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q ) W AR, RESIERFEEROT B
S FAPHOARLRR, EE—AEFF—A R K E R &R K Fe def Listsum(numList):

q theSum = ©

S O e 21y At SR : ‘EAT for 1 in numlList:

§ ) *ngalﬂa ’ 1E1F!yu;§ﬁﬂﬁﬁlnﬂ . theSum = theSum + i

% E%Ziﬁ'éﬁlfor', 488 Awhile return theSum ’
g TRF AL KB R RKF2A? print(listsum([1,3,5,7,9]))|

g
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. BEEAENE , BEEERANFIERN , SRANERTHEEE

PSR (INGE) ?
AR KA, EARKETER, HEH)TM%kFEALHHIE!

bR KFHIR G = M AL 5 12/ 5% /2019



0iREE1T : E5KE
y FAINE—NBIURFXETIKT . £IFSFER

(1+(3+(5+(7+9))))

» LEXANNF , RRBERNES(7+9) , IR HEHEITEAY , EfR L
NRIENIIERIXEE ;. total= 1+ B+ G+ (7+9))
total = (1+ (3+ (5+16)))
total = (1+ (3 +21))
total = (1 + 24)

-

smdrzrinnsy

&

s
>
S
S

total =

» MELERIIEPRESHNESIRL , _JLHE?*I]IQEEUEI%EE (= 3
#F A= “EAR” + “RTFHI 0
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def listsum(numList): \E
if len(numList) == 1: UE-I}EHQE'

return numList[0]

else:

return | numList[0] + listéum(numList[lz])

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

—% sum(3,5.7.9)

(Y]

L‘l sum{5.7,9)

L“ sum(7.9)

.l sum{9)
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' 25 ':‘ sum(1,3,5.7.9) |=

sum(3.5.7,9)

sum(5,7.9)
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sum(7,9) o

| sum(Q) I:
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A)6 B)5 C)4 D)3

SitRkisknEiER

n!=n*(n-1)*(n-2)....%¥2*%1, #.xE0!=1
def fact(n):
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+#HHF AR S S: convString = "0123456789"

oo e A, it #F, AEEFRHXTAT : convString[n]
Bkt K ¥EH, Hm— A+ aEE, 24 FX
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‘ toStr(76) —i 76410 | -

o el o

Z

bTF K FHIR G = M A F 5 1%/ T4 3K./2019



smdrzrinnsy

&

s
>
S
N~

B AEEHE - 53

y FHEIBL =S

[ =] =

/) VR

/N

orint (toStr(1453,16)) EEES

T KFHEER

def

IR ZYE

toStr(n,base):

convertString = "0123456789ABCDEF"

if n < base:

return convertString[n]

else:

B A2 52 1%/ TR 3%./2019

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

 H—PMREEABNEE , RAERICHAARNIRG ( 8FEFMENREIEE ,

PARZIR[BlibLE ) [EAZEIEAECall Stack
HRAR, EARGILGEIFEAR A Stack Framerk M

 SHERENITER , 1RO , ENEBEEIREEGRBRYE | TR E{ERE
el , RSI7 , sHhitehn , EEIhR(O],

Remainder
~
)\1§£ toStr(10) L 1042 + 0’ g )
—

T — ? tﬂ-Etr‘{E,Ej
n==~2

Z

# base = 2
S
Ioms) Lk + ! toStr(2//2,2) + convertString[2%2]
————— —— _
f' toStris,2)

=5
; ;ﬂse—z

)\1:% 10S1r(2) 2n2 | 4+ | o
e — Tl toStr(5//2,2) + convertitring[5%2]
v n =10 <
vose -2 ]
Pz

I

toStr(18,2)
TR KRFHIR S = )4 toStr{18//2,2) + convertString[1e%2]
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def revstring(s):
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def palcheck(s):
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PythonX &, FEEFT Fl, VALOGOE & &9 4] & H A =
EERARME LD B ERITME T d2E
Je47: forward(n); backward(n)

