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1 A%t =2 http://matrix.skku.ac.kr/2018-DM/Ch-1/
2 =4 http://matrix.skku.ac.kr/2018-DM/Ch-2/
3 S, 74, B http://matrix.skku.ac.kr/2018-DM/Ch-3/
4 SuEFE http://matrix.skku.ac.kr/2018-DM/Ch-4/
5 A5 http://matrix.skku.ac.kr/2018-DM/Ch-5/
6 |[AlFH vE713 92| http//matrix.skkuac.kr/2018-DM/Ch-6/
7 As #A http://matrix.skku.ac.kr/2018-DM/Ch-7/
8 Y E o] & http://matrix.skku.ac.kr/2018-DM/Ch-8/
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<E 12> A2 Mueiel JigtEl o Mest AGAl
SageMath 4 (http://sage.skku.edu/) o|4t53t A4
SageMath =E% (http://mathl.skku.ac.kr/) (http://matrix.skku.ac.kr/2018-DM/DM-Labs.htm)
SKKU Sage Cell Server e Ly
SKKU Discrete Math
OlA2H BB E Y 5 UHHES +2XQ (Type some Sage code below and press Evaluate )
[Sage Reference]
httpy//matrix.skku.acks/2010-Album/Sage-QReference-SKKU.pdf
A (Evaluate) -
> AFS W (How To Use)
SOOE soge = e
DM-Ch=1-Lab  hitp.//matrix skku ac kr/201 §-DhM/DM-Ch-1-Lab htm|
DM-Ch-2-Lab httpif/matrix skku,ac kr/2015-DM/DM-Ch-2-Lab htm|
n DM-Ch-=3-Lab httpif/matrix skku,ac kr/201 5-DM/DM-Ch-3-Lab htm|
o a7k mARe, AgTrE, N2EAS 9 B @
55 8 Sa geMath5>9} RStudlo6> 9] TN AZEYE Fgslo] i/End Fdlx 2 Attt E3E
AFADE AR AP vigoR BEF Ay sw/Adstari e ¢, 2009 1A - o, 2013, o)
4 o)Ak 13 B = (e ARA ¥8) FF  http,/matrix.skku.ac kr/2018-DM/Ch-1/
5 QEAA BE TSR http://www.sagemath.org/
6 EAEL R o] ©EA~ FE B¢ hitps/www.r-project.org/
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O 4% <182 http//matrix.skku.ac kr/2018-DM/DM-Ch-4-Lab.html

Algorithm 2.1 | Linear Search Algorithm

ALGORITHM 2 The Linear Search Algorithm,

procedure lincar searchix: integer, ay. a3, ....a,: distinct integers)
i=1
while (i = nand x # a;)
=i
if ¢ = n then location .=
else location := ()
return location| logation is the subscript of the term thut equals x, or is 011 v 18 not found)

g LmeartSearch #l3arithm
2 interac
def _{x=input_box(default=6, label="integer'), s=input_box(default=[1,5,4.2,6,3], label="distinct integers’)):

n=len %

k=0 age(python) 2] indexs DSE AIE

while (k <=n-17 and (x = s[k]):

g il G et and G b oll)

10 it k<=n-1:

1 location = k I . -
4 Drmt “locat o of is ", location .+ 1, ",

13 olse

14 Iucat\m =0 ) .

] print % " isnot inthis list,
return

Language:[Sage v
A g
=3 (Evaluate) # Syntax Highlighting

Parmalink, Shortened Temporary Link

integer B
distinct integers [0 5 4, 2,6 &

location of 6 is B .

