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| IRFHEARRR, BR—AETA AR EERRR A 7 Listsun(nunList):

1"@] -Foi zmi: numList:

§ ) *EE?EﬁE, Eﬁyﬂiﬁﬁﬁﬁﬁiﬁﬂ? theSum = theSum + 1

§$ BRI fE Fl for, L8 Awhile return theSum

‘?i LRFAHAZKEGT| R RKF AT print(listsum([1,3,5,7,9]))
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total = (14 (3 + (5 + 16
total = (1+ (3 +21)
total = (1 + 24)
total = 25
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def listsum(numList):

B/ VIR
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if len(numList) ==

: ERES
return numList[O]
else:

return|numList[@] + listéum(numList[l:])

print(listsum([1,3,5,7,9]))
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sum(1,3,5.7.9) | =

—-l sum(3,5,7.9) l 3 4

L’l sum(5.7,9) 5 4

L-l sum(7.9)

-" sum(9)
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BEEBRA “LMAE” B, BB ARE FER
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B AIEEHE: K55

y HR ‘IEL

B/ \ & if n < base:
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def toStr(n,base):
convertString = "0123456789ABCDEF"

~eturn convertString[n]
else:

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

print(toStr(1453,16)) iﬂﬁﬁﬁ%
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S—1ERYERANEE, RAEFICHBRNNRTE (BEFMBINEEIEE,

PARuR[ElEIE) FEAZEIRERt%Call Stack
HXIAR, EARGILGHIEM,FStack FrametR

SENITR, REIR, 2MNEREIERIRESRE L, IEREEE
teln, RSz, Hiitehi, EEULHRMO],

Remainder
~
/%\*jé toStr(10) 1002 + 0’
—

——— toStr(z,2)

+ n=_2

base = £
toStr(5) 512 + 1"
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toStr{2//2.2) + convertString[2%2]
toStr(5,2)

n=>5

base = ¢

212 o+ L)

EREk
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tostr(5//2,2) + comvertString[5%2]
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toStr(18,2)
toStr{18/ /2,20 + convertString[18%2]

T KF/ ) =#/20




EDE | SEAES

 — AP EERER: BIRTENTREA
RRTH ok, b EH R, A LSS, M

MATA B, L LR ER, BERANEY, HEG:
MATA B, L LR R, BERANEY, HEG:

y  BIEfYith.Predestination.2014
AR S4 8 F6FRBRESE

y  RWniiFEe.Triangle.2009
AREBH KRS, fTfRAs—b, A= 2HH7

) BRZARIFMNIR

;
-
-
s
S
B
%
3
>
Q
N
N\~

b K Z/ X =#/2022



BT i ‘

( uoyitd)

[EERE
 REEFHRREMRNRY

def revstring(s):
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Pythonﬂgiﬁﬁl’ﬁgﬁturtle module
PythonP &, FifF-T A, VALOGOE = 4] &N L=k

AEZARME G ALY B LRIT R E T 62T

Jfefr: forward(n); backward(n)

#@&: left(a); right(a)

£fh: penup(); pendown(); pensize(); pencolor(c)
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import turtle #-$ AAE3k

t= turtle.Turtle() #&£ M —Ri& 4

w= turtle.Screen() #EKBERMN £, ATREWEFAHAAT 2
t.forward(100)....... #IGIEH A

w.exitonclick() #FEZTE, KRERETAEEXH T2

[ BON ) Python Turtle Graphics
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import turtle

N r = t= turtle.Turtle()
lﬁ%‘lﬁ = w= turtle.Screen()

for 1 in range(4):
T Y/ t.forward(1e0)
/ I_IIETJ- 7 t.right(90)
— e YT
) E'EJEJEB w.exitonclick()
— , import turtle
— 3 A
) E'l\ﬂﬁf t= turtle.Turtle()

w= turtle.Screen()

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

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

w.exitonclick()

/\ import turtle
» for i in range(5): t= :ur:ie.;urtle()
t.forward(100) w= turtle.Screen()
t.right(144)

for i in range(6):
_ ] t.forward(100)
w.exitonclick() t.right(60)

b K /%) = /2022 _ _
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import turtle

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

def drawSpiral(myTurtle, linelen):
=/ )N\E, OBEEER if linelLen > O:

myTurtle.forward(linelen)
myTurtle.right(90)

NETARS IV = VAR Qe drawSpi ral\(myTu rtle,linelLen-5)

drawSpiral(myTurtle
myWin.exitonclick()
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import turtle

det tree(branchlLen,t):

SUN e =t > 1T branchlLen > 5:

