EduMath 45 (1/2023)

L Ao 3t R Python 1 (73 3R £

fUlsE R

FRRd Il 2 X

R

TZERT (P25 —FRAIE0E) - 538 JUPAS BEEL T &R
AVEREE 3R » WL EEHE © RASAENTERERITE oA BT +
FEEEVIZE > B R A (R RV - [MIBIRERRAE - &5
EERTEHVBEEREW AR - & PR G A S E iRy -
5 {56 FHI R AR ( pseudocode ) M B ST RUARAERY - HEIEER B0
BT RERAKEE & TR AMETERHRAE - EERE I R&GEHR
% > Tt ] DL S o i RS RS R

SHEY) > W S5 Omicron AT @ MERIEIN=H ZVMUHRBST
BB o (EEERFH - 1 — NERE LR E TR {E— S R E LIS
ArE Sl - — &AL - ML T —{E4R . Python T{EDHY HAG S EER
THZE > EERGERENESER > HRBERESHAVYTEL - T
Y557 ReVUEAE S +57 #8HY Zoom BRE. » N EE AR - drfe K 4gIEl - 77
Thm » —UEEREEN - MR TIED - BRI
FEAEE - BT FERRE AN G R - TIERRRs S aE
42281 > TR H#E -

TAESHRE 72k DA MIT $#2REREHE[E TER - TR E 238 R
https://github.com/HanlunAI/NextGenCurriculumDemonstration » Jih&# 5 [ & » 22

EAFEH

AL der

B AR RS — (& n] DUETT Python HYBATTERER - [HATIEMEIRE
T AR > EREAE 7 RIEH B CERVERII R AR S A HEE
NZ o & » M5 [4E Google Colaboratory (fjf# Colab) FERE » #1TE
Ui P HY Linux B85 - 652 H B G @EAIRE S A BB asm n] LIBRIGE 1 -

75



BE KT 5 LT (1/2023)

Colab X FfAZ G 3\ Python FEECAHYERAE K EAT (ETHE EIHAY
Fy .ipynb » E7§ interactive Python notebook ) o Z&E0 A BFEFE UHE EEFAS A
SRS o AT RDATRS G — NSNS - ZMRIEE Zoom HYHIIR =Y
SJEOAHVESEERAAE S - B EMSEAL T et o [ SRR 1 P
AT SR AT AF TR

568 lines (568 sloc) 18 KB

(o ®] | Open in Colab

1

[E AT AR » Se B EARE - RS RAT T A
N - SN TR RS T Shift+Enter |~ BCDLEUSIREEET TR - BULEH
HFER T LEEE - EREE BN R L I TS —rT i EE
g5 " Hello World! | » B] HE 2 :

print("Hello World!")

Hello World!

)

% 0 IR TR R BRI A AR A AR IAVRE - FeffiEA 22
ME T A EVEIEIEE - HFFRFE (string) FHEEL (integer ) K FBHEL
(floating point ) ; F3%1]3% (list) F(=F=H# (dictionary ) ZF -

TAES AR EAE H 5| A—EE81 L M E SR E R R -
Bian - i AEgsS (input validation ) FR#I{FE(EEH] (if-else statement ) HY
RV 5 iy A AR N2 R 144 for JufE (forloop) ; #ZEiET ]l
EHEHITHIREF /48 Python pENIRES: o OB R ETIVIR T B
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FREEF AT AFTEAEIESE (module) BEE (package) THYEKEL - R {EAGha
5 R E 2R E] Colab HE RS — SR AHIETHHK -

EE0AEE R A GitHub EHE Y DemonstrationAlpha.ipynb ° §gf2 5L
PEEEDIES: - A —EYH - MMEEENEEIM M2 EEYE > #EE5H
TR O B SR B E X - TR TR BEFrEE
—i > RIFVEE M FHEREEEFIS (scratch code cell ) #EfTalEBLAPRFFE
SCAEE o

R

TR N RAYERCAE DemonstrationBeta.ipynb » N2 T 48 B HESIHIRES
FIELE o 1EE RPETRAVEEZ - ITRERZR IR TR —FERRZ A EIM
% [ for APBEEZR AT DL - A IR R T {5E A 2R 7 R 8 (recursive
function ) #7374 » Al & 3 :

def factorial(n):
if n == &:
return 1
return n*factorial(n-1)

Bl 3

5 M E F PGSRy AW K EI W61 (initialization ) 7 J& 1% BH (%
(recursion ) > W B Fm Z oo N B ( Peano axioms ) o7 [y B 404 [ B
(induction principle ) Z4% o B - HEF1 P" o] DUSEFE{E T for AR
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YD TS B ERER > 58 4 2 Ho i n AR 8> 0] H,
4

#@title We meant, checkout the result first.