7 v A58 http://matrix.skku.ac.kr/Lab-Book/Sage-Lab-Manual-1.htm & 8H=8}  http://www.hanbit.cokr/EM/sage/
A48 http://matrix.skku.ac kr/Lab-Book/Sage-Lab-Manual-2.htm
1Z2%A1g  http://matrix.skku.ac kr/2018-album/R-Sage-Stat-Lab-1.html
http://matrix.skku.ac.kr/2018-album/R-Sage-Stat-Lab-2.html
8) 79l 94 Eg http://matrix.skku.ac.kr/2018-album/2018-Lectures-sglee.htm
<HE> L o|ibrdt Al AFA / AT §a Az
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Algorithm 2.3 I Converting an Int eger from Base 5 topDecimal
This algorithm returns the decimal value of the base & Integer ©= -1 "~ 1
Input ¢, 7

Outputs dec_val
base_b_to_dec (¢, #
dec_val =0
power =1
for i=0 1o 1 |

dec_val = dec_val = “t=power
power = power * b

return dec_val

| # Converting an Integer from Base b to Décimal
2 Qinteract
5 def _{c=input_box{defanlt=1101, label="number '}, b=input_box(default = 2, label="hass')):

o = stric)
n = fenic)
dec_val =0
power = |
for | in range(n):
dec_val = decval + Inteser(cln-i—I1)+power

power = power

print dec_val

Language: | Sage v

"é‘_‘g_(EV_all_._la_te) < Syntax ngh\igﬁting

Permalink, Shortened Temporary Link

number 1101

base [2.

@ 64 ATt =714 9 http//matrix.skku.ac.kr/2018-DM/DM-Ch-6-Lab.html
Pseudo-Catalan number
Pseudo-Catalan numbers are defined by the formula

for n=1, 2,3,
C_a={4n—6)(n—101C._o=(4n—6)C, _* (n= 7, G'=1
& =(4n—8)4n—10) - 8 2. Of

| |# Peeudo-Catalan nunber MM (Z=])
2 [B=]

i- for 0 in range(l,10):

)

C = factorial (i J=hinamial (2=(i-10,i-10/0i)
B print C

language: | Sage ¥

Algi(Evaluate)

304
BE5EE0
17297280
515918400
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Part 1. Ch 7 Summarize Part 2. Ch 7 Problem Solving
v (2] Prolem solution 1

7.1 Intraduction

e 22

Definition 1.1

A recurrence relation for the sequence ag, 4y,

iis am equation that relates @, 1o certain
of its predecessons do, ay. .

Initial conditions for the sequence dg, a;. . .. are explicitly given values for a finite

number of the terms of the sequence.
FEHALZ o] ol ohES 54 o) ol ate] ol LSS 0| 25tc LIENH Alo|r) HEIADL B 2
SoH = te grof ol N B eme| RE He| 2B 2 5 olny o4 2 3 el BE 205
Holer g aiet,
HE o2 oAl S

1 Tl &

Ezample 12

The Fiborscet

cquence i the reumo:

HE Finalize by 3 521 about ch.7.1.25
RN Ry BRUR 20180528 ET 12
v
SH>>

Given that 0 = C1 = 1 and €2 = 2. compute C3,C4, and C5 by using the recurrence relation
Example7 17

7Hd>> Catalan Number:

1. Catalan number C,, Is the number of ways to reach from point (0,0) to point (n,n). However,
even though the path can touch the diagonal line that connects (0,0) and (n,n), it must not go
over the life.

2. Catalan number C, can also be defined as the number of ways to divide a convex polygon
vith 3 sides into triangles, without the sides crossing each other. The picture below shows
when n =
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2018. 04. 06. A /Solution by L (HAz Ai/E0))

2018. 04. 06. Answer/Revised solution by ©]#* (gw/54)

2018. 04. 07. Finalized by Qs (Aol 7)o vl ® A2 Final A)
2018. 04. 08. Finalized OK by Prof. *#x or TA #x+ (A52/Zu7 HF HE/EQI)

AEA} ZE BEO AARE E7A] 254 AYHEE Yr|Hor Aurol A
& ANAY gAEe] HelA Rt RS sty HEHom AHYdFEhy [a9 -]
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28 2H/EE

