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o [OA: BE—TINR, ROJIRPHTEHREIF
DRPHENTHAE, BE—NMEA—TRNEEFGEARKM  def listsum(numlist):

theSum = @
. ) . for 1 in numlList:
® E}?—P’?E%ﬁgiy 1&1&9['7&5{%%1%@ ? theSum = theSum + 1
Bt ARgeRfor, t3-~NEEFwhile return theSum
IRREXY AR KB HIRZR KA L 2 print(listsum([1,3,5,7,9]))|

o BUNMANRBIKRAXIR ERARH —RRANDARIG, MIDAREISEMRT
24, XT_HEN.
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(1+(3+(5+(749))))

e FEAXTINS, RABRWES (719), XBRLHBABITIHER, KPr L2
/\_E*DEI'Q VEes lzﬁ total = (1+ 3+ (5+(7+9))))
total = (1+ (3 + (5 + 16)))
total = (1+ (3 +21))
total = (1 + 24)

total = 25
o MR EAIEPIESNESEI, LU KRFDIRRIFIMENXEE:
HINNF= “aTE” + “KTE” 8910

listSum(numList) = first(numdList) + list Sum(rest(numUList))
|A)ER ya);: tHEIEIRE, AEREE/
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def listsum(numList): \E
E/J\%nr- if len(numList) == 1: Mﬁﬁg%
B/ \RAUIR return numList[0]

else:

}}EJZ/J\%}HL,*E .r“etur"n numList[@] + listsum(numList[1:])

print(listsum([1,3,5,7,9]))
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2, XY “R/|IR” DJMNER: BREER
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‘ sum(1,3,5,7,9) 1+ ‘ 25 \ —| sum(1,357.9) -1 1+ 24
\—“ sum(3,5,7.9) 2‘ 3 4 sum(3,5,7,9)
sum(5.7,9) I 5 4 sum(5,7,9)
S —
L-‘ sum(7.9) T 4 sum(7,9)
S
-l sum(9) — ‘ 9 I sum(9)
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HEHFHB++TAERTS : convString = “0123456789”

LU\ REE, FRERR TG, EEEXRMILL S : convString[n]
MIINRIBLL T RVRE, HR—RILT/\VEBE, ETERX
LWTENT, HFRET. 75 N, BEREGE69FMILL S

FIBA, FERIB=ERE, BIKA ST “BEAERFH” , MB/N\TF TR
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‘ toStr(769)

769 // 10 ﬂ _
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‘ toStr(76)
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. TEOREROSERE

def toStr(n,base):
convertString = "0123456789ABCDEF"
B/ \HIE if n < base:
~eturn convertString[n]
else:

AN I return|toStr(n//base,base) + convertString[n%base]

print(toStr(1453,16)) i}ﬂﬁﬁ@%
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toStr(10)
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12
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v

loStr(s)
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S

212

i

toStr(2, 20
n=42
base = /2

tohtr(ds//2,2) +

toStr(5,.2)
n=>5
bhase = 7

toStr(5//2,2) +
to St {1@ 2)

tostr(l18,/72,2) +
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INIIE (BEFER

ertString[2%2]
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MRIBEW, WLEBEE, BEEMEM8, MEd:
MRIBEW, W EBERE, BEFTEMNE, MWaEdH:
MRIBEW, WLEBEE, BEETENG, MEH:

o BIBHYMB. Predestination. 2014
B84 858 RxXEIE

o RuIE%S. Triangle. 2009
BRKREMAERS, WMTZTEARES 1), ROERE?

o« RFSHIBUM
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def revstring(s) :

o RSOIIFIKTHIIEIIEREN

def palcheck(s):
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o FIENMMEISEERD SHERSMEBAN—B, BXLEHEST TEMIBER
o MNEITIMNBENRESFEREINESERNMITSE

e PythonBSBIERA S turtle module

PythonAE, FEINTIA, MULOCOIESHEIRIVEM
HEREZNELI8RAYIE BT N el

4T : forward(n); backward(n)

