第12章

例12-1  程序如下：

from tkinter import *

w=Tk()                     #创建主窗口

w.title('绘制四个正方形')
c=Canvas(w,width=300,height=220,bg='white')   #创建画布对象

c.pack()                                           #使画布可见

c.create_rectangle(110,110,190,190,fill='green',\

    outline='green',width=5)    #绘制无边框绿色正方形

c.create_rectangle(110,30,190,110,fill='#ff0000',\

    stipple='gray25')    #绘制红色点画正方形

c.create_rectangle(30,110,110,190,fill='yellow',\

    outline='red',width=5)    #绘制红色边框黄色正方形

c.create_rectangle(190,110,270,190,dash=10,width=5,\

    fill='red')    #绘制虚线边框红色正方形

例12-2  程序如下：

from math import *

from tkinter import *

w=Tk()

w.title('绘制曲线')
c=Canvas(w,width=300,height=200,bg='white')

c.pack()

#绘制函数曲线

t=0

while t<=10*pi:

    x=3*(cos(t)+t*sin(t))

    y=3*(sin(t)-t*cos(t))

    x+=150        #移动坐标

    y+=100

    c.create_rectangle(x,y,x+0.5,y+0.5)

    t+=0.1

例12-3  程序如下：

from tkinter import *

w=Tk()

w.title('绘制圆和椭圆')
c=Canvas(w,width=260,height=260,bg='white')   #创建画布对象

c.pack()

c.create_oval(30,30,230,230,fill='red',width=2)  #绘制红色圆

c.create_oval(30,80,230,180,fill='yellow',width=2)  #绘制黄色椭圆

c.create_oval(80,30,180,230,fill='gray',width=2)   #绘制灰色椭圆

例12-4  程序如下：

from tkinter import *

w=Tk()

w.title('绘制地球绕太阳旋转轨道')
c=Canvas(w,width=300,height=200,bg="white")   #创建画布对象

c.pack()

c.create_oval(50,50,250,150,dash=(4,2),width=2)     #绘制椭圆轨道

c.create_oval(110,80,150,120,fill="red",outline="red")#绘制太阳

c.create_oval(240,95,255,110,fill="blue")   #绘制地球

例12-5  程序如下：

from tkinter import *

w=Tk()

w.title('绘制扇叶图形')
c=Canvas(w,width=300,height=240,bg='white')

c.pack()

for i in range(0,360,60):

    c.create_arc(50,20,250,220,fill='red',start=i,extent=30)
例12-6  程序如下：

from math import *

from tkinter import *

w=Tk()

w.title('绘制曲线')
W=400;H=220               #画布宽度、高度

O_X=2;O_Y=H/2             #x，y圆点，窗口左边中心

S_X=120;S_Y=100            #x，y轴缩放倍数

x0=y0=0;                  #坐标初始值

c=Canvas(w,width=W,height=H,bg='white')   #创建画布对象

c.pack()

c.create_line(0,O_Y,W,O_Y)   #绘制x轴

c.create_line(O_X,0,O_X,H)   #绘制y轴

for i in range(0,180,1):

    arc=pi*i/180

    x=O_X+arc*S_X

    y=O_Y-sin(arc)*sin(4*pi*arc)*S_Y

    c.create_line(x0,y0,x,y)

    x0=x;y0=y
例12-7  程序如下：

from tkinter import *

w=Tk()

w.title('三种颜色填充矩形')
c=Canvas(w,width=340,height=200,bg='white')

c.pack()

c.create_rectangle(50,50,290,150,width=5)    #绘制矩形
c.create_polygon(50,50,50,150,130,150,fill="red")  #绘制红色三角形

c.create_polygon(50,50,130,150,290,150,210,50,\

    fill="yellow") #绘制黄色平行四边形

c.create_polygon(210,50,290,150,290,50,fill="green") #绘制绿色三角形
例12-8  程序如下：

from tkinter import *

w=Tk()

w.title('文本显示')
c=Canvas(w,width=400,height=100,bg="white")

c.pack()