@ A=A
@ A5oeA
b L 5. 19] Theorem 1.700 (REF & 2 (Use Contradiction), Pleass add and REVISE ARa%
saxm L1 SRUK | 2016.00.06 ETES an as [T E——
i
SN2 olig s2un 2018,04.06 BB 21
EEE 1 posttive integer n > 1 is composite —> n has a divisor d satisfying 2 < d < 4n o
Hen
(Pract)
BWOC iphoas thal il com poale wd ' does nok heve: o diviserd satisfing IEEER 00l compositeD]Ch 2 'n 28t oot nAto[] diwsorS 243CHs SXI0ICh

2 <dl<4n (=5 nhasadvisor d2 satishing én <d2 <n )

54 en = urps g »
S0 acomposite n =d2+q2 for some integers d2 and q2 52 J“?E?Iﬂa 5 UeE 25 wojo} ok
=3 n=d2+q2> Jneq2 { because dn <d2 <n) o7l ME SHEE > O oIk

= a2 (divide both side by 4n)

5o diisorof n (n=d2q2 and dn<d2<n)
; il nis camposite,

HEC AXIZE It occurs a contradicon) vhenn=ab{1<{a<b<n)

sho be
JEEIBA
. . ahas prim e factor. {Becausea>2.)
(metA  nis composite O] n should have a <
divisor d salisfying

2<d=<qn) ipsa
1, S0 & positive Integer n > 1is compasite => n has a divitor d safisfing 2 S d =
n homEan
(Becausepr € ar < ab =n)
2, nhas a divisor d satistying 2 £ 4 S Jn > pesitive integer i > 1 18 composite
3. nhas a'divsord satisfying d = 1.0 => Son s composite pla ain =pln

S M NaEplime lactor pless than Jn

1. posttive integern > 1is composite —> n has a divisor d satishing 2 < d < Jn

(2 oIl SR mi
Please add and REVISE yo

A2 QAU GLICE)
estions 1o im prove

EE/%H

divisor d satisfying
(Proot) 2<d<qn)

BWOC Suppose that nis composite and n does not have a divisor d satisfying
2 <d1<4n (= nhasadivisor d2 satisfying én < d2 <n ) o (@)

elol ol no| com posfted] 2& 28t n Ab0[2| divisor 2+ quotient & K3 Ch ( n=dq)
So acomposite n = d2+q2 for some integers d2 and q2
=> n=d2+q2> Jnq2 ( because n {d2<n) Case 1 W d<=rootn, 0|3 UNF OHESICE
= dn>q2 (divide both side by dn)
Case 2. If d>rool n, n=dq lor some inlegerq and 2] ¥ 9= q<=rool n 0]C}

Since q2is also divisorof - (n=d2+q2 and 4n <d2<n) (LIS qysquare n 01 da2t Lk 328 250|417 4Rolc})

=» divisorq2of nshouldbe 25925
(Qiel ECHAM 2 F& T8 AL n RO AKX SR It occurs a contradiction)
2kM n=dg 0] % d or q <=root n. % n2 29 root nAtO[2] divisorE 74N CEH

(WetA nis composite 0]2 n should have a

(32 11-1] LMSe| QnAdilAl of&ks=st ZHiHo] Tt st e S(H =/HH/EE/SYH) ofAl

oj a8t 7ho] el A 2ol FAAQ] AL vy SIAte|EE Fauslel  http://matrix.skkuackr/2018-DM-TA/
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i 10 5 12 10 25 62
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[Finalized] Problem 11, Ch.8, P.459, Chapter-Self Test
Solved by Z** Date.2018.11.17

Revised by ##** Date.2018.11.17

Revised by Muhammad ** Date. 2018.11.23

Problem 11
Show that the graph has no Hamiltonian cycle
b
i - s C
ds
o x: *E

Solution: Since there are seven vertices, a Hamiltonian cycle must have seven edges.
Suppose that we could eliminate edges from the graph, leaving just a Hamiltonian cycle:

We would have to eliminate three edges at vertex b and one edge at vertex f. This
leaves 10—4=6 edges, thus it is not enough for a Hamiltonian cycle.

