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In []: from pulp import *
pulp.pulpTestAll() # pulpのテストプログラム



In [1]: from pulp import *
from numpy import *

def LPStandardForm(c,A,b):
    m, n = A.shape

    prob = LpProblem('sample',LpMaximize) #最大化のモデル'sample'を用意

    # LpVariableを変数分用意しリストにする．
    x = [LpVariable('x'+str(j), lowBound=0, cat='Continuous') for j in range(n)]

    #目的関数を設定
    prob += lpDot(c,x)

    #制約条件を設定
    for i in range(m):
        prob += lpDot(A[i],x) <= b[i], 'Ineq'+str(i)

    #モデルを表示してみて，さらに解く
    print prob
    prob.solve()

    print LpStatus[prob.status]

    for  v in prob.variables():
        print v.name,"=",v.varValue
    print "opt. value =",value(prob.objective)

In []: # 問題を決めるベクトルや行列を用意．
c = array([2,1])
A = array([[1,2],[1,1],[3,1]])
b = array([10,6,12])

LPStandardForm(c,A,b)

In []: c = array([1,1])
A = array([[1,-1],[-1,1]])
b = array([-1,-1])

LPStandardForm(c,A,b)

In []: c = array([1,1])
A = array([[-2,1],[1,-2]])
b = array([2,2])

LPStandardForm(c,A,b)

VPython
VPython  3D

 VPython 

http://vpython.org

VPython 3D

In []: from visual import *

D = display() #display を用意．省略すると scene という displayが用意される．
D.width =600; D.height = 600 #幅と高さ
D.center = vector(1,1,1) #点(1,1,1)がdisplayの中心
D.range =12 #最初に display に表示される範囲
D.up = vector(0,1,0) #上方向のベクトル
D.forward = vector(-1,-1,-1) #画面奥の方向は (-1,-1,-1)
D.background = color.white #
D.title = "Bouncing" #窓のタイトル

floor = box(length=4, height=0.5, width=4, color=color.blue)

ball = sphere(pos=(0,10,0), radius=0.5, color=color.red)
ball.velocity = vector(0,-1,0)

dt = 0.05
while True:
    rate(50) # 計算割合．1秒に100回の命令を実行．
    ball.pos = ball.pos + ball.velocity*dt
    if ball.y < 1:
        ball.velocity.y = -ball.velocity.y
    else:
        ball.velocity.y = ball.velocity.y - 9.8*dt

2 LP

MAXIMIZE 2x0 + 1x1 + 0

SUBJECT TO

Ineq0: x0 + 2 x1 <= 10

Ineq1: x0 + x1 <= 6

Ineq2: 3 x0 + x1 <= 12

VARIABLES

x0 Continuous

x1 Continuous

2 VPython 

display  myGraphicModules.py

(myGraphicModules.py) 



In []: from visual import *

from myGraphicModules import *

D = display()

myXYAxes(D, '2DLPExample', True, -1, 8, -1, 8, 50, 50)

    

l1 = curve(pos= [(x, -1/2.0*x+5, 0) for x in arange(-1.0,7.5, 0.1)], color=color.red,ra

dius=0.01)

l2 = curve(pos= [(x, -x+6, 0) for x in arange(-0.5,6, 0.1)], color=color.red,radius=0.0

1)

l3 = curve(pos= [(x, -3.0*x+12, 0) for x in arange(1,4.5, 0.1)], color=color.red,radiu

s=0.01)

l0 = curve(pos= [(x, -2.0*x+9, 0) for x in arange(1,4.5, 0.1)], color=color.red,radius

=0.03)

points = [(0,0,0),(0,5,0),(2,4,0),(3,3,0),(4,0,0)]

poly = convex(pos=points,color=color.blue)

optimal = sphere(pos=(3,3,0), color=color.yellow,radius=0.2)

optlabel = label(pos=optimal.pos,text='Optimal', xoffset=20,

        yoffset=12, space=optimal.radius,height=24, border=2,background=color.black)

while 1:

    rate(10)

3 LP

In []: from numpy import *

from pulp import *

from myLP import LPStandardForm

c = array([2,3,2])