c.create_rectangle(200,50,201,51,width=8)  #显示文本参考位置

c.create_text(200,50,text="Hello Python1",\

    font=("Courier New",15,"normal"),anchor=SE)  #右下对齐

c.create_text(200,50,text="Hello Python2",\

    font=("Courier New",15,"normal"),anchor=SW)  #左下对齐

c.create_text(200,50,text="Hello Python3",\

    font=("Courier New",15,"normal"),anchor=NE) #右上对齐

c.create_text(200,50,text="Hello Python4",\

    font=("Courier New",15,"normal"),anchor=NW) #左上对齐
例12-9  程序如下：

from tkinter import *

w=Tk()

w.title('图像显示')

c=Canvas(w,width=300,height=150,bg='white')

c.pack()

pic=PhotoImage(file="e:\\mypython\\python.png")

c.create_image(150,75,image=pic)
例12-10  程序如下：

def canvasF(event):

    if c.itemcget(t,"text")=="Python!":

        c.itemconfig(t,text="Programming!")

    else:

        c.itemconfig(t,text="Python!")

def textF1(event):

    c.move(t,randint(-10,10),randint(-10,10))

def textF2(event):

    if c.itemcget(t,"fill")!="white":

        c.itemconfig(t,fill="white")

    else:

        c.itemconfig(t,fill="black")

from tkinter import *

from random import *

w=Tk()

w.title('文本交替显示')

c=Canvas(w,width=250,height=150,bg="white")

c.pack()

t=c.create_text(125,75,text="Python!",font=("Arial",12,"italic"))

c.bind("<Button-1>",canvasF)

c.tag_bind(t,"<Enter>",textF1)

c.tag_bind(t,"<Button-3>",textF2)

w.mainloop()
例12-11  程序如下：

from turtle import *

color("blue")   #定义绘制时画笔的颜色

pensize(5)       #定义绘制时画笔的线条宽度

speed(10)        #定义绘图的速度

for i in range(4):  #绘出正方形的四条边

    forward(100)

    right(90)

例12-12  程序如下：

from turtle import *

for i in range(3):

    up()                #提起画笔

    goto(0,-50-i*50)   #确定画圆的起点

    down()              #放下画笔

    circle(50+i*50)     #画圆

例12-13  程序如下：

from graphics import *

win=GraphWin("绘制正方形")
p1=Point(50,50);p2=Point(150,50)

p3=Point(150,150);p4=Point(50,150)

l1=Line(p1,p2);l2=Line(p2,p3)

l3=Line(p3,p4);l4=Line(p4,p1)

l1.draw(win);l2.draw(win)

l3.draw(win);l4.draw(win)
例12-14  程序如下：

from graphics import *

win=GraphWin("绘制同心圆")
pt=Point(100,100)

cir1=Circle(pt,80);
cir1.draw(win);cir1.setFill('green')

cir2=Circle(pt,50);
cir2.draw(win);cir2.setFill(color_rgb(100,100,255))

cir3=Circle(pt,20);
cir3.draw(win);cir3.setFill(color_rgb(255,0,0))
例12-15  程序如下：

from graphics import *

win=GraphWin('绘制四个相扣的圆',410,200)

pt1=Point(50,50);pt2=Point(150,150)

o1=Oval(pt1,pt2);o1.draw(win);
o1.setOutline('red');o1.setWidth(6)

o2=o1.clone();   #复制相同的圆对象
o2.draw(win);o2.move(70,0);o2.setOutline('black');o2.setWidth(6)

o3=o2.clone();
o3.draw(win);o3.move(70,0);o3.setOutline('blue');o3.setWidth(6)

o4=o3.clone();
o4.draw(win);o4.move(70,0);o4.setOutline('green');o4.setWidth(6)
例12-16  程序如下：

from graphics import *

from math import *

win=GraphWin('绘制正弦曲线',380,260)

x=10

for i in range(0,36):

    pt1=Point(x,-100*sin(x*pi/180)+130)

    pt2=Point(x+10,130)

    r=Rectangle(pt1,pt2)

    r.draw(win);r.setFill('yellow')

    x+=10

例12-17  程序如下：

from graphics import *

from math import *

win=GraphWin('绘制正五边形',300,250)

p1=Point(100,200)

p2=Point(200,200)

p3=Point(200+100*cos(pi*72/180),200-100*sin(pi*72/180))

p4=Point(100+50,200-50/sin(pi*36/180)-50/tan(pi*36/180))

p5=Point(100-100*cos(pi*72/180),200-100*sin(pi*72/180))

p=Polygon(p1,p2,p3,p4,p5)

p.draw(win);p.setFill('red');
例12-18  程序如下：

from graphics import *

from math import *

win=GraphWin('文本格式',320,160)

p=Point(160,80)

t=Text(p,'Python Programming')

t.draw(win)

t.setFace('arial')

t.setSize(20)

t.setStyle('bold italic')