20 left(a); right(a)
Zfid: penup(); pendown(); pensize(); pencolor(c)

b7 K/ =#/2025



I : BR

o {ERSE
1mport turtle #SAIER

t= turtle. Turtle ) #4pK—RIBEH

w= turtle.Screen() #HRENFSNR, ATHEEHNRGEMNXARO
t. forward (100)....... HIEIE B RIER

w. exitonclick ) #{FEITTEE, ﬁRE%%F gUREXATO

Python Turtle Graphics
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import turtle
t= turtle.Turtle()
w= turtle.Screen()

for i in range(5):
t.forward(100)
t.right(144)

w.exitonclick()

import turtle
t= turtle.Turtle()
w= turtle.Screen()

for i in range(4):
t.forward(100)
t.right(90)

w.exitonclick()

import turtle
t= turtle.Turtle()
w= turtle.Screen()

for i in range(5):
t.forward(100)
t.right(72)

w.exitonclick()

import turtle
t= turtle.Turtle()
w= turtle.Screen()

for i in range(6):
t.forward(100)
t.right(60)

w.exitonclick()
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import turtle

myTurtle = turtle.Turtle()
myWin = turtle.Screen()

def drawSpiral(myTurtle, linelen):

it linelen > @:
myTurtle.forward(linelen)
myTurtle.right(90)

T/ NIIRR I8R5 drawSpi ral\(myTu rtle,linelLen-5)

drawSpiral(myTurtle
myWin.exitonclick()
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【【分形】一根线，能折叠出整个宇宙吗？】 https:/www.bilibili.com/video/BV14eKKeiEtr/?share_source=copy_web&vd_source=85419fca5af85f7c34b6ea49a6a2a660
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det tree(branchlLen,t):

SUN e =t > 1T branchlLen > 5:

Aftn20/E
R NEIRR, BT 5
EA{R40E, RiA20

NIRRT S
[BlI5120E, BPEIE
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import turtle

t.forward(branchlLen)
t.right(20)

tree(branchlLen-15,t)

t.left(40)

tree(branchlLen-15,1t) -

t.right(20)
t.backward(branchLen)

e ERIRAE




BHAR: BT

Eﬁ@%ﬁg NRFP
%uﬂﬂz BEEWNRKR, ReE8ZWNfR: S5EPRHAEERIE—N

def main():

ERiEE t =.turt1e.Turt1e()
myWin = turtle.Screen()

N, = T > t.].E"Ft(gﬁ)
t.backward(100)
t.down()
t.color("green")

EII AR SR ENETAY> tree(75,t)

myWin.exitonclick()
A main() O
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o BTFERNLAEEEMBE/RERE=MAF (degree—>o0) , HgEfldegreerd

FREVEIEE.

o frdegreeFREMIBIT N, degree=nN=FBF, REH3degree=n-1N=MFBF
BRGSZEHEMA, BFN, X3 degree=n-10=AFNKIJ)Ndegree=n
N=@AFE—3¥ GFIE-R/I\) .
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B/REHE=AR: (15

def sierpinski(points,degree,myTurtle):
colormap = [ 'blue’, 'red’, 'green’, 'white’, 'yellow', \
P v ‘'violet', "orange’]
SU=RK (ELaR=RF) drawTriangle(points,colormap[degree],myTurtle)
S RV ES R 57 degres > o
sierpinski([points[©], \
IS getiid(points (0], points(1)), \
e 154 2 Sefale getMid(points[@], points ,
getMIdJﬂ'l;tl)EEﬂ: degree-1, myTurtle)
sierpinski([getMid(points[@], points[1l]), \
points[1], \
getMid(points[1], points[2])], \
degree-1, myTurtle)
sierpinski([getMid(points[@], points[2]), \
getMid(points[2], points[1]), \
points[2]], \
degree-1, myTurtle)