A = array([[1,1,2],[3,1,0],[0,2,1]])

b = array([24,16,12])

LPStandardForm(c,A,b)

In []: from visual import *

from myGraphicModules import *

D = display()

myXYZAxes(D,'LPExample', -1, 8, -1, 8, -1, 12, 50, 50)

points = [(0,0,0),(16.0/3,0,0),(16.0/3,0,28.0/3), \

          (0,6,0),(10.0/3,6,0),(24.0/5,8.0/5,44.0/5),(0,0,12)]

poly = convex(pos=points,color=color.green)

optimal = sphere(pos=(24.0/5,8.0/5,44.0/5), color=color.red,radius=0.3)

optlabel = label(pos=optimal.pos,text='Optimal', xoffset=20,

        yoffset=12, space=optimal.radius,height=24, border=2,background=color.black)

while 1:

    rate(10)

P

P :

 P pmatrixQ(matrix)

In []: import itertools
from numpy import *
MEPS=1.0e-8

def all_nonempty_subsets(ls):
    return [list(x) for i in range(1,len(ls)+1)
           for x in itertools.combinations(ls,i)]

def pmatrixQ(matrix):
    """
    returns True if the given matrix is a P-matrix o.w. False.
    """
    n = len(matrix)
    indexsets = all_nonempty_subsets(range(n))
    for I in indexsets:
        if linalg.det(matrix[ix_(I,I)])<=MEPS:
            return False
    return True

In []: A1 = array([[1,2,0],[0,1,2],[2,0,1]])
A2 = array([[1,2,2],[0,1,2],[2,0,1]])
print pmatrixQ(A1)
print pmatrixQ(A2)

 \⧵(n\⧵) 

In []: from prdd import *

A = random_kprddout(19,2)

%time f = pmatrixQ(A)
print f
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In []: from numpy import *

def PrincipalPivotingMethod(M,q):
    n = len(M)
    A = c_[-M,identity(n)]  # 行列の列ごとの連結，行ごとの連結は r_[a,b]
    nbas = range(n)
    bas = range(n,2*n)
    R = range(n)

    while 1:
        Ab = A[ix_(R,bas)]
        An = A[ix_(R,nbas)]
        bq = linalg.solve(Ab,q)

        flag = 0
        for i in R:
            if bq[i]<0:
                flag = 1
                break
        if flag == 1:
            bas[i],nbas[i] = nbas[i],bas[i]
        else:
            x = zeros(2*n)
            x[ix_(bas)] = bq
            return x[ix_(range(n))]

In []: M = array([[1,2,0],
          [0,1,2],
          [2,0,1]])
q = array([-1,1,-1])

x = PrincipalPivotingMethod(M,q)

print x
print dot(M,x)+q 

In []: from numpy import *
from prdd import *

A = random_kprddout(500,16)
b = ones(len(A))
b = -b

x = PrincipalPivotingMethod(A,b)
print x
print dot(x,dot(A,x)+b)
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(prdd.py) (prdd.py)

In []: from prdd import view_prddcones

view_prddcones()
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In []: from numpy import *
from pulp import *
from prdd import *

A1 = array([[1,2,0], [0,1,2], [2,0,1]])
A2 = array([[1,2,2], [0,1,2], [2,0,1]])
A3 = array([[0,0,1,1], [0,0,1,1], [-1,-1,0,0], [-1,-1,0,0]])

f,m11,m12= hidden_prdd1Q(A1)
print f, m11,m12
f,m21,m22= hidden_prdd1Q(A2)

print f, m21,m22
f,m31,m32 = hidden_prddinfQ(A2)
print f, m31,m32
f,m41,m42 = hidden_prddinfQ(A3)
print f, m41,m42
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numpy  pulp 

In []: from numpy import *

from pulp import *

#各DMUのinput, output  をIN, OUTに入力

IN = array([[90.5,57.9,68.5], [65.5,56.0,63.5],  [92.0,63.0,65.5],

            [52.0,98.5,98.5],  [74.5,51.0,81.5], [78.0,69.5,69.9],

            [72.5,71.0,93.5],  [54.5,70.5,85.0], [56.5,53.5,64.5],

            [80.5,94.5,77.5]])