例12-19  程序如下:

from graphics import *

win=GraphWin()

p1=win.getMouse()

p2=Point(p1.getX()+100,p1.getY()+100)

r=Rectangle(p1,p2);

r.draw(win);r.setFill('green1')

例12-20  程序如下:

from graphics import *

win=GraphWin("温度转换",300,200)

t1=Text(Point(80,50),"摄氏温度:")

t1.setSize(10);t1.draw(win)

t2=Text(Point(80,150),"华氏温度:")

t2.setSize(10);t2.draw(win)

input=Entry(Point(200,50),8)

input.setText("0")

input.setSize(10);input.draw(win)

output=Text(Point(150,150),"")

output.draw(win)

button=Text(Point(150,100),"温度转换")

button.setSize(10);button.draw(win)

Rectangle(Point(100,80),Point(200,120)).draw(win)

win.getMouse()     #等待鼠标单击

celsius=eval(input.getText())   #输入温度值

fahrenheit=9/5*celsius+32

output.setText(fahrenheit)     #显示输出

output.setSize(10);

button.setText("退出")          #改变按钮提示

win.getMouse()                  #等待响应鼠标单击，退出程序

win.close()
例12-21  程序如下：

from tkinter import *

w=Tk()

w.title('Fibonacci数列的性质')

c=Canvas(w,width=530,height=330,bg='white')

c.pack()

def fib(n):    #求Fibonacci数列前n项

    L=[0]

    a,b=0,1

    for i in range(n):

        L.append(b)

        a,b=b,a+b

    return L

lst=fib(8)     #将Fibonacci数列的前8项保存在列表lst中

x,y,d=25,22,14

for i in range(1,len(lst)):

    if i%2==1:

        a,b=x,y+d*lst[i-1]             #左上角坐标

        col='green1'

    else:

        a,b=x+d*lst[i-1],y             #左上角坐标

        col='yellow'

    cc,dd=a+d*lst[i],b+d*lst[i]          #右下角坐标

    c.create_rectangle(a,b,cc,dd,fill=col,stipple='gray25')

    c.create_text(a+8,b+8,text=str(i))  #标注序号
例12-22　程序如下：

from tkinter import *

from math import *

def getGrades():

    n1,n2,n3,n4,n5=0,0,0,0,0

    grade=int(input("输入成绩:"))

    while grade>=0:    #求各等级人数
        if grade>=90:

            n1+=1

        elif grade>=80:

            n2+=1

        elif grade>=70:

            n3+=1

        elif grade>=60:

            n4+=1

        else:

            n5+=1

        grade=int(input("输入成绩:"))

    return n1,n2,n3,n4,n5

def main():

    try:

        w=Tk()

        w.title("各等级成绩比例分布")

        c=Canvas(w,width=320,height=200,bg="white")

        c.pack()

        n1,n2,n3,n4,n5=getGrades()

        n=n1+n2+n3+n4+n5

        #根据各等级分数比例确定各扇区起止角
        eN1,sN1=360*n1/n,0

        eN2,sN2=360*n2/n,eN1

        eN3,sN3=360*n3/n,eN1+eN2

        eN4,sN4=360*n4/n,eN1+eN2+eN3

        eN5,sN5=360*n5/n,eN1+eN2+eN3+eN4

        p=(100,40,220,160)

        #绘制扇区
        pieN1=c.create_arc(p,start=sN1,extent=eN1,fill="green")

        pieN2=c.create_arc(p,start=sN2,extent=eN2,fill="blue")

        pieN3=c.create_arc(p,start=sN3,extent=eN3,fill="yellow")

        pieN4=c.create_arc(p,start=sN4,extent=eN4,fill="gray")

        pieN5=c.create_arc(p,start=sN5,extent=eN5,fill="red")