ERBS, ELARF
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LI O import turtle

e &34 def drawTriangle(points,color,myTurtle):
IEH:E /\\\ElJ:ﬂl':L %ﬂ:/ S (p Y )

el myTurtle.fillcolor(color)
j: IEiE\?EJ“)ﬁ@ myTurtle.up()
j:AH‘V@JE]' =1 myTurtle.goto(points[@][@],points[@][1])
_._._,_,, Aiﬁ?ﬁ myTurtle.down()
2, ®E y = myTurtle.begin_ fill()
3 EUJ:]')\““ myTurtle.goto(points[1][@],points[1][1])
4 :EtUE]'frl myTurtie.gotoEpointsEZ%%9%,points%2%%1};
o myTurtle.goto(points[@][0],points[0][1
5, IEI:ZIEUE]-J\““PHA myTurtle.end fill()

+ getMid(pl,p2):
EX@A,“\E’JEFI““ return ( (pl[@]+p2[@]) / 2, (pl[1] + p2[1]) / 2)

def main():
myTurtle = turtle.Turtle()

SN EREY 3N A myPoints = [[-200,-100],[0,200],[200,-100]]
sierpinski(myPoints,3,myTurtle)
myWin.exitonclick()

; =Tl _ — /
A7 K /%) % /2025 main() @ldeg ree—BE’\J:%}F;
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e
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o RERBMNTBE, 2hdEEF, BinZBintE:
BARLLEN-ITERNERE, WHiBE, 288, BalRhErE;
RERENT (FRKN) 2R, MHieE, Bi2BintE;
RORFEEREEAN-ITERNERIE, 28, BiRBint,

o BEAGRFZMN, URIRR//WHRAAR: 1'TEF~VSE)a)M

o FEBESAPythonBHK, [ FERESHA—HF:

def moveTower(height,fromPole, toPole, withPole):
it height >= 1:
moveTower (height-1,fromPole,withPole,toPole)
moveDisk(fromPole,toPole)
moveTower (height-1,withPole,toPole,fromPole)

Fdd
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def moveTower(height,fromPole, toPole, withPole):

B/\VHR, 0EREH

IR/ NIER

it height >= 1:

= EE IR
def moveDisk(fp,tp):
print "moving disk from”,fp,"to",tp

>>2>

moving
moving
moving
moving
moving

moving
AT K /3 = /202 moving

moveTower(3,"A","B","C")

disk
disk
disk
disk
disk
disk
disk

from
from
from
from
from
from
from

moveTower (height-1,fromPole,withPole,toPole)
moveDisk(fromPole,toPole)
moveTower (height-1,withPole,toPole,fromPole)

=T T T =T w o B = =

to
to
to
to
to
to
to

W I>WO O

ERBEES, mIREH

BE . HEINCEAYARSERAEE
, MEEEE.
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R
BETOBEBTINE, AT “BE” . “RE” HEM

o SIEARMFHIVKILINEXSEIRSS

XA “HIEIINZRAIERNIIER” XIPREINENHIKRBFOBAS

E mazez. xml

XKARAZRERDACER “BE” “BE” “BsRNR”

1
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e S: %ﬁﬁ@ 5

M— PN NERIERTIRAXSEIE 6
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I 10
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EEREUELSTY: Maze Class

e Maze ClassBYRNGa
mazelist: {RIZREFE
rowsInMaze : FEREBYUITEN
columnsInMaze : FEREBYDIEL

o RABIEMIHFING

mazelistQ NI =

mazelist[row] [col]=="+

[ [+, "+, "+, "+, +', '+, T+ + +', '+ +
['+'J' 'J' 'J' 'J' J' 'J' 'J' 'J'+'J' 'J' 'J' '
['+'J' 'J' 'J' 'J' J'+'J'+'J' 'J'+'J' 'J' 'J'+'
['+'J' 'J' 'J' 'J' J' 'J' 'J' 'J'+'J' 'J' 'J'+'
['+'J'+'J' 'J' 'J' J'+'J'+'J' 'J'+'J' 'J' 'J'+'
['+'J' ' ' 'J """""" +'J'+'J """ J' ' '+'
[+, "+, "+, + ., + !
[+, ", ! s ey +5, ! , T+
[+, "+, 4+, 0, oy, , !

