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DRPHENTHAE, BRE—NMEA—TRNEEFGEARKM  def listsum(numlist):

theSum = ©
. ) . for 1 in numlList:
* E’%’?E%Ea, 1&1&9['7&%{%%1%@ ? theSum = theSum + 1
Bt ARgeRfor, t3-~NEEFwhile return theSum
IRBEXYARIE K B BVDIZRKFD A ? print(listsum([1,3,5,7,9]))|
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(1+(3+(5+(749))))

o FEAXMRF, RABRHES (719), XRLEM/IAENOHEDN, SR L
DRAGPIFIRRIXME:  total= 1+ B+ (5+(7+9))

total = (14 (3 + (5 +16)))
total = (1+ (3 +21))
total = (1 + 24)

total =
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listSum(numList) = first(numdList) + listSum(rest(numList))
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def listsum(numList): \E
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print(listsum([1,3,5,7,9]))
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def toStr(n,base):
convertString = "0123456789ABCDEF"
B/ \HIE if n < base:
return convertString[n]
else:

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

orint(toStr(1453,16)) RS
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——— ? ~— toStr(2,2)

B
X
i

~

S )
S )

n=2
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MEIBEW, WLEBEE, BEEMEM8, MEd:
MEIBEW, W EBEE, BEFTEMNE, MWaEdH:
MRIBEW, WLEBEE, BEFTENG, MEdH:

o BIBHYMB. Predestination. 2014
B84 85 RxXEIS

o RUIBES. Triangle. 2009
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def revstring(s) :
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def palcheck(s):
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o FIENMEISEERD SHERSMEBAN—B, BXEE2HEST TEMIBER
o MNEIIMNBENESFEREIEERNMITSE

e PythonBGBIERA S turtle module

PythonAE, FEINTIA, MLOCOIEZSHRIRIVEM
HEREZNELIGSRAYINE BT NevEil

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

20 left(a); right(a)
Zfih: penup(); pendown(); pensize(); pencolor(c)
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1mport turtle #SAIER

t= turtle. Turtle ) #4pK—RIBEH

w= turtle.Screen() #HRENFSNR, ATHEEHNRGEMNXARO
t. forward (100)....... HIEE BB IER

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

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

for 1 in range(5):
t.forward(100)
t.right(144)

w.exitonclick()

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

for 1 in range(4):
t.forward(1e0)
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()

det drawSpiral(myTurtle, linelen):

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

/AR, 0EFZIRY

T/ NIIRR I8R5 drawSpiral\(myTurtle, linelLen-5)

drawSpiral(myTurtle
myWin.exitonclick()
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【【分形】一根线，能折叠出整个宇宙吗？】%20https:/www.bilibili.com/video/BV14eKKeiEtr/?share_source=copy_web&vd_source=85419fca5af85f7c34b6ea49a6a2a660
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import turtle

det tree(branchlLen,t): BRI
SAS =L ERp»> 1T branchlen > 5:

t.forward(branchlLen)

t.right(20)

NS, RTFR15 tree(branchlLen-15,1t)

[BAm40E, BIA20 t.left(40) HRBES

A NIAE . BT 5 tree(branchlLen-15,1t) -

E5{f20%, BEIEIE t.right(20)

t.backward(branchlLen)
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def main():

ERiEE t =.turt1e.Turtle()

myWin = turtle.Screen()

tun0)
t.backward(100)
t.down()
t.color("green”)

ISR NEFERP>  tree(75,t)

myWin.exitonclick()
A main() O
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o frdegreeFREMIBIT N, degree=nN=FBF, REH3degree=n-1HN=MFEF
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def sierpinski(points,degree,myTurtle):
colormap = ['blue’, 'red’, 'green’, "'white’, "yellow’, \
P v ‘'violet', "orange’]
SV=RK (ELaR=RRF) drawTriangle(points,colormap[degree],myTurtle)
S RV ESCR 7 degres > o
sierpinski([points[©], \
IS gethid(points (0], points(1)), \
e 154 2 Sefale getMid(points[@], points ,
getMIdJﬂ'l;tl)EEﬂ: degree-1, myTurtle)
sierpinski([getMid(points[@], points[1]), \
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)
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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[@0][1])
-.-.-,_k Aiﬁ?ﬁ myTurtle.down()

: == y = myTurtle.begin fill()

3 EUJ:]')\““ myTurtle.goto(points[1][@],points[1][1])

4 :EtUE]'frl myTurtie.gotoEpointsEZ% E@% ,points%Z% %1% ;

o myTurtle.goto(points[@][0],points[0][1
5, IEI:ZéUE]-J\m\PHA myTurtle.end fill()