        #绘制图例

        c.create_rectangle(240,40,260,50,fill="green")

        c.create_rectangle(240,40+24,260,50+24,fill="blue")

        c.create_rectangle(240,40+48,260,50+48,fill="yellow")

        c.create_rectangle(240,40+72,260,50+72,fill="gray")

        c.create_rectangle(240,40+96,260,50+96,fill="red")

        c.create_text(275,40,text="优秀",anchor=N)

        c.create_text(275,40+22,text="良好",anchor=N)

        c.create_text(275,40+46,text="中等",anchor=N)

        c.create_text(275,40+70,text="及格",anchor=N)

        c.create_text(280,40+94,text="不及格",anchor=N)

        piepct=c.create_text(50,100,text="")

        #定义事件处理函数

        def PieN1(event):

            pct="%5.1f%%"%(100*n1/n)

            c.itemconfig(piepct,text="优秀"+pct)

        def PieN2(event):

            pct="%5.1f%%"%(100*n2/n)

            c.itemconfig(piepct,text="良好"+pct)

        def PieN3(event):

            pct="%5.1f%%"%(100*n3/n)

            c.itemconfig(piepct,text="中等"+pct)

        def PieN4(event):

            pct="%5.1f%%"%(100*n4/n)

            c.itemconfig(piepct,text="及格"+pct)

        def PieN5(event):

            pct="%5.1f%%"%(100*n5/n)

            c.itemconfig(piepct,text="不及格"+pct)

        c.tag_bind(pieN1,"<Enter>",PieN1) #为各扇区绑定鼠标进入事件

        c.tag_bind(pieN2,"<Enter>",PieN2)

        c.tag_bind(pieN3,"<Enter>",PieN3)

        c.tag_bind(pieN4,"<Enter>",PieN4)

        c.tag_bind(pieN5,"<Enter>",PieN5)

        w.mainloop()

    except ZeroDivisionError:

        print("总人数为0，产生异常!")

main()
例12-23　
利用turtle绘图的程序如下：

from turtle import *  

def koch(n,k):  

    if n==0:  

        forward(k)  

    else:  

        for angle in (60,-120,60,0):  

            koch(n-1,k/3)  

            left(angle)

up()

goto(-200,-50)

down()

koch(3,400)
在程序中三次调用koch()函数，将科赫曲线以 60° 旋转组合就形成科赫雪花曲线效果。将程序最后四个语句改为以下八个语句，程序运行结果如图12-34所示。
up()

goto(-150,90)

down()

koch(3,300)

right(120)

koch(3,300)

right(120)

koch(3,300)
例12-24  
利用graphics模块实现图形处理，程序如下：

from graphics import *

from math import *

from time import sleep

w=GraphWin("天体运动模拟",350,250)

orbit=Oval(Point(50,50),Point(300,200));orbit.draw(w)

sun=Circle(Point(130,122),25)

sun.setFill('red');sun.setOutline('red');sun.draw(w)

earth=Circle(Point(300,125),8)

earth.setFill('blue');earth.draw(w)

moon=Circle(Point(315,110),5)

moon.draw(w)

e_X0=300;e_Y0=125        #地球当前位置

m2e_X0=20;m2e_Y0=-15     #月球相对于地球的位置

t=0

while abs(t-2*pi*10)>1e-5:

    e_X1=175+125*cos(t)    #计算地球的新位置

    e_Y1=125-75*sin(t)

    m2e_X1=25*cos(12*t)    #计算月球的新位置

    m2e_Y1=-20*sin(12*t)

    e_dx=e_X1-e_X0

    e_dy=e_Y1-e_Y0

    m_dx=m2e_X1-m2e_X0

    m_dy=m2e_Y1-m2e_Y0  

    earth.move(e_dx,e_dy)

    moon.move(e_dx+m_dx,e_dy+m_dy)

    e_X0=e_X1        #更新地球的当前位置

    e_Y0=e_Y1

    m2e_X0=m2e_X1    #更新月球的当前位置

    m2e_Y0=m2e_Y1

    sleep(0.04)

    t+=0.01*pi
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