Aftn20/E
R NEIRR, BT 5
EA{R40E, RpA20

NIRRT 5
[BlI5120E, BPEIE
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t.forward(branchlLen)
t.right(20)

tree(branchlLen-15,t)

t.left(40)

tree(branchlLen-15,1t) -

t.right(20)
t.backward(branchLen)
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E rEaMT, BoaLHE, BEBAMK: 53EHKTHAE—K
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def main():
HRiEE t = turtle.Turtle()
myWin = turtle.Screen()
t.left(90)

-up()
.backward(100)

.down()
t.color("green")

ENRS R SEYEY>  tree(75,t)

myWin.exitonclick()
A main() °

= K F/ ) =1/2022

BN SR

WA

+ it rt




i /REHTE =R Sierpinski Triangle

y PEE, FEGERESE=A, I THRENRSFE
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B, RIEEEMSE, BRENRE=AEEHR3MIRNE/RERE=AR
ERmF A HE TR,

y BFEILZEIEMEHREERE=AK (degree->x) , HEEfifldegree
BIRAE{CIER. —=

y {EdegreeBIRAIIERT, degree=nfI=@Hs, EH34 degree=n-1f9=
fAkiRmFREHEmk, BN, X314degree=n-1H=AFBKIIA
degree=nBI=@F—F (FRERD) .

Ldegree=0, MR —ANER=AN, XZBBEELILEEELH
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def sierpinski(points,degree,myTurtle):

colormap = [ 'blue’, 'red’, 'green’, 'white’, 'yellow', \ I
e \ ‘'violet', "orange’]

SU=F (ELAR=RRF) drawTriangle(points,colormap[degree],myTurtle)

B/ 0 EY EKCREEREE
sierpinski([points[@], \
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VAN - getMidEpcints[@], pcints[l]%, \
e 1 bl getMid(points[@], points[2])], \
getMldﬂk'EJH: 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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S import turtle

X — 5 &35 def drawTriangle(points,color,myTurtle):
fl?é IEH:E' I_"_I‘“E/J_-"L %ﬂ:/ myTurtle.fillcolor(color)
S T inE?EFﬁ@ myTurtle.up()
*’g j:AHVEUE]' myTurtle.goto(points[@][@],points[@][1])
'\S _._._,_,, ‘-\iElm myTurtle.down()
5 2, ®E y ,\;E myTurtle.begin fill()
;?% 3, EIJJ:]T"_I,“\ myTurtle.goto(points[1][@],points[1][1])
J 4 :ZéIJE]- myTurtle.gotoEpoints[Z] [9],points[2][1];
o myTurtle.goto(points[@][0],points[0][1]
§ 5 / IE%UE]-J\““PHA myTurtle.end fill()
Q
3 :
+ getMid(pl,p2):
— EX@A/\\\HIJEF'/“\ return ( (pl[@]+p2[@]) / 2, (pl[1] + p2[1]) / 2)

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

EITETERNIIED,  mircines = 1300, -sco

SN EREN 3N A myPoints = [[-200,-100],[0,200],[200,-100]]
sierpinski(myPoints,3,myTurtle)
myWin.exitonclick()
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—IE3AN T F MIHFR 2| 2441

BT S s ‘

( uoyifg

b K Z/ X =#/2022



AAERE: Tt

 —EB3ANRFAEHBERL: 98 EE—#219, AITERXSET
» BBAANBFEARBE? ([F? ZEELE?)
(EEEAE, L) REEINEFAVZEE)--

BT S s ‘

( uoyifg

b K Z/ X =#/2022



PSR BB

BERENFRE, S8PEE, B2 BintE:
ARELEN-INZEHRELE, RFL4, W Bick, #3028 FiEi;

RERFENN (RKB) & H, INITHE4E, 4303 H 4748 ;
BREHAEBEAETRAMN-INZER G/, 2hF44E, £33 Bick.

 BERGRFMN, ERERVIEEERE: 11 MEREEIERE

y FHEBEBIEAPython5HE, JIFIRIESHkEir—F:

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

N

MBS s ‘

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

oWtz 1T height >= 1:

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

b [\ HASS - moveDisk(fromPole,toPole)
NI moveTower (height-1,withPole,toPole,fromPole)

AR
def moveDisk(fp,tp):
print "moving disk from”,fp,"to",tp

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

>>2>
moving disk from A to B ME N/
moving disk from A to C ERBS, RRESH
moving disk from B to C
moving disk from A to B
noving disk from C to A M. HEIARIAUIEEITEE
moving disk from C to B v St

%ﬁ*?”“ﬂymzmcving disk from A to B , WEEEE.
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EEREIEZETY: Maze Class