JbTE £ 2 I , +',
['+'J'+'J'+'J'+'J J'+'J'+'J'+'J' 'J'+'J'+'J'+'

_ e e e
- e

class Maze:

def _init (self,mazeFileName):

rowsInMaze = ©
columnsInMaze =
self.mazelist =
mazeFile =
rowsInMaze = ©

0
[]

open(mazeFileName, 'r")

line

mazeFile:

rowList = []

col = @

for ¢ch in line[:-17:

rowList.

append(ch)

it ch

self.startRow
self.startCol
col + 1

col =
rowsInMaze

'St

rowsInMaze
col

rowsInMaze + 1

self.mazelist.append(rowlList)

columnsInMaze =

len(rowlList)
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o TRE SKSEESHMGE, BAINE, N8Bk, EERENSEZE
EFTEERIINSE (REEIL) , WARQEEENSD

WRENLDORBEDTE, MBR—1OOBE)

o X, RREXSHHREIBOEPEABEEU N :
REBEMNRIUBOIEN—, RENERNIIIERIARRRKSIHHO;

UR FENSTBEEATEO, BB MNRUIEBEQEB—F, RELUSBNFUERTE
ARRESIFHLEO;

WRABIAMAZEO, 28R MNRUEBEQIRII—F, RELUEBRNFERIFEARIR
RS IFHLEO;

WRABAMKAZEO, B2B8RMNRUEQRBII—F, RELUEBRNFAERIFEHRIR
RXS B0 ;

R LB MNOASHAZEO, BAXTEKEREH!
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REkE: EXRIE

o [HXTREBEEXRRTE, EREATDTREXRER:

MRBNAENSE G0 BT ES, BLURFUBNINEGR —IEBE, BAER
B FNRARMSILSRaREE

IRIUBNREA—E, ESMRESERZANRUE

XERBAS TIREBISIEEIR 2

PIUREE MIHIRICRSBPTEINBE

R “BRE” , —BRNSALN ‘BER” , MAEBRLEE, MUWRRT 1750
e

NFRISEAERE, MBESANSBE LR “BEE” , MUNARBERRE L—&.
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REkE: EXRIE

-ﬁﬁ A IXVBITRRE “ERLEREE” IIRUF
BENET “BE” 518, BIEMER, ROKK;

BRNE S “BER” K18, XAWHBEHEYY, BFERER, ROKK;
BRNE s “B0” Hig, Bl “ArFugev@e” £, BIFBEASR, RO/KID!
BRAENTNOOLERRERN, BFERLR, ROKK

o NIRBRAXSEEBMER, BINNEKSHIESMaze Classil—LEAK

R0
t: —MEBWER, REHshape NBBERES (REB—1EIK)

drawMaze () : SHIHESNEE, BEARKINSHBEE
updatePosition(row, col, val) : EFEEAMIE, FHHIRT
isExit (row, col): ¥|¥rd “HO”
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SiXtis

def searchFrom(maze,

startRow, startColumn):

# try each of four directions from this point until we find a way out.

# base Case return values:

# 1. We have run into an obstacle, return false

maze.updatePosition(startRow, startColumn)

it maze[startRow][startColumn] == OBSTACLE
return False

# 2. We have found a square that has already been explored

it maze[startRow][startColumn] == TRIED or maze[startRow][startColumn] == DEAD END:
return False

# 3. We have found an outside edge not occupied by an obstacle

if maze.isExit(startRow,startColumn):
maze.updatePosition(startRow, startColumn,
return True

maze.updatePosition(startRow, startColumn, TRIED)

# Otherwise, use logical short circuiting to try each dir

# in turn (if needed)

PART_OF PATH)