#You need to make sure the Llist of tokens are distinct
token = ["A","B","C","D","E","F", "G", "H"]

#@markdown You may hide the code and simply use the slider to input n

#Allow n = ©,1,2,3,4,5,6,7,8
n = & #@param {type:"slider”, min:0, max:8, step:1}
def switchingFullPermutation{n):
global token
if n == @:
return [""]
previouslist = switchingFullPermutation{n-1)
#print(previousliist)
newChar = token[n-1]
newlist = []
sign = -1
for i in range(len(previouslist)):
insertMew = [previouslist[i][@:]j]+newChar+previouslist[i][j:n] fer j in range(n)]
if sign == -1:
insertNew.reverse()
newList = newlList + insertNew
sign *= -1
return newlist
def switchingFullPermutationPrint(n):
print("The following is a list of {}! = {} distinct full permutations given by SIT algorithm
count = @
longlist = switchingFullPermutation{n)
for item in longlist:
count += 1
print(str{count)+" . \t"+item, end = '\n'}

return

switchingFullPermutationPrint(n)
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éﬁfﬁﬁ%ﬁtéﬁ FAFE - AHASAY RIS RSP 208y RS T R waE
%l HEZ 25t & Steinhaus-Johnson-Trotter ( SJT ) BL)AFES HAYHE £ - (5 -
ﬁ*l@ » SIT BUA R DUER HEMETR AR N —IH B EHESHE—C
HI—ZH} He)
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B on RPN EER ) EERE > EPERTAEFMFIEA
(lexicographic order ) « ZFTEIHEMEREL - HH/cAifV&ERH ST > EE
RS A] > BB A Python Eﬁiﬂjj —HEEAE AR - RIS
ChlEL ] AR [E 2 E S EERR AT - FEEUE T -

P M RHVEECAE DemonstrationGamma.ipynb o EEZARERFZRE AR
PRI BE RS A REVRER - tHETR R AUAEE - R T 5 282
B BRIERTBER . TEDi Eieiy i - A E S T R i
HAHE - 7 SLEREY [E] 2R skt v] B TER R -

HFREEHRAG C AR THHEEles e 28z
RURAER] - B [ 5 2t Co= 56 AR AR - HEITEEN
SR

|:+ The following is a list of 8C3 = 56 distinct c
1. ABC
22. _BCD____ a7. _CDE___ a7. DEF__ 53, EFG

2 AB D 23, BCE 38, "o F_ as. DE G oy R 56. FGH
. woF % BCF 3o e s D H 55, e
4. AB__F_ s, BC__G_ 9. o _n o - — E
o o——t 2. BC__H 4, _CEF_ 51. _DFH
> o e BDE_ 4 CESG s2. D _GH
7- ACD___ 28, BDF__ a3, “CE n —
8- ACE 29, BD G g4, ¢ re
o AL _F_ 30 BD H a5 _C FH
1e. AC & 31, _B_EF__ 5. < @
11. AC__H 133, B _EG
12. A_DE__ 33, B EH
13. A_DF_ 14 5 Fa
14. A_D_G_ 35 B__FH
15. A_D_H 3 B___@H
16. A__EF__
17 A_EG
18 A_E_H
19. A__FG_
28. A__FH
21. A aH
Bl S