OUT = array([[85.2,92.1], [54.5,50.5],  [52.0,99.5],  [80.9,54.5],

             [72.0,84.0],  [64.0,91.5], [73.5,97.5],  [84.0,94.5],

             [96.0,81.0], [57.5,56.0]])

#DMUの個数をp，input の個数をm, output の個数を n とする．

p, m = IN.shape

p, n = OUT.shape

prob = LpProblem('DEASample',LpMaximize) #最大化のモデル'DEAample'を用意

# 変数を入力と出力の個数分，辞書として用意

v = {j: LpVariable('v'+str(j), lowBound=0, cat='Continuous') for j in range(m)}

u={j: LpVariable('u'+str(j), lowBound=0, cat='Continuous') for j in range(n)}

#どのDMUについて評価するかをd で表す

d = 0

#目的関数を設定

prob +=lpSum(OUT[d,j]*u[j] for j in range(n))

#DMU0の入力=1の条件

prob += lpSum(IN[d,i]*v[i] for i in range(m)) == 1, 'DMU'+str(d)+':Input=1'

#それぞれのDMUについて，出力＜＝入力の条件

for k in range(p):

    prob += lpSum(OUT[k,j]*u[j]  for j in range(n)) <= lpSum(IN[k,i]*v[i]  for i in range

(m)), 'DMU'+str(k)

    #モデルを表示して，さらに解く

print prob

prob.solve()

print LpStatus[prob.status],':'

for  v in prob.variables():

    print v.name,"=",v.varValue

print "opt. value =",value(prob.objective)

DMU  DEA(IN,OUT)



In [2]: from numpy import *

from pulp import *

def DEA(IN,OUT):

    """

    returns evaluation values for all DMUs.

    """

    p, m = IN.shape

    p, n = OUT.shape

    ev = []

    for s in range(p):

        prob = LpProblem('DEASample'+str(s),LpMaximize)

        v = {j: LpVariable('v'+str(j), lowBound=0, cat='Continuous') for j in range(m)}

        u={j: LpVariable('u'+str(j), lowBound=0, cat='Continuous') for j in range(n)}

        prob +=lpSum(OUT[s,j]*u[j] for j in range(n))

        prob += lpSum(IN[s,i]*v[i] for i in range(m)) == 1, 'DMU'+str(s)+':Input=1'

        for k in range(p):

            prob += lpSum(OUT[k,j]*u[j]  for j in range(n)) <= lpSum(IN[k,i]*v[i]  for i in r

ange(m)), 'DMU'+str(k)

        prob.solve()

        ev.append(value(prob.objective))

    return ev

In []: ev = DEA(IN,OUT)

[round(i,2) for i in ev]
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soundname 
unshi

In [1]: from numpy import *

def read_unshi_data(file_name):
    f = open(file_name, 'r')
    lines = []
    for line in f:
        lines.append(line)
    f.close()
    lines.pop(0)

    soundname = []
    unshi = {}
    for line in lines:
        ll = line.split()
        s = ll.pop(0)
        ll = [int(x) for x in ll]
        if s not in soundname:
            soundname.append(s)
            unshi[s] = [ll]
        else:
            unshi[s].append(ll)
    return (soundname, unshi)

soundname, unshi = read_unshi_data('fig/Unshi.txt')

In []: print soundname
print unshi

, 0.15,  0.1,  0.75

In [3]: def unshi_dist(a,b):
    OSAERU = 0.15; HANASU = 0.1; ZURASU = 0.75
    d = array(b) - array(a); dist = 0
    for f in d:
        if f > 100:
            dist += OSAERU
        elif f < -100:
            dist += HANASU
        elif abs(f) > 0 and abs(f) < 10:

            dist += ZURASU
    return dist

NetworkX



In [4]: import networkx as nx

# フレーズの入力
phraze = ['F5','G5','F5','D#5','D5','C5','D#5','D5','C5','A#4','A4',\
          'A#4','C5','D5','D#5','F5','D#5','D5','C5','B4','D5','C5','A#4',\
          'G5','A#5','A5','G5','A5','A#5','C6']
n = len(phraze)
ul = [len(unshi[phraze[i]]) for i in range(n)]