Conclusion: Therefore, the graph does not have a Hamiltonian cycle. [ |
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Student-Centered Discrete Mathematics Class with Cyber Lab

Lee, Sang-Gu
Department of Mathematics, Sungkyunkwan University, Suwon 16419, Korea
E-mail : sglee@skku.edu

Lee, Jae Hwa™
Department of Mathematics, Sungkyunkwan University, Suwon 16419, Korea
E-mail : jhlee2chn@skku.edu

This study deals with the case of student-centered discrete mathematics class with cyber lab. First, we provided
lecture notes and cyber labs we developed. In particular, discrete mathematics is a course that covers the principles of
algorithms. The purpose of this study is to provide students with basic mathematics, aiming to actively participate in
the learning process, to improve their abilities and to reach the ultimate goal of student success with confidence.
Second, based on interactions, students were able to prepare for the lectures, review, question, answer, and discussion
through an usual learning management system of the school. Third, all the students generated materials through one
semester, which were reported, submitted, presented and evaluated. It was possible to improve the learning effectiveness
through the discussions and implementation of using some easy open source programming language and codes. Our
discrete math laboratory could be practiced without any special knowledge of coding.

These lecture models allow students to develop critical thinking skills while describing and presenting their learning
and problem-solving processes. We share our experience and our materials including lecture note and cyber lab as well
as a possible model of student-centered mathematics class that does not give too much of work load for instructors.
This study shares a model that demonstrates that any professor will be able to have an individualized, customized, and
creative discrete education without spending much of extra time and assistant, unlike previous research.

* Z7DM Classification : M55, 175, 185

* 2000 Mathematics Subject Classification : 97C80, 97U70, 68R01

* Key Words : Discrete Mathematics, Student-Centered Learning, Cyber Lab

* This research was supported by Basic Science Research Program through the National Research Foundation of
Korea(NRF) funded by the Ministry of Education(2017R1D1A1B03035865).
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AEUE 01

“A7ER L o] FYelA QAL FARUD FE HolFA L.

Please write down the most impressive and instructive aspects of this class.”
- Bring me to the discrete mathematics.

- 1 would 100% mentioned the fact that this class is a flipped class which is a total different thing
comparing to a traditional class.

- It is good.

- PBL report

- PBL, Flipped learning

- PBL report

- Active class

- go) AP FEAoE TR & YRS PAHIYE Aol A A

- PBLUTAE A5 QRAS A% e 71 SolAl A1@7Ize] okl HAAld
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- QnA activity and method used in general
- QnA o] Q4 Zth
- wgel B BE Akl AT =ANE 2E Y FAYU

- e o] Z9kt

S AEE FUMACR e A YR A% B 49
- AzE wEEAel A dasn
- 59 A8 el YT A3
- Aol FHE FES HAsh ASHE e BE

- FEHEod aege deAola =g s #e AU AT FARAE F8 AT A
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FYCE AYHE FYh QA A BEstel SAE/Y FRE £ dE 842 2YRFANE R
P

- 995 gaTEe B 5 qlol, $EAY AF WS D2y
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W4, ol ol midel miolEol Uig Be 1A} o)) AR,

HEUS 02.

“Please mark on one of the following:

1) All of the class contents were delivered in international language.

2) Most of the class contents were delivered in international language, even though Korean language
was partially used for supplementary explanation or summary.

3) About half of the class contents were delivered in international language

4) Very few of the class contents were delivered in international language.”

o (1) 22(786%), [2]: 4(14.3%), [3]: 1(36%), [4]: 1(3.6%)

AEWE 03.

‘oz o] FYo] Bnt fsty] A AFHA AEHL AL HE Ho|FAL.
Please write down your suggestions for the professor to improve the class.”
- I like everything.

- He's doing an excellent job !

- The professor is very good in teaching lessons.

- AR,
oS AER el

- g 943 AT

- REG Rl gltka 47F

- RE R ggud.

- olgz sAm Hy
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