£ getMid(pl,p2):
return ( (pl[@]+p2[@]) / 2, (pl[1l] + p2[1]) / 2)

NN RAYF R

def main():
myTurtle = turtle.Turtle()
myWin = turtle.Screen()
_ myPoints = [[-200,-100],[0,200],[200,-100]]
sierpinski(myPoints,3,myTurtle)
myWin.exitonclick()
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o FEBESAPythonBHK, JIFERESHA—FF:

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

22

moving
moving
moving
moving
moving

moving
%ﬁk#ﬁﬁﬂ?%/mﬂving

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)
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R
BLETOBEBTINE, AT “BE” . “RE” HEM

o ZIEARMFHIVKILINEXSEIRSS

XA “HIEIINZRAERNINER” XIPRRINENHIKRBFOBAS

=l mazez. td
%ﬂﬂ?ﬂ%—ﬁﬂ%ﬁ%ﬁtﬁ “i%:'%” “EE” ((@%&m’ﬁ” 1 ++-||-+++++++++++++++++++
¢ +: ftﬁ% 2+ 4+ 4+ 4+ +
%g 3 + ++++++++++
;D %%ﬁi 4 + + ++ -+
] 5 + + 4+ + ++ +++  +
M= T NBNHRITIRANKSHIE 6 + o+t
o+ttt + + ++  + +
8 +4++++ +++ + + 4+ +
9 + + + S+ + +
R KRFHFEF R/ 3 = 10 +++++ + + + + + o+
11 +++++++++ -+



EEREUELSTY: Maze Class

class Maze:
def _init_ (self,mazeFileName):

e Maze ClassHNAK A
mazelist: (R0

rowsInMaze : FERFEBNITHN
columnsInMaze : %EFFEEYDIEL

o RABIENIHFING

mazelistQ NRT=

mazelist[row] [col]=="+

A KA

[ ['+','+ +', "+ +', '+ +', '+ +', '+ +
!!!!!!!!!!!!!!!!!!!!!!
[+ 5 ‘pooog + s
[l+ lllll e +l l+l ] ] l+l ] IJI 1 l+l
llllllllllllllllllllll
[+ 2 2 2 J 3 2 J 3 + 3 J J +
llllllllllllllllllllll
[+ 2 + 2 J J 3 2 + J 3 + 3 J J +
llllllllllllllllllllll
[+ 2 bl 3 3 3 + bl + J 3 2 J J +
[l+l l+l I+IJI+ ....... +l l+l l+l l+ llllll +l
[l+ lllll s, ! +l l+ llllllllll +l

rowsInMaze = ©

columnsInMaze = ©

self.mazelist = []

mazeFile = open(mazeFileName, 'r")
rowsInMaze = ©

line mazeFile:
rowList = []
col = @
for ¢ch in line[:-17:
rowList.append(ch)
if ch == 'S":
self.startRow = rowsInMaze
self.startCol = col

col = col + 1
rowsInMaze = rowsInMaze + 1
self.mazelist.append(rowlList)
columnsInMaze = len(rowlList)
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WRABEAEAREHO, 288 MNRUEQIEB—F, RELUBRBIFNEEF AR
XS IFHLEO;

WROFBAKARLEO, BLRBEMNRNUEQRBN—F, RELUEBRNFNERFFBIR
XS IFHLEO;

R LB MNOASBHAZEO, BAXTEKEREH!
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o [HXTREBEEXRRTE, EREATDTREXRER:

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

IRIIBNEA—E, ESMRESERZANRUE
XERBAS TR EIF 2

FIIFE2E TLGIRICREBBPTEYBIEE

RSB “BEB” , —BAHNSOAN “BEB” , IAESREE, MVRET—190
=i

NFRSEAERY, MELSANSBELAT “BEB” , MIMAZSEHED LR,
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-ﬁﬁ A IXVBITRARE “ERLEREFE” IIRUF
BENET “BE” 7518, BIEMER, ROKK;