QERE

found = searchFrom(maze, startRow-1, startColumn) or \
searchFrom(maze, startRow+l, startColumn) or \
searchFrom(maze, startRow, startColumn-1) or \ 1t. EgHFE§§ R
searchFrom(maze, startRow, startColumn+1l) BORZIT,
it found: HES PR ES3
maze.updatePosition(startRow, startColumn, PART_OF PA EEEFOI’EI’J%\&%,H.(%,
maze.updatePosition(startRow, startColumn, DEAD_END) B, XJF:EﬁEﬁ =

return found

MABEM T, B
IR[BIpYT !
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SRR LA, BITXENBE B3
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BRIRN—XEMERI XEi2R, ENERIB/RIEMBR/DHENET;

RIGERMERHS14EM, X Te37897R80, BiKe63, ILRDEERRZ: M quarter (225
) « —dime (g10) F0="‘penny (g1) , —He
—RRINIX LM NERKBENETHIE, AREZHHE, BRI, BE M —HRKBED
B, MAAREZNHE, —EFpenny (¢1) NI

b7 K/ =#/2025



HSE: iR

o XFWEMN “RI\NEGreedy Method”
BARBINSRBERBRIVHNREAN—BD
XN E @i, MeSRURZHENZAEMERTRKIURB/ DS
o “TIWE” TEETEMIAER (quarter/dime/nikel/penny) FHRILEG

o BURIRNBIRREILRL ub%am FlElbonia (RI)BEDilbert BT IR
NEXR) , SBEMNSsERER, AAXTORNEXRER 5 _ LE3MEEZIN
, MBE—f [e21]) BUEEM!

o MR “FINE” , TElbonia, g63RZERKH6MET
o BXIn FRICERITEELINET!
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Inflation in Elbonia

ELBONIAN INFLATION
REACHES A BILLION
PERCENT, DAILY

A MINUTE AGO,YES.
NOW IT COSTS A
HUNDRED TIMES MORE.

PROBLEM
SOLVED.

1S THIS

ENOUGH
FOR A

SMALL?

9-6-08 © 2008 Scott Adams, Inc./Dist. by UFS, Inc.

www.dilbert.com  scottadams®acl.com
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o BERMEEAGRZNY, nBREMXNUAREREENERME, TE

SKE, HEEEBSFEMPET
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o HRZRUNCIBIMIERE, AETEMERE, RINEBFITAR

2K (penny) f, RRREEMRDEEEVE;

HBRELD (nikel) [F, KEMHR/DESEIRE;

H2ME10) (dime) f§, KRRPEEMHRDEEHHE ;

HRBRME259) (quarter) [5, RSMEMR/ DMBOVR ( 1+ numCoins(originalamount — 1)

b RATR BRI — T numCoins = min { 1+ numCm’ns (W’{g@_nalammnt —5)
1 + numCoins(originalamount — 10)

| 1 + numCoins(originalamount — 25)
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SeiRfEh . EBIAREENCES

def recMC(coinValuelist,change):
minCoins = change
it change in coinValuelist:
else:
for 1 in [c for ¢ in coinValuelist if ¢ <= change]:
\UFJZ/J\%)”JI‘EZ numCoins = 1 + recMC(coinValuelist,change-i)
BRI E— D E(E it numCoins < minCoins:
PR ER/ )\ = minCoins = numCoins
return minCoins

print(recMC([1,5,10,25],63)) HHBES

7w K F/ X =%/2025
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det recDC(coinValuelist,change,knownResults):
minCoins = change

it change in coinValuelist:
/IR ERIR knownResults[change] = 1 /MR REER
return 1

elif knownResults[change] > ©:
R ERIR[E] return knownResults[change]
else:
for 1 in [c Tor ¢ in coinValuelist if ¢ <= change]:
numCoins = 1 + recDC(coinValuelist, change-i,\
knownResults)
it numCoins < minCoins:
minCoins = numCoins
ICREPD SRR knownResults[change] = minCoins
return minCoins

print(recDC([1,5,10,25],63,[0]*64))
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FEHE: Wa2l, >ILAFEE, ) NRE, T(mARIEHEE, H
I(n) =al(n/b) + fln)