R class Maze:
. def init self,mazeFileName):
%’y y Maze ClassBIpk&= ;wﬂn@ie o )
E mazelist: #RAEHF columnsInMaze = ©
1}‘3 rowsInMaze: #EM[%F 69474 self.mazelist = []
S ) mazeFile = open(mazeFileName, 'r'
p
% columnsInMaze: 4EM%&97%|# rowsInMaze = ©
:% for line in mazeFile: —
) 3 List =
N EABIERHRIE rowList = [
S mazelistde T BT & for ch in line[:-1]: —_—
- .
mazelist[row][col]=="+" TGWLlSt-a?p?”d(Ch) z
[ ['+", "+, "+, "+' R R T TS ST S T IS l-F Ch == S .
S O B S R S S self.startRow = rowsInMaze
B S S o self.startCol = col
L L s Ty col = col + 1
[lel,* ', 2 e, P R N rowsInMaze = rowsInMaze + 1
[7, 0, T, T T T T T L self.mazelist.append(rowlList)
E: PP H columnsInMaze = len(rowlList)
X KL2 [ N S, R . LS +', 0+, 4]
[
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CHRBHHTE (RaBk) , LARGALEH T
T REAF QREE TR, RER—AFT OB

X, BEREFHEEILOMNEESEBENT:
BELAREEARSH—F, RENSCHHEERRANRELETFRY O

R EBGTRERZ G0, RAKEAORNRLEmASN—F, REUBAKIEEiH)

ARREXRETFRE 2,

WwRGHLERFBE O, RAKELRABRLEEqBEEH—F, RERELWNIN{EE %2R A

KEeAxFgITFRE2;

WwRGHLERFFE, RAKESELRABRLEEqESH—F, RERELWN{EE #H)2A R
RERFTFHRE2;

e R PEHWOATOHRETFE G, RAZA AT EAFH !
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 LEXMBBEEEKRRERSE, EREHHTEEXER:
I REMAIA TG (odb) BT HE, 20 RHEEW0IENR—HERE, FLAH
{2 F 69 )3 78 F 3R 2 ik &y 2 X

TR EWHA—A, EFHREEFAZIANORZE
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S >mu = EFMIEIRIC R BRAAEIRIIEE

S s CBART, —EWENFAEL “GOE” , ARRARLE, RAART—AF
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 XtE, BIXNZEFERR "BFERFME" HAMT:
HOBT “IBE” ZA, BRERAALR, BERK;

HFeBT ‘@K FH, RFHFRLFFEYE, BERAALER, BEBXK;
HFeRBT “dha” FR, B LLTFRALNGEE” FH, BRARER, BERY!
FOEWANFw LRERAK, REAALER, BERK

y ATILBREESEREER, )LD EZEIRESIMaze Classifil—LEpk

SHRIE
t: —AMEB®EG, % E dshapeh B WHT (Sl 2 —AHFk)

drawMaze(): &FIHX THEM, HERA K S HTRLH
updatePosition(row, col, val): R #HiEENIEE, HFHiriE
isexit(row, col): #|¥RE “Ho”

BT S s ‘

( uoyifg
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RE=EEE: Sl

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 \

¥
&

17

oy
0
5
)
1%
3
)
Q
=]
N

searchFrom(maze, startRow, startColumn-1) or \ 3. E? #ggi EE
searchFrom(maze, startRow, startColumn+1l) BORZIT,

it found: o EE:-FO'_E/J%_LEQ

maze.updatePosition(startRow, startColumn, PART_OF PA ’2§

else: ’ ’ - - REF—AEMERE

maze.updatePosition(startRow, startColumn, DEAD_END) FIh, NfEmEEI=i
return found MAEEMWMT, B
R [E]R IS !

b K3/ X = 7#/2022
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ITERIZF R SIERERRA 7 2R LSRR
Blde, B 5249 R A2 12

B RAF AL — 7 5 549 &

BR—REARDES

» MISKBSHRIERERILEER, RIXEHEEPI—MREE: @&
HE%!

y (AR — P EG 2P E Rits VP ERVED
BEAAA—KOHERIN RetERF, BHETNEERREMER K EWRT;
BORE KRR ER#SLIA T, ET3T0FF, £HRe63, ARV K ERAL: Hquarter (
£25) . —/~dime (g10) f==A-penny (g1) , —e6e/

— B BRAMZ LA KRR KRBAGERTFIE, AREZHERE, ALHRY, BRI T—RAB/MA
MR, TRAREZEZHHRE, —AFpenny (g1) Hib
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y XWFIEIRS “SilviiGreedy Method”
A BANE R AR K B AR 2 R A6 R K6 —H o

SR B LA S, AREKRNAE S RE N R KGR D RRRB T RE
y  "BRIE" [ESETTiEMIF R (quarter/dime/nikel/penny) TR =

 (BIRFISIRREICBHERILEOZIEIbonia (RFiEEDilbertEt1iEE
HER)  FRASERE®R, BAZMENERERT LE3MmEZIL,
BE—H [«21] B96ED!

y BB “EitsE” , fEEIbonia, ¢63iFREREI6MED
y {BECRR LERFEE3INMEER2 188D !
y  "RIDE" K-S
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Inflation in Elbonia

ELBONIAN INFLATION
REACHES A BILLION
PERCENT, DAILY

I 1S THIS
ENOUGH
FOR A
SMALL?