# 有向グラフを作る
DG=nx.DiGraph()

node_labels = {}; edge_labels = {}
#ダミーノード:StartとEndとそのラベル
DG.add_node('Start', pos=(-5,2)); DG.add_node('End', pos=(n+6,2))
node_labels['Start'] = 'Start'; node_labels['End'] = 'End'

#各音の各運指に対するノードを加える
for i in range(n):
    for j in range(ul[i]):
        DG.add_node((i,j), pos=(i+1,j))
        node_labels[(i,j)] = 'Sound'+str(i)+':'+str(j)

#Startから0番目の音の各運指への枝
p = phraze[0]
for j in range(ul[0]):
    DG.add_edge('Start',(0,j),weight=0)
    edge_labels['Start',(0,j)] = '0'

#i番目の音の各運指からi+1番目の各運指への有向枝
for i in range(n-1):
    for j in range(ul[i]):

        for k in range(ul[i+1]):
            DG.add_edge((i,j),(i+1,k),weight=unshi_dist(unshi[phraze[i]][j],unshi[phraze[i
+1]][k]))
            edge_labels[(i,j),(i+1,k)] = str(unshi_dist(unshi[phraze[i]][j],unshi[phraze[i+1
]][k]))
        
# n-1番目の音の各運指から'End'までの有向枝
q = phraze[n-1]
for j in range(ul[n-1]):
    DG.add_edge((n-1,j),'End',weight=0)
    edge_labels[(n-1,j),'End']  = '0'

In [5]: import matplotlib.pylab as plt

# Retrieve the positions from graph nodes and save to a dictionary
pos=nx.get_node_attributes(DG,'pos')

#nx.draw_networkx_labels(DG,pos,node_labels,font_size=4,font_family='sans-serif')
nx.draw_networkx_nodes(DG,pos,DG.nodes(), node_size=20, node_color='red')

# draw edges
nx.draw_networkx_edge_labels(DG,pos,edge_labels,font_size=10)

nx.draw_networkx_edges(DG,pos,DG.edges(), width=0.5, edge_color='green')

plt.show()

NetworkX  dijkstra

In []: sp = nx.dijkstra_path(DG, 'Start', 'End')
print sp
splen = nx.dijkstra_path_length(DG, 'Start', 'End')
print splen

In [7]: # Retrieve the positions from graph nodes and save to a dictionary
pos=nx.get_node_attributes(DG,'pos')

#nx.draw_networkx_labels(DG,pos,node_labels,font_size=4,font_family='sans-serif')
nx.draw_networkx_nodes(DG,pos,DG.nodes(), node_size=20, node_color='red')

# make shortest path edges
spedge = [(sp[i], sp[i+1]) for i in range(len(sp)-1)]

# draw edges
nx.draw_networkx_edge_labels(DG,pos,edge_labels,font_size=10)
nx.draw_networkx_edges(DG,pos,DG.edges(), width=0.5, edge_color='green')
nx.draw_networkx_edges(DG,pos,edgelist=spedge, width=2, edge_color='blue')

plt.show()
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In []: import itertools

from numpy import *

from pulp import *

n=10

days = range(n-1)

teams = ['A','B','C','D','E','F','G','H','I','J']

# まずは 'H'が４個または５個のパターンを作る．実際は 'H'=1, 'A'=0の0,1パターン．

p = [list(x) for x in itertools.combinations(days,4)]+\

    [list(x) for x in itertools.combinations(days,5)]

pat = zeros((len(p),n-1))

for i in range(len(p)):

    pat[i,p[i]] = 1

#条件に合わないものをふるいにかける

patterns = []

for p in pat:

    if p[0] != p[1] and p[0] == p[8] and p[7] != p[8]:

        hb = 0; ab = 0

        for j in range(len(p)-1):

            if p[j]==1 and p[j+1]==1:

                hb += 1

            if p[j]==0 and p[j+1]==0:

                ab += 1

        if hb <=1 and ab <=1:

            patterns.append(list(p))