#¥®: left(a); right(a)
£fk: penup(); pendown(); pensize(); pencolor(c)
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import turtle #-FA4%3k

t= turtle.Turtle() #ER—R &G

w= turtle.Screen() #RBERNNZ, AT RENWEEFTAFHXAFT 2
t.forward(100)....... #IRFEHAEH

w.exitonclick() #FE X H, RRERXRETUAREXAF

® @ 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 1 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):
=t if linelen > o:
myTurtle.forward(linelLen)
myTurtle.right(990)

R/INIAR | 1815 drawSpiral(myTurtle,linelen-5)

drawSpiral(myTurtle)100)

myWin.exitonclick()
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a2 AR

import turtle

def tree(branchLen,

SUNJEN=:5iERp> 1T branchLen > 5:

>|

20
NIRRT 5

EA{R40E , RpZA20
R NAR |, BYFIRLS
[E4&1720%F , BREIE
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):

t.forward(branchLlen)
t.right(20)

tree(branchLen-15,1t)

t.left(40) =
tree(branchlLen-15,1t)

t.right(20)
t.backward(branchlLen)
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aRT, BFEEME, RE@AMK: HREEIHFEZWRAEA K

def main():

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

t.left(90)

t.up()
t.backward(100)

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

YM\™ \ |

myWin.exitonclick()
A main() O

tree(75,t)
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PSS | FEMBRERE=/AR , XERHREREEFIE
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A fZ A e R (£91.5854) Hig,
degree=3
degree->w
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y {EdegreeBIRAIBRT . degree=nI=fH2 , EH31 degree=n-1J=
fArElRmFHETRRE BN, X34 degree=n-18=AFiBIKITS

degree=nI=AFA—F (R ) .
Ldegree=0, MHRZ—ANFH=AK, IRBPEARIERLEH
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def sierpinski(points,degree,myTurtle):

‘violet', 'orange']

colormap = ['blue' 'red','green','white','yellow',

FN=RF (L LA ) drawTriangle(points, color‘map[degr‘ee],myTur‘tle)

Pl samisss |

=5 = el 1T degree > O:
sierpinski([points[@], \

getMidiZ IR

(uoyid )

degree-1, myTurtle)

points[1], \

getMid(points[1], points[2]

degree-1, myTurtle)
51erp1nsk1([getMld(p01nts:0_, points[2]

getMid(points[2], points[1

points[2]], \

degree-1, myTurtle)

EARBS  ELARF

U TE K FHIR G Z A S F 12/ %K /2019

)

1>

et INHIAE - getMid(points[©], points[1]), \
M&J ikﬁi . getMid(points[@], points[2])], \

sierpinski([getMid(points[O], points[1]), \
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? EEFTEE
 RERIEINS
, SEETFHIRIETS
3 B FTRA
4, BAIAR
5, BEETRRAES
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e

def main():

SN BRAY3 NI

: {XhS

import turtle

def drawTrian
myTurtle.
myTurtle.
myTurtle.
myTurtle.
myTurtle.
myTurtle.
myTurtle.
myTurtle.
myTurtle.

return (

myTurtle

myPoints

gle(points,color,myTurtle):
fillcolor(color)

up()
goto(points[@][@],points[0][1])
down()

begin fill()
goto(points[1][@],points[1][1])
goto(points[2][@],points[2][1])
goto(points[@][@],points[0][1])
end fill()

 getMid(pl,p2):

(p1[e]+p2[e]) / 2, (p1[1] + p2[1]) / 2)

= turtle.Turtle()

myWin = turtle.Screen()

= [[-200,-100],[0,200],[200,-100]]

sierpinski(myPoints,3,myTurtle)

myWin.exitonclick()

main()

Eldegree=309=F7F
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E 20945 3h ok $H 264-1=18,446,744,073,709,551,615X
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fromPole withPole toPole
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 BRRAEMTRE , SHPEE , BH5ZE BT
BAAMEEN-IAEA QAR B, KIFdbte, B Bk, B33 F H4E;

REWRFHNAN (RK8Y) &R, KFdeiE, #3302 HARAE;
RERHAELTAAGN-INER WERE, 2ufdes, B2 B 4ck.