BRNE S “BER” K18, XAWHBEHYY, BIFERER, ROKK;
BRWE s “B0” Hig, Bl “UrFuge@e” £, &IFBEASR, RO/KID!
BRAENTNOO LERRERN, BFERLR, ROKK

o NIRBAXSEEBMER, BINEKSHIESMaze Classil—LEAK

RF0E%
t: —MEBWER, REHshape NBBENES (RER—TEIK)

drawMaze () : SHIHESNERE, BEARKINSHBEE
updatePosition(row, col, val) : EFNEENMIE, FHHIRT
isExit (row, col): ¥|¥rd “HO”
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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, PART_OF PATH)
return True

maze.updatePosition(startRow, startColumn, TRIED)
# Otherwise, use logical short circuiting to try each dire NER "EmeE”
# in turn (if needed)

found = searchFrom(maze, startRow-1, startColumn) or \
searchFrom(maze, startRow+l, startColumn) or \

searchFrom(maze, startRow, startColumn-1) or \ 3. Eghrzgt R
searchFrom(maze, startRow, startColumn+l) ORI,

if found: . . BForfviERE

maze.updatePosition(startRow, startColumn, PART_OF_PA 'éi

else: ’ ’ - /\%ﬁ—/\fini_lﬁl

maze.updatePosition(startRow, startColumn, DEAD_END) EELU XJF:EﬁEﬁ ft
return found EEZ— =T, Bi=
| 2ANE
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B0, M RZBNRAEER
BERBILE—ARIRNEZL
mE—ERENR/NES

o« ANEX

ALK

o UHIDABI—TEEINRPIR NTT R HRERD T EBIET

3BT

SRR LEE, BIITXENBE B3

QB . TS

BRIRN—REMERI XEi2R, ENERIB/RIEMBR/DHENET;

RIGERMEIHS14EM, K Te37897R80, BiKe63, HLRDEERIRE: M T quarter (225
) « —dime (g10) F0="‘penny (g1) , —FHe
—RRINIX2LM: NERKBENETHIE, AREZHHE, BRI, BE M —HKRKBED
B, MAAREZNEHE, —EFpenny (¢1) NI

T K P EIE S/ R &
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o XFWTEMN “RI\NEGreedy Method”
RABINSREABBRIBNIEAN—ZD
YN B e i@ RIS, MESRURZHENRAEEFMRKDRB/ DS
o “TINVE” EETEMAR (quarter/dime/nikel/penny) FFRINEE

o BURIRNBIRREILR m%hm FlElbonia (RI)BEDilbert B IR
NEXR) , SBEMNSsERER, AAXTORNEXRER 5 _ LE3MEEZIN
, MBE—f [¢21]) BUEEM!

o MR “FINE” , TElbonia, g63RZERKH6MET
o BXIn FRICERITEE2IANET!
° “E%“BEE» QEQQTTO

AT RKFIHHEFEIR/ X =




Inflation in Elbonia

ELBONIAN INFLATION
REACHES A BILLION
PERCENT, DAILY

1S THIS

ENOUGH
FOR A

SMALL?

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

PROBLEM
SOLVED.

www.dilbert.com scottadams®acl.com

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

AT RKFIHHEFEIR/ X =
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o BIRE—MEEEKIRIMENDZE, BRIEZENBRA, BXTEE
SEEB/E8

e BARHEEAGRFY, RBEMXNIURBAEEEZNBERME, B
SBKE, HEEEBSFEMPET
WkT257>, MBI MET!

o HXRR/NOBNME, AETEMERE, RE=T4R

2K (penny) f, KRRREMHRDEEEE;

HBRELD (nikel) [F, KEMHR/DESEIRE;

HBRE10D (dime) [&, KREMR/DEEE;

HBRME254) (quarter) /5§, RSRBRIR/DEEHR 1 + numCoins(originalamount — 1)

R ATR BRI — T numCoins = min 1+ numCm’ns (G‘F"i’:g’&-nalamwnt —5)
1 + numCoins(originalamount — 10)

1 + numCoins(originalamount — 25)

AT RKFIHHEFEIR/ X =
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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:
Pt/ E minCoins = numCoins
return minCoins

orint(recMC([1,5,10,25],63))

EmKRFHENF R/ X =
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o BIAAIAREEFR OB, BEHEKNO@Z: & H! ! !
63N S IREMICRA, TEEH(T67, 716, 9255 B HA !
ERXBEICRBIN 5 S LD ABEIR: 6 M EMT

o DI26) R IMEM NG, BFFRFBAEIRE B77TRBEFEN—/N\ED)
SERHRNRBNG, NS FRENETEE
BRI B NG, MEESHEAS!