# 出力

patterns = array(patterns)

print "条件に合うHA (1,0) パターンは全部で", len(patterns),"個"

patterns

(1.0,0.0)  

'H','A'

In []: res = [[patterns[i][j]*'H'+(1-patterns[i][j])*'A' for j in days] for i in range(len(patter

ns))]

res

 1. HA (1,0)  

14 HA 10 \⧵(_{14}C_{10} = 1001\⧵) 'H' 'A'



In []: np = len(patterns)

pind =  [list(x) for x in itertools.combinations(range(np),n)]

pattern_sets = []

for p in pind:

    q = array(patterns[p])

    q = dot(q.transpose(),ones(n))

    r = array([n/2.0 for i in range(n-1)])

    s = [q[i]==r[i] for i in range(len(q))]

    if all(s):

        pattern_sets.append(array(patterns[p]))

print '必要条件を満たすパターンセットは全部で', len(pattern_sets), '通り．'

print 'パターンセット自体の出力は大きすぎるので省略'

In []: pattern_sets

 2.  

In []: n=10

days = range(n-1)

teams = ['A','B','C','D','E','F','G','H','I','J']

ps_avail = []

sch_avail = []

for ps in pattern_sets:

    #最小化のモデル'Sports'を用意

    prob = LpProblem('Sports',LpMinimize) 

    # 0,1変数を用意

    x = {}

    for i in range(n-1):

        for j in range(i+1,n):

            for k in days:

                x[i,j,k]= LpVariable('x('+str(i)+','+str(j)+','+str(k)+')', lowBound=0, cat=Lp

Binary)

    #目的関数を設定

    prob += 0

    # teams[i]とteams[j]が1度だけ対戦するという制約．

    for i in range(n-1):

        for j in range(i+1,n):

            prob += lpSum(x[i,j,k] for k in days) == 1, 'Const:team:'+str(teams[i])+',team

:'+str(teams[j])

        

    # 各 team[i] の第k節での対戦相手は1チームだけという制約．

    for i in range(n):

        for k in days:

            prob += lpSum(x[j,i,k] for j in range(i)) + lpSum(x[i,j,k] for j in range(i+1,n)) =

= 1,\
                'Const:team:'+str(teams[i])+',day:'+str(k)
        
    #各k節で，パターンが同じチームは対戦しないという制約．
    for k in days:
        for i in range(n-1):
            for j in range(i+1,n):
                if ps[i,k] == ps[j,k]:
                    prob += x[i,j,k] ==0, \
                        'Const:samepattern:team:'+str(teams[i])+',team:'+str(teams[j])+',day:
'+str(k)

    # 問題を解く．最適解があれば、status == 1
    status = prob.solve()
    
    if status == 'Optimal': #最適解があれば，変数の値からスケジューリング
        ps_avail.append([[ps[i][j]*'H'+(1-ps[i][j])*'A' for j in days] for i in range(n)])
        sch = [[str(k) for k in days] for i in range(n)]
        for k in days:
            for i in range(n-1):
                for j in range(i+1,n):
                    if x[i,j,k].varValue == 1.0:
                        if ps[i][k] == 1:
                            sch[i][k] = teams[j]+'.'
                            sch[j][k] = teams[i]
                        else:
                            sch[i][k] = teams[j]
                            sch[j][k] = teams[i]+'.'
        sch_avail.append(sch)
                            
print 'スケジュール可能なパターンセットは'+str(len(sch_avail))+'個．'

In []: ps_avail[0]

In []: sch_avail[0]
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In []: from visual import *
from myGraphicModules import myXYAxes #自分で定義したXY軸

D = display()
myXYAxes(D,  'Star', False, -2,2,-2,2)

def points(i,t):
    return (2*cos((i%5)*2*pi/5.0+t),2*sin((i%5)*2*pi/5.0+t),0)

t = pi/10
ln = [curve(pos=[points(i,t),points((i+2)%5,t)],color=color.black,radius=0.03) for i i
n range(5)]

while True:
    rate(100)