 BERERFN , BRERNIRRREE : 11 2P ahEE

» LHERBEEAPythonSHE , NFIRIESHA—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)
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def moveTower(height,fromPole, toPole, withPole):
AN RNEs Gy LT height >= 1t
moveTower (height-1,fromPole,withPole,toPole)
b [\ETIAE - moveDisk(fromPole,toPole)
i) kkﬁi : moveTower (height-1,withPole,toPole,fromPole)

sy

= EE L

=
gg def moveDisk(fp,tp):
=l print "moving disk from"”,fp,"to",tp
S
N~
moveTower(3,"A","B","C")
>>>
moving disk from A to B ME NIt
moving disk from A to C EHEES XS
moving disk from B to C
moving disk from A to B
moving disk from C to A FHZ= : 3RE|AEMAYIELIFFEE
moving disk from C to B s e
EEATRAS ST moving disk from A to B , WEEEE.
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%ﬁ]mﬁl-’?ﬁ‘ﬂih\ﬁ“{i “mE” “@m” ‘i RB R E"“;zezjfl+++++++++++++++++++
2 ang ﬁ%é% 2 + + ++ ++ +
o géﬁgz ﬁﬁﬁﬁ 3 + ++++++++++
e 4 + + ++ 4+
. ﬁ&ﬁ% 5 + + + + ++ +++ +
A=A LCAR A ZATEN R T R IR 6+ O+ o+
S o o S S ++  + +
B+++++ +
9 + + + S+ + +
0 +++++ + + + + + +
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EERIEIELESTY : Maze Class

class Maze:

def __init 1f, FileN :
v , Maze Classfipi S e ;;Zinﬁize= 0maze ileName)
%ﬁ mazelist: KA columnsInMaze = ©
A ) self.mazelist = []
ég rowsInMaze: #& 49474 mazeFile = open(mazeFileName, 'r")
X columnsInMaze: #E[%&)7%|% rowsInMaze = ©

~ for line in mazeFile:

N EAEEESTEREIE routist = []

3, mazelistde T B 7% for ch in line[:-1]: |
mazelist[row][col]=="+' rowList.append(ch) :2:

it ch == 'S':

[ [I+IJI+IJI+IJI+.’ Jl+')'+')'+')'+'J'+')I+IJ'+I])

[l s A ey 3T T self.startRow = rowsInMaze
L2 "0 "amu " T S self.startCol = col
S N ) T e col = col + 1
[+ : ] a7 3 3 3 i 3 + k) -+ 3 " e 3 3 3 + ]J
[REER e S — St e e nr o S, rowsInMaze = rowsInMaze + 1
e e e R e self.mazelist.append(rowlList)
Loy w e . e el columnsInMaze = len(rowlList)
[+ 3 3 + 3 + 3 3 ¥ J k) k) ] 3 + ]J

jtj‘;’?kﬁ% ['+’J. 'J. 'J """"""" JI IJ'+IJI IJI+IJI+I)I+I]J
['+".+"‘+'J'+l) 'J'+IJI+IJI IJI IJI+IJI+IJI+I]]
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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)
Stz 1 ¥ maze[startRow][startColumn] == OBSTACLE
retLErn False][ :

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

L £ 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)

EEREE) =i e
maze.updatePosition(startRow, startColumn, TRIED) i "EHEE
# Otherwise, use logical short circuiting to try each direction

# in turn (if needed)

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

if found: HEE— 1 AMEIRE

maze.updatePosition(startRow, startColumn, PART_OF_PATH) BRI, NS

else:
. - EE' ﬁ
maze.updatePosition(startRow, startColumn, DEAD_END) ?tz:ﬁﬁggﬁajr' Bi%
return found ﬂi[]ﬁEIU !
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Method” . .
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— 35
St B LR TP, RRFRUARSHK
BHZ K BER D RAEA Y RE

 "BILE" EETEDEBR (
quarter/dime/nickel/penny )
TR

~

¢ this symbols means “cents”

bR KFHIR G = M AL 5 12/ 5% /2019



sy

(uoyiAd )

