azuuw)

3. 1 d = gcd(597,342) AWATUIWAN T UAY ¥ finennkesannts d = 597z + 342y (4 Azuw)



ANSWERS QUIZ 2 : MAT2203 NUMBER THEORY (SEC1)

TOPIC G.C.D & Euclidean Algorithm SCORE 10 points
QUIZ TIME Tue 20 Sep 2016, 6th Week, Semester 1/2016
TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University

1. W a, b uay c udmuawsinla aeigatidn 81 a|c waz b|c Taeh ged(a,b) =1 uda ab|c

Proof. 1% a uaz b 1w uaubin aunidn a | c waz b|c T ged(a,b) =1
Al HAMIWAN k war p B9 ¢ = ak uaz ¢ = bp WM un 2.3.13 axNAUNWAN 2, y T8 1 = az + by 1 ¢ AU
anvdineazli

c = cax + cby = (bp)ax + (ak)by = ab(px + ky)

el ab | ¢ ]

2. 1‘1/1 N = 7a77b7 dudnuauiinvnudn 81 33 udatszpeures N aawniatlan a uaz b il e
\Haean 33 | N uay 33 = 3 x 11 %9 ged(3, 11) = 1 AsiiaNansmuwadn 3 | Nuaz 11 | N

3| 7aTTb7adlEd 9| (T+a+T7+7+b+7) o3| (a+b+28)suls a+b=258,11,14,17
11| 7a77b7 197 9| (7T —b+7—T+a—T)vie 1l | (a—b)#WiW a—b=0
anieuluiamnazlddn (a, b) TulululdAe (1,1), (4,4) uaz (7,7)

3. 81 d = gcd(597,342) AWATUIWAN T UAY ¥ fienaesdunis d = 597z + 342y

597 = 342(1) + 255 255 = 597 — 342(1)
342 = 255(1) + 87 87 = 342 — 255(1)
255 = 87(2) + 81 81 = 255 — 87(2)
87 = 81(1) + 6 6 =87 — 81(1)
81 =6(13) + 3 3 =81 —6(13)
6=3(2)+0

3 =281 —6(13) = 81 — [87 — 81(1)](13) = 81 — 87(
= [255 — 87(2)](14) — 87(13) = 255(14) — 87(28)
= 255(14) — [342 — 255(1)](41) = 255(14) — 342
= [597 — 342(1)](55) — 342(41) = 597(55) — 342
= 597(55) + 342(—96)

13) + 81(13) = 81(14) — 87(13)
— 87(13) = 255(14) — 87(41)
(41) + 255(41) = 255(55) — 342(41)
(55) — 342(41) = 597(55) — 342(96)

agllfdn d =3, = =55 uar y=—-96



QUIZ 3 : MAT2203 NUMBER THEORY

TOPIC L.C.M & Primes SCORE 10 points

QUIZ TIME Tue 11 Oct 2016, 9th Week, Semester 1/2016

TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University
NAME ..ottt IDueiiiiee e SECTION......coeeiiviiiieeiiee

aal o al dl [J 1 d’l
aandInlasazidaaiNanAneusallT
1. a3 n Lﬂuﬁﬁmutﬁumnﬁﬁmﬁmqm TINN9H0E 7 WALAHUADWINAL 4 81 9 uaz 11 ANens n — 2 a9fn (3 AZLLL)
2. adiguduan 25! lugduutitynd® (canonical form) (4 Avuuw)

3. adM9a4eu9n 881 uanuiuanizvisall (3 AT



QUIZ 3 : MAT2203 NUMBER THEORY

TOPIC L.C.M & Primes SCORE 10 points

QUIZ TIME Tue 11 Oct 2016, 9th Week, Semester 1/2016

TEACHER Thanatyod Jampawai, Ph.D., Faculty of Education, Suan Sunandha Rajabhat University
NAME ..ottt IDueiiiiee e SECTION......coeeiiviiiieeiiee

aal o al dl [J 1 d’l
aandInlasazidaaiNanAneusallT
1. Wia,b € Zawm ged(a, b) Miduwldiéneun i1 Lem(a,b) = 600 (4 Azwuw)
2. avdisuduan 22! lugduuiitynd® (canonical form) (3 AvUuL)

3. adM999491U97 919 Wuanuwiuanizvisall (3 AT