VPython
3

In []:     # 差はこれ以下．線分の始点、終点の座標を変更して描き直す．
    t += 2*pi/1000
    for i in range(5):
        ln[i].pos = [points(i,t),points((i+2)%5,t)]


 \⧵(f(x)
 =
 \⧵frac{\⧵sin
 x}{x^2+1}\⧵)
 

In []: from visual import *
from visual.graph import *

gdisplay(width=600,height=400,title="FunctionSample",foreground=color.white,back
ground=color.black)

f=lambda x: sin(x)/(x**2+1)

g = gcurve()

for x in arange(0.0,2.0*pi,pi/100):
    g.plot(pos=(x,f(x)))

while 1:
    rate(100)


 \⧵(f(x)
 =
 \⧵frac{\⧵sin
 x}{x^2+1}\⧵)
 
 \⧵(x=\⧵frac{\⧵pi}{8}\⧵)
 

sympy

In []: from sympy import *
x = Symbol('x')
f=lambda x: sin(x)/(x**2+1)
diff(f(x),x)

\⧵(f(x)\⧵) 



In []: from visual import *
from visual.graph import *

gdisplay(width=600,height=400,title="FunctionSample",foreground=color.black,back
ground=color.white)

f=lambda x: sin(x)/(x**2+1)
g=lambda x: -2*x*sin(x)/(x**2 + 1)**2 + cos(x)/(x**2 + 1)

g1 = gcurve()
g2 = gcurve()

a = pi/8
for x in arange(0.0,2.0*pi,pi/100):
    g1.plot(pos=(x,f(x)))

    g2.plot(pos=(x,g(a)*(x-a)+f(a)))
while 1:
    rate(100)

plot matplotlib plot
VPython

In []: from visual import *
from myGraphicModules import myXYAxes #自分で定義したXY軸

D = display()
myXYAxes(D,'接線のアニメーション', False, -1,6,-1,2,70,60)

f=lambda x: sin(x)/(x**2+1)
g=lambda x: -2*x*sin(x)/(x**2 + 1)**2 + cos(x)/(x**2 + 1)

p = [(x,f(x),0) for x in arange(0.0,2*pi, pi/30)]
a = 0.0
q = [(x, g(a) *(x-a)+f(a), 0) for x in arange(a-pi/2,a+pi/2, pi/30)]
func = curve(pos=p, color=color.black,radius=0.02)
line = curve(pos=q, color=color.red,radius=0.02)

while True:
    rate(10)
    a += pi/50
    line.pos = [(x, g(a) *(x-a)+f(a), 0) for x in arange(a-pi/2,a+pi/2, pi/50)]
    if a > 2*pi:
        a -= 2*pi

 A(x1,y1) B(x2,y2) C(x3,y3) ABC ABC

sympy  
Web

In []: from sympy import *

x, y, x1, y1, x2, y2, x3, y3, r2 = symbols('x y x1 y1 x2 y2 x3 y3 r2')
s =solve([(x-x1)**2+(y-y1)**2 - r2, (x-x2)**2+(y-y2)**2 - r2,(x-x3)**2+(y-y3)**2 - 
r2], [x, y, r2])

In []: print s[0][0]
print s[0][1]
print s[0][2]

 myDrawing.py  (myDrawing.py)

In []: from visual import *
import myDrawing as md

p1=[-4.0,-1.0]; p2=[0.0,3.0]; p3=[4,-2]
md.Circles(p1,p2,p3)


 987654321
 

  python 

In []: for i in range(1,987654321):
    if 987654321 % i == 0:
        print i

In []: import math

for i in range(1, int(math.sqrt(987654321))+1):
    if 987654321 % i == 0:
        print i, 987654321/i