ENRSHKN - SeiiET

(BiNRABHNEIRAREIEBNERN
HiOZIElbonia , BIEREBRE
Ju

b3 IS
(A7) &DilbertZAENER)

BN EMNERRY LE3HE
B2 , *B—# [£21] B9&ED !

y ¥gB8 “Silvix” |, fEElbonia , ¢63
B[RRI/ MED

> (BChr LRAFE 34 m{E2 1A
!
RS RHT

bR KFHIR G = M AL 5 12/ 5% /2019

N

\

WA



Inflation in Elbonia
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ELBONIAN INFLATION
REACHES A BILLION
PERCENT, DAILY
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def recMC(coinValuelist,change):
minCoins = change
it change in coinValuelist:

SUNINE=ESSED return 1

else:
for 1 in [c for ¢ in coinValuelist if ¢ <= change]:
IR/INAR numCoins = 1 + recMC(coinValuelist,change-i)
BB E—MEMEE if numCoins < minCoins:
Hhiei/ = minCoins = numCoins
return minCoins

smdrzrinnsy

(uoyid )

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

bR KFHIR G = M AL 5 12/ 5% /2019

\

WA



CeEtETD : EIARFIE ST
) EUHQE?EE%EE' ;kl‘ﬂgﬂ ’ 1EEEE§ 15 import time

-

4 AEIEREL . l | 1 341 14

'3 *HI‘HFBEEE ’ W 'R ﬁE f& ’ 15 print(time.clock())

5 SF63 50 LA e A, FE#HAT 16 print(recMC([1, 5, 18, 25], 63))

% 67,716,925k % )3 A ! 17 print(time.clock())

=

o, ERXATCFREEEETON

> . .

& BIE{SEIRE - 64 MEmh /Library/Frameworks/Python. frameworl =

— 0.050163 z

6 h— ’.

. 40.899408
-9

=g Process finished with exit code 0
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def recDC(coinValuelist,change,knownResults):
minCoins = change

o |\ T it change in coinValuelist:
/BRI knownResults[change] = 1 =/ MIERICRES
return 1

elif knownResults[change] > ©O:
inhE IR return knownResults[change]
else:

Pl samisss |

1 + recDC(coinValuelist, change-i,\
knownResults)
if numCoins < minCoins:
minCoins = numCoins
ICREP D R E R knownResults[change] = minCoins
return minCoins

numCoins

(uoyid )

print(recDC([1,5,10,25],63,[0]*64))
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for 1 in [c for ¢ in coinValuelist if ¢ <= change]:
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, BUHERMEE  IRARL TEITE

19
20
21
22
25
24

import time

memo = [@] * 64

print(time.clock())

print(recDC([1, 5, 10, 25], 63, memo))
print(time.clock())

print(memo)

/Library/Frameworks/Python. framework/Versions/3.6/bin/python3.6 /Usel
0.046622
6 <"‘lllllllllllll...--
0.046793

—< [@: 1, 0, 0, 0, 1, 2, 3, 4,5, 1, 2, 3, 4, 5, 2, 3, 4, 5, 6, 2, 3, 4,

Process finished with exit code 0
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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]:
RS EREEE if| minCoins[cents-j]|+ 1 < coinCount:
coinCount = minCoins[cents-j]+1

minCoins[cents] = coinCount BR2ZB o EBEIRILER
return minCoins[change]
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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 > 0@:
thisCoin = coinsUsed[coin]
orint(thisCoin)
coin = coin - thisCoin

Z
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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(ﬂ

>>>

("Making change for', 63, 'requires')

(3, 'coins')

They are:

21

21

21

The used list is as follows:

1, 1, 1, 1, 1, 5, 1, 1, 1, 1, 1e, 1, 1, 1, 1, 5, 1, 1, 1, 1, 10, @ 1, 1, 1, 2

5,1, 1, 1, 1, 5, 10, 1, 1, 1, 10, 1, 1, 1, 1, 5, 10, 21, 1, 1, 10, @ 1, 1, 1,
R RFHR S = 25,| 1, 10, 1, 1, 5, 10, 1, 1, 1, 10, 1, 1

>>>
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