|

MAHLLTER:
1. &Hf(n)=0n"*""),e>0, AT (n)=0O(n"*")
2. FHf(n)=0n"™"), AT (n)=6O(n"*"logn)
3. Hf()=2n"*"""),e>0, EXNFENEH c<1HFZLK
HInF a flin/b) < cfin), A T(n)=Efin))
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eifEh : IISHMEIREIEN

def dpMakeChange(coinValuelist,change,minCoins):
for cents in range(change+l):
coinCount = cents
for j in [c for ¢ in coinValuelist if ¢ <= cents]:
G fEmEESER if minCoins[cents-j] + 1 < coinCount:
coinCount = minCoins[gents-j]+1
minCoins[cents] = coinCount @QYEEIE Kapsi=didiinn i
return minCoins[change]

BINER, 1SRRI

7w K F/ X =%/2025



RRfED . EISHRIRET R

o BANERBINSHXIE AR dpMakeChangeH AN IE!

MIEIFEIE
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HPMEFEEMME
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det dpMakeChange(coinValuelist,change,minCoins|, coinsUsed

for cents in range(change+l):
coinCount = cents
newCoin = 1

for j in [c for ¢ in coinValuelist if ¢ <= cents]:

it minCoins[cents-j] + 1 < coinCount:
coinCount = minCoins[cents-j]+1
newCoin = j
minCoins[cents] = coinCount
coinsUsed[cents] = newCoin
~eturn minCoins[change]

def printCoins(coinsUsed, change):
coin = change
while coin > @:
thisCoin = coinsUsed[coin]
print(thisCoin)
coin = coin - thisCoin

Jb® K F/ 2 =i/2025
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def main():
amnt = 63
clist = [1,5,10,21,25]
coinsUsed = [@]*(amnt+1)
coinCount = [@]*(amnt+l)

print("Making change for",amnt,"requires”)
print(dpMakeChange(clist,amnt,coinCount,coinsUsed), “coins”
print("They are:")

printCoins(coinsUsed,amnt)

print("The used list is as follows:")

print(coinsUsed)

main()|
>>>
("Making change for', 63, 'requires’)
(3, 'coins')

They are:

21

21

21

The used list is as follows:

, 1, 1,1, 1, 5, 1, 1, 1, 1, 1o, 1, 1, 1 1, 1, 1, 1, 10, eil 1,
51, 1, 1, 1, 5, 1o, 1, 1, 1, 190, 1, 10, 21, 1, 1, 10, ei) 1

Ao/ A%/2 25,1, 10, 1, 1, 5, 1@, 1, 1, 1, 10, 1, 19 @
>>> |



ivie: BEIEXHERRE

o« REBABYIE, BARIBYHEY, NDABEENMNE, KENEBMNEN

8200, BUWAEREY, SMERS ?

~ W N -, O
o U1 B W N
coOo 00 H W

10

7w K F/ X =%/2025



ivie: HinRlE/\vRIgIEE )R

o ERM T ERITZANTHR, KEILIAGE,
MWRBFFEGH—T=BEBire13, 15D

MIRLFBHER— 18, 11200
EEmREF/EA—IFTH, 11200

o {EIJQI]MEQB “algorithm” )y “alligator”

--m-----

Hix al 113
BE % fEA E%J Mgz A S #HkR A
oE 10 60 5 60 20 5 40 40 240

o RIMBIEDLEDP, DHRIEXBN—HE (REESZR/I)

b7 K/ =#/2025




FENG
.« ERERIPRT VORISR, RATEEIRRRELATEBLMNS
RIDBREHEAR

o BIPATE “=FER”
EITEEVNNRSERNGREZM

BIEAVARB) VIR, NENRT, OERGRFERH
EPEEEVARBRES

o FHIBX T, BFITUNFXABIA
o BEASFBREEBIRCUVANTRIAMRER MRS
o BIIABERREGENEZE, BNEESEEACSIKEENESTE

b7 K/ =#/2025