3
in preparation

in consideration
Zometool

VPython visual



In []: from visual import *

D = display() #display を用意．省略すると scene という displayが用意される．

D.width =600; D.height = 600 #幅と高さ
D.center = vector(0,0,0) #点(0,0,0)がdisplayの中心
D.range =3 #最初に display に表示される範囲
D.up = vector(0,0,1) #上方向のベクトル
D.forward = vector(-1,-1,-1) #画面奥の方向は (-1,-1,-1)
D.background = color.black #
D.title = "Dodeca" #窓のタイトル

points = [(-1.376381920, 0, 0.2628655561), (1.376381920, 0, -0.2628655561), 
          (-0.4253254042, -1.309016994,  0.2628655561), (-0.4253254042, 1.309
016994,  0.2628655561),
          (1.113516364, -0.8090169944, 0.2628655561), (1.113516364, 0.809016
9944, 0.2628655561), 
          (-0.2628655561, -0.8090169944, 1.113516364), (-0.2628655561, 0.8090
169944, 1.113516364),
          (-0.6881909602, -0.5000000000, -1.113516364), (-0.6881909602, 0.500
0000000, -1.113516364),
          (0.6881909602, -0.5000000000, 1.113516364), (0.6881909602, 0.50000
00000, 1.113516364),
          (0.8506508084, 0, -1.113516364), (-1.113516364, -0.8090169944, -0.26
28655561), 
          (-1.113516364, 0.8090169944, -0.2628655561), (-0.8506508084, 0, 1.11
3516364),
          (0.2628655561, -0.8090169944, -1.113516364), (0.2628655561, 0.8090
169944, -1.113516364),
          (0.4253254042, -1.309016994, -0.2628655561), (0.4253254042, 1.3090
16994, -0.2628655561)]

edges = [[0, 13], [0, 14], [0, 15], [1, 4], [1, 5], [1, 12], [2, 6], [2,13],
         [2, 18], [3, 7], [3, 14], [3, 19], [4, 10], [4, 18], [5,11], [5, 19],
         [6, 10], [6, 15], [7, 11], [7, 15], [8, 9], [8,13], [8, 16], [9, 14],
         [9, 17], [10, 11], [12, 16], [12, 17], [16,18], [17, 19]]

faces = [[14, 9, 8, 13, 0], [1, 5, 11, 10, 4], [4, 10, 6, 2, 18], [10, 11, 7,15, 6], 
         [11, 5, 19, 3, 7], [5, 1, 12, 17, 19], [1, 4, 18, 16, 12], [3, 19, 17, 9, 14],
         [17, 12, 16, 8, 9], [16, 18, 2, 13, 8], [2,6, 15, 0, 13], [15, 7, 3, 14, 0]]

# 頂点をランダムな色で描く．
#pts = [sphere(pos=v, color=(random(),random(),random()),radius=0.1,opacity=0.5)
 for v in points]

#稜線を白で描く．
eds = [curve(pos=[points[e[0]],points[e[1]]],color=color.yellow,radius=0.05) for e i
n edges]

# 面をランダムな色で描く．
#fa = [convex(pos=[points[f] for f in fcs] ,color=(random(),random(),random())) for f
cs in faces]

# 多面体自体をシアンで描く．
#convex(pos=points,color=color.cyan)

while 1:
    rate(10)

PolyhedronData.py  (PolyhedronData.py)

In [1]: from PolyhedronData import *

Names["Types"]

In [2]: Names['ArchimedeanDual']

Out[1]: ['Platonic', 'Archimedean', 'ArchimedeanDual', 'All']

Out[2]: ['TriakisTetrahedron',
 'TriakisIcosahedron',
 'TetrakisHexahedron',
 'SmallTriakisOctahedron',
 'RhombicTriacontahedron',
 'RhombicDodecahedron',
 'PentakisDodecahedron',
 'PentagonalIcositetrahedron',
 'PentagonalHexecontahedron',
 'DisdyakisTriacontahedron',
 'DisdyakisDodecahedron',
 'DeltoidalIcositetrahedron',
 'DeltoidalHexecontahedron']



In []: from visual import *

from PolyhedronData import *

name = 'TetrakisHexahedron'