Rk n] DI Z2 2 — 2ol » S 4 T EE—LE 5 m
REEIAEEL © #5 1<r<n > C7=C/+C 7 +---+C
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HEEARAA IR © RFTER] > =) (Pascal's triangle) "] DIEBIF
B IR AR ARE > BEEPE  TTEEn=i- 1§ > JER (c+y)' BT
T%Eﬁéz\ﬁﬁ n+ 1 {E{%E > Python {UHE K &G R AT A& 6 DUERUELEAERS - 7]
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n=i- 1B oy oy preo e D i pyhon £t
W AR T e 7 -

n = 3 #@param{type:"slider", min:8, max:38, step:1}
#an experiment on yield statement

def triangle():
global n
layer = [1]
yield layer
while len{layer) <= n:
first = layer + [8]
second = [@] + layer
layer = [sum(binomial)} for binomial in zip(first, second}]

yield layer

for layer in triangle():
print(layer)
print("The above is the Pascal triangle of order {}.\n\n".format(n))

[1]

[1, 1]

[1, 2, 1]

[1, 3, 3, 1]

The above is the Pascal triangle of order 3.

=l 6

n = 3 #@param{type:"slider”, min:0, max:38, step:1}
#an experiment on yield statement

def pyramid():

global n

layer = [[1]]

yield layer

while len(layer) <= n:
size = len({layer)+l
first = layer + [[0 for i in range(size}]]
second = [[@]] + [[@] + line for line in layer]
third = [[8]] + [line + [@] for line in layer]
layer = [[sum(trinomial)} for trinomial in zip(first[i], second[i], third[i])] fer i in range(size)]
yield layer

for layer in pyramid():
print(layer)
#comment the previous line and uncomment the next line to see inverted triangle
#print(Llaver[::-1])

print("The above is an analogous pyramid of order {}.".format(n))

(a1l

([al, r1, 111

(11, 2, 21, (1, 2, 111

[fal, s, 31, [3, 6, 31, [1, 3, 3, 1]]

The above is an analogous pyramid of order 3.

= 7
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1 4%
N —{#&EE0 42 DemonstrationDelta.ipynb - 75 45 & (S ARV R » 5515

s - 1 x 5
Python 4[E] - SEALAZIREEN T —H S BB F(x) = =] e Zdt - J&fE
2w °
—FfH BRSO e (cumulative distribution function ) » iy /e DU N =TEEM: ¢
(1) ER—(E=EFFIENMHEL (monotonic increasing function ) ;
(II) & x @ndmgs KmF - F(x) i#m 1
(III) & x @ rdwEs/\NF > F(x) im0 o

Sl RIS R EUE e A B FE RIS RO A TR L
AR T o ERMER/ 4 = 8% A Python EFACETT4EE - NumPy /1%
SR > A E AT A K EBURES © SciPy f2BERFIR S
Matplotlib 5 Fyis SeBuRRHE Mt AT L LA -

PR S EIUREE GE © 0) +h kf) s fO- R R f (5) - AT
FRITAE TR » Bl TS0 ARt — L (5 DR
S8 A R R R O — B - BRI T Y
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LB F(x) R EARM BIE BR B - F (- k) BhRee
STAERTERR S FTE IR B B 1T F () S T 214 AR
AR REAY B AR R -

WiE 8 Fr > WFVMESESCASUYE 7 O8I - FEEE 0] DR EeHt
BB IR RS 7 i 09 B FE o0 M o B R HL A R %5 2 e 8 ( probability density
function ) HY%E(L o

2N BRE i N B S AR TS e W 5 2 [HIEYRA R AR E R T
a] DA FRE S EAEH (fundamental theorem of calculus ) AEREFH I o —f%
ME BRI gpREERE » HEEBEGIRE @ FE s
S FIEERZ T -
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MV e E
© Select values of the mean and the standard deviation with the sliders

and run the result

mu: Qo 1
sigma: Q 1
Show code

CCCCC d pdf of the narmal distribution; mean (a k.a. the first moment) = 1; standard deviation (a k.a. square root of the second central moment)} = 1.0

06

px) and Fixh

= 8
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FHRFE BT INMERTEE R T - XA ARSI - &5 BAra] DIt
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WAL EE T D FHE R R E AR E5 i » FrblZIE L A5 H
{2 HY=EECA DemonstrationEpsilon.ipynb 2245 (A E2AE T/ 584518 B THR
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