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Midterm time and location reminder

I Tuesday, October 15, 18:00-20:00

I Location: ENGMC 304 (Last name starting with A-L) or
RPHYS 112 (Last name starting with M-Z).

3 / 19



Assignment #1 is posted on MyCourses

Due date: Sept. 27, 23:59

Submit one Python file per question, on MyCourses.

Questions 1 and 2 can be done now. Question 3-5 require material
covered in this lecture and the next. Test your program thoroughly,

by running it on different cases and manually making sure it
produces the correct answer.

Start working on it ASAP!
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Example 2 : BMI re-revisited

1 we ight = f l o a t ( i n pu t ( ’ P l e a s e e n t e r your we ight : ’ ) )
2 h e i g h t = f l o a t ( i n pu t ( ’ P l e a s e e n t e r your h e i g h t : ’ ) )
3 BMI = we ight /( h e i g h t ∗∗2)
4 p r i n t ( ’ Your BMI i s ’ ,BMI)
5

6 i f BMI < 18 .5 :
7 p r i n t ( ”You a r e unde rwe igh t ” )
8 p r i n t ( ”Try to ga i n we ight ” )
9

10 i f BMI >= 18.5 and BMI <24.9:
11 p r i n t ( ”Your we ight i s normal ” )
12

13 i f BMI > 2 4 . 9 :
14 p r i n t ( ”You a r e ov e rwe i gh t ” )
15

16 p r i n t ( ”Thank you f o r u s i n g the BMI c a l c u l a t o r ” )

In line 10, we use logical key word “and” to combine two
statements “BMI >= 18.5” and “BMI < 24.9”
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Chained conditional

To execute exactly one of several blocks, we can use the if-elif-else
structure.

1 i f c o n d i t i o n 1 :
2 # t h i s i s e xecu t ed on l y i f c o n d i t i o n 1 i s t r u e
3 e l i f c o n d i t i o n 2 :
4 # t h i s i s e xecu t ed on l y i f c o n d i t i o n 1 i s f a l s e and

c o nd i t i o n 2 i s t r u e
5 e l i f c o n d i t i o n 3 :
6 # t h i s i s e xecu t ed on l y i f c o n d i t i o n 1 i s f a l s e and

c o n f i t i o n 2 i s f a l s e and c o nd i t i o n 3 i s t r u e
7 e l s e :
8 # t h i s i s e xecu t ed on l y i f a l l t h r e e c o n d i t i o n s a r e

f a l s e
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Example 2 : BMI re-re-revisited

This version works correctly.

1 we ight = f l o a t ( i n pu t ( ’ P l e a s e e n t e r your we ight : ’ ) )
2 h e i g h t = f l o a t ( i n pu t ( ’ P l e a s e e n t e r your h e i g h t : ’ ) )
3 BMI = we ight /( h e i g h t ∗∗2)
4 p r i n t ( ’ Your BMI i s ’ ,BMI)
5

6 i f BMI < 18 .5 :
7 p r i n t ( ”You a r e unde rwe igh t ” )
8 p r i n t ( ”Try to ga i n we ight ” )
9 e l i f BMI <24.9:

10 p r i n t ( ”Your we ight i s normal ” )
11 e l s e :
12 p r i n t ( ”You a r e ov e rwe i gh t ” )
13 p r i n t ( ”Try to l o o s e we ight ” )
14

15 p r i n t ( ”Thank you f o r u s i n g the BMI c a l c u l a t o r ” )

7 / 19



Nested conditionals

We can have conditionals inside conditionals:

1 i f c o n d i t i o n 1 :
2 # t h i s i s e xecu t ed on l y i f c o n d i t i o n 1 i s t r u e
3 i f c o n d i t i o n 2 :
4 # t h i s g e t s execu t ed on l y i f
5 # both c o n d i t i o n s 1 and 2 a r e t r u e
6 e l s e :
7 # t h i s g e t s execu t ed on l y i f
8 # cond i t i o n 1 i s t r u e but c o n d i t i o n 2 i s f a l s e
9 e l s e :

10 # ge t s execu t ed on l y i f c o n d i t i o n 1 i s f a l s e
11 # we cou ld have more i f / e l s e he r e
12

13 # t h i s i s o u t s i d e the c o n d i t i o n a l
14 # t h i s g e t s execu t ed no matte r what

I Note double identation
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Example 3: Nuclear accident evacuation

Task: Write a program to provide the correct evacuation message
following a nuclear accident.

x

y

40 km radius
Pregnant? 
If yes, Mandatory evac
If no, Recommended evac

20 km radius
Mandatory

evaculation for all

Location of
nuclear accident

Your home
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Example 3: Nuclear accident evacuation
Task: Write a program to provide the correct evacuation message
following a nuclear accident.

x

y

(xhome, yhome)

(xacc, yacc)
|yhome- yacc|

|xacc- xhome|

(xacc- xhome)
2+(yhome- yacc)

2

Euclidean distance:

10 / 19



Example 3: Nuclear accident evacuation

1 impor t math # t h i s impo r t s the math module
2 xAcc = f l o a t ( i n pu t ( ” Ente r x coord . o f n u c l e a r a c c i d e n t : ” ) )
3 yAcc = f l o a t ( i n pu t ( ” Ente r y coord . o f n u c l e a r a c c i d e n t : ” ) )
4 xHome = f l o a t ( i n pu t ( ” Ente r x c o o r d i n a t e o f home : ” ) )
5 yHome = f l o a t ( i n pu t ( ” Ente r y c o o r d i n a t e o f home : ” ) )
6 d i s t a n c e = math . s q r t