\

b K Z/ X =#/2022

www.dilbert.com  scottadams®acl.com

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

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

PROBLEM
SOLVED.
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M, BRE—FSEHRIIRMENGE, RASSENERE, PR MEE

% SRS

| ) EARREESEREN, MRERRMIESEEHEENERRE. B

S BT, HEETFRETFEMET -

&) mRE2SH, BERALMRD!

S HEREENTENNE, EERETERE, BiIESiRR L
BERELS (penny) B, RILHRD &Y RE WM g

RERMES5S (nikel) 5, KABRBR IR RENH;
RERmE109 (dime) 5, KABRBR IR RENVHE;
RERE25% (quarter) B, Kimh RV HEMHME; ( 1+ numCoins(originalamount — 1)

LRAG P RZFR DA numCoins = min | L numCoz'ns(or?:g@.nalamount —9)
1 + numCoins(originalamount — 10)
AL K F/ %) 7 /2022

| 1 + numCoins(originalamount — 25)



SeiRfEh . EBIAREEES

def recMC(coinValuelist,change):
minCoins = change
it change in coinValuelist:
else:

for 1 in [c for ¢ in coinValuelist if ¢ <= change]:

RN numCoins = 1 + recMC(coinValuelist,change-i)
BRI E— D E(E it numCoins < minCoins:
PR ER/)\a = minCoins = numCoins

return minCoins

;
-
-
s
S
B
%
3
>
Q
N
N\~

print(recMC([1,5,10,25],63)) ERES
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1B ARFECSHCES

def recDC(coinValuelist,change,knownResults):

minCoins = change

elif knownResults[change] > ©:
return knownResults[change]

else:

for 1 in [c Tor ¢ in coinValuelist if ¢ <= change]:

it change in coinValuelist:
knownResults[change] = 1 /MR RER
return 1

numCoins = 1 + recDC(coinValuelist, change-i,\
knownResults)

1T numCoins < minCoins:
minCoins = numCoins

knownResults[change]

minCoins

return minColns

print(recDC([1,5,10,25],63,[0]*64))
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M ERLRNMETLRFERRRRETNTE, BERPEERNEET
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*\g —HIUf “memoization (RIEET) " HERAIRS 7ERAFEIERE,
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EEHE: Wal, >IAES, ) AERE To)REHES, B
I(n) = al(n/b) + f(n)

MAELLTER:
1. Ff(n)=0n"""),e>0, AT (n)=0O(n""")
2. FHf(n)=0n"*"), AT (n)=6O(n"**logn)

3. FHf(n)=2n"""),e>0, EXFEMNER c < 1HRHK
HInF a fin/b) < cfin), FBA T(n)=EXfin))

( voyihs) RIS RS ‘
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Step of the Algorithm

Change to Make
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eiRiEm: ESHIRIERE

y HTE1125ENRE, FIMEUMTNS:
AL EREINLISEN TE, R Tloo4k, X, 1008 RMLEERL
REBLIDZRRELNS ARG TE, R Ten sk, Tk, 60RVWRKEME2
RELIIDEREINIOS;EY T, #T19R, Tk, 190KV RKLBERL

 XEE, B, 3ERAEBRILASEI1 D ERRIRIRE: 24 MED
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( UoYIS) FHBITS T
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PRSI EDRER

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

BRINER, 1SRRI
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 BANESREISMEIE XM dpMakeChange H AR EITHE, BHAINME
EMNBEREEFRER, BREFRIEE— 1 EERENSHEHRRTRE
HEARN T REZHRARRA EWAT B APE REGMIF, LE—FRE RO RS
BABIE Y RORMEM, LEFIEE,

 BENSEEZCERE FRIBEHIAE, BRFEREEHUWES
VPRI EHEBRAE, REBAELERRAMI R F W RIZITRA LI GIAR T F LI T
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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]

:
-
o
%
g
§
1PN
D
S
Q

S

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

b K Z/ X =#/2022



SRt : HSHYEEN R

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, 18, 1, 1, 1, 1, 5, 1, 1, 1, 1, 18, @ 1, 1, 1, 2

5,1, 1, 1, 1, 5, 1, 1, 1, 1, 10, 1, 1, 1, 1, 5, 10, 21, 1, 1, 10, @ 1, 1, 1,
ALw RS/ % =if/2 25,| 1, 10, 1, 1, 5, 10, 1, 1, 1, 10, 1 19,@

>>>
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W o AEENEME, EAESHEY, SAGESTNE AENEERERE
% 200, EIMTSIREY, BNMERS?

> item | weight |  value

%

'g;

0 2 3
1 3 4
2 4 8
3 5 8
4 9

10
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