BIEDI BRSO, XN EHBHI T 3R !
TR B 59 B R RRIE B 52 IS8

X — SR 104RB

RES, X ErEmRasasite ()

0

1 5 \10 1 5 \l 1 5 10
K KF i HAF I/ 2] = ° @ ° 156 @ 166 » 0



il . 1B
]

. XXNEA

ToOUH

AREEeH

X BEMETRFRERIS
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o XTEZENPEESRMBHBOTEHRIN
RITAEHRICR MK
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AT RKFIHHEFEIR/ X =
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def 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 for ¢ in coinValuelist if c <= change]:
numCoins = 1 + recDC(coinValuelist, change-i,\
knownResults)
it numCoins < minCoins:
minCoins = numCoins
ICREPD SRR knownResults[change] = minCoins
return minCoins

orint(recDC([1,5,10,25],63,[0]*64))

T KRFIHENF R/ ) =%
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o BARILAHNZUHIUBRG IR BREMNL@, BIERPEASRAVEREA
DERENXB “2255” , Kbrt, XFPSEIBREEFRNMNTIX, MmENA S
—FP0UMR “memoization (REEET) ” IRARS 5B ERIMEE,
KB —MRARNN “caching (&F) ”

o MMXEERA T —MEFRENHIVKSE AV

o RRBEMANTMIBEEMNREEN “1DHHD” NRILETLL, &
NEXR, ERBNITREVHS R

. EHBENNTED, WERES—HEROBDSLBRR, —ENERE
RBBY, SRELRIR

. BNNIRERSRNBROXRE, HAMTEDEYSRBNERLS,
eV BRMNBAREEEET .

S
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|

FEHE: Wa2l, >1LNER, ) NRE, Tn)RIEHEE, H
I(n) = al(n/b) + f(n)

MAHLLTER:
L ()= 0> 0, BAT ()= O(n™*)
2. %f(N) = @(nlog,,a ), ﬂB{é.T(n) - @(nlog,,a lOg n)

3. FHf(n)=Q(n'"*"*),e>0, EXIFTENEH c <1HFEHK
HInF a flin/b) < cfin), A T(n)=Efin))

AT RKFIHHEFEIR/ X =



yeitEh: sISHRIEE

o BINREBUAX

M1DEx 2T

BT R — T ek
25X RIRB T IER::
SPINFELNSDIET
SRITBRITHE

PTBUR LIRAR D

B2 B2 MR WIS EIRE ?

TERINE1DHRBIE

T AkFHEFE/ 3=

TN XIS R 110 R8N seiRiC)RR

Change to Make

1 2 3
1 2 3 4
1 2 3 e 1

Step of the Algorithm

2 3 4 1 2 3 4 5 1
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o TTRIDTEMNRIE, BAMBO M 15
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RBIDEREITSDERNME, FIN6DEk, R, 6ORBRILER2
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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

EmKRFHENF R/ X =
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o BANERBINTHXIE AR dpMakeChangeH AN 2L

MIEIFEIE

MR P REE2HEMRE LB HIBEATRRSaEA,

QA

JERE, BARAXNIEZ

R, BRARINESIA—TEER

BSBIRRIBEA

KR SEEASRORILE, BERCGIER.

o FIENSACARE SROEMNNHE, BREROBEMHUMITAS
T REZNBBERER, RTEREEMRILEIIRDNRIRICRAMEZNAMEMMERTD

ERIRENEZGE, BEERNEMME, DWRIRBZAINBONT, MERSTEE—
HPMERENEMME

T K P EIE S/ R &
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def 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
return minCoins[change]

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

T KFIHEMNFE R/ X =%
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def main():
amnt = 63
clist = [1,5,10,21,25]
coinsUsed = [@]*(amnt+1)
coinCount = [@]*(amnt+1)

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, €!’ 1,
51, 1, 1, 1, 5, 1o, 1, 1, 1, 190, 1, 10, 21, 1, 1, 10, ei’ 1

ARt LEl 25,1, 10, 1, 1, 5, 1@, 1, 1, 1, 1@, 1, 1@ @
>>> |
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o ERM T ERITZIANTHR, KEILIANGE,
MWREFIFESH— =B8R Bire13, 1150

MIRLFBHER—1ZH, 11200
EEmREF/EA—IFH, 11200

o {EIJQI]MEQB “algorithm” L)y “alligator”
--m----
BHix al 111
BE W &EA Eﬂrﬂ Mikgr BA EFH iR A
o 10 60 5 60 20 5 40 40 240

o RIMRIEDEDP, DHRIEXN—HE (REESR/I)

AT RFHEIFE R/ N &




FENG
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RIDBREREAR

o BIPTE “=FER”
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EEEEVARBRES
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o BESFBEEBIRUIANTRIAMRER MRS
o BIIABERREGENEZE, BNEESEEACSIKEENESTE

AT RKFIHHEFEIR/ X =
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