D = display() #display を用意．省略すると scene という displayが用意される．

D.width =600; D.height = 600 #幅と高さ

D.center = vector(0,0,0) #点(0,0,0)がdisplayの中心

D.range =2 #最初に display に表示される範囲

D.up = vector(0,0,1) #上方向のベクトル

D.forward = vector(-1,-1,-1) #画面奥の方向は (-1,-1,-1)

D.background = color.black #

D.title = name  #窓のタイトル

points = Vertices[name] 

edges = Edges[name ] 

faces = Faces[name ]

# 頂点をランダムな色で描く．

#pts = [sphere(pos=v, color=(random(),random(),random()),radius=0.1,opacity=0.5)

 for v in points]

#稜線を白で描く．

eds = [curve(pos=[points[e[0]],points[e[1]]],color=color.white,radius=0.05) for e in

 edges]

# 面をランダムな色で描く．

#fa = [convex(pos=[points[f] for f in fcs] ,color=(random(),random(),random())) for f

cs in faces]

# 多面体自体をシアンで描く．

convex(pos=points,color=color.cyan)

while 1:

    rate(10)

In []: from visual import *
from PolyhedronData import *
from random import *
name = 'DeltoidalIcositetrahedron'

D = display() #display を用意．省略すると scene という displayが用意される．
D.width =600; D.height = 600 #幅と高さ
D.center = vector(0,0,0) #点(0,0,0)がdisplayの中心
D.range =4 #最初に display に表示される範囲
D.up = vector(0,0,1) #上方向のベクトル
D.forward = vector(-1,-1,-1) #画面奥の方向は (-1,-1,-1)
D.background = color.black # バックグラウンドの色
D.title = name  #窓のタイトル

points = Vertices[name] 
edges = Edges[name ] 
faces = Faces[name ]

# 頂点をランダムな色で描く．
pts = [sphere(pos=v, color=(random(),random(),random()),radius=0.1,opacity=0.5) 
for v in points]

#稜線を白で描く．
eds = [curve(pos=[points[e[0]],points[e[1]]],color=color.white,radius=0.05) for e in
 edges]

# 面をランダムな色で描く．
#fa = [convex(pos=[points[f] for f in fcs] ,color=(random(),random(),random())) for f
cs in faces]

# 多面体自体をシアンで描く．
#convex(pos=points,color=color.cyan)

while 1:
    rate(100)

3

3  P
 =
 {x
 |
 b+A
 x
 >=
 0}
  A m×n
b m x 3  lrs  

 VertexEnum.py  (VertexEnum.py)



In []: from VertexEnum import *
from visual import *
from random import *

D = display() #display を用意．省略すると scene という displayが用意される．
D.width =600; D.height = 600 #幅と高さ
D.center = vector(0,0,0) #点(0,0,0)がdisplayの中心
D.range =2 #最初に display に表示される範囲
D.up = vector(0,0,1) #上方向のベクトル
D.forward = vector(-1,-1,-1) #画面奥の方向は (-1,-1,-1)
D.background = color.black #
D.title = "ランダムな多面体"  #窓のタイトル

# R^3中の原点中心の半径1の球面に接する50個の超平面の作成
#seed(54321)
n = 200
b = [100000 for i in range(n)]
A = [[uniform(-1.0,1.0), uniform(-1.0,1.0), uniform(-1.0,1.0)] for i in range(n)]
for i in range(n):
    A[i] = A[i] /linalg.norm(A[i])
    A[i] = [int(100000*j) for j in A[i]]
A = array(A)

# 端点の座標，稜線, 面 の Indexの計算 
points, edges, faces = VertexEnumeration(b,A)

# 頂点をランダムな色で描く．
#pts = [sphere(pos=v, color=(random(),random(),random()),radius=0.1,opacity=0.9)
 for v in points]

#稜線を白で描く．
eds = [curve(pos=[points[e[0]],points[e[1]]],color=color.white,radius=0.01) for e in
 edges]

# 面をランダムな色で描く．
fa = [convex(pos=[points[f] for f in fcs] ,color=(random(),random(),random())) for f
cs in faces]

# 多面体自体をシアンで描く．
#convex(pos=points,color=color.cyan)

while 1:
    rate(100)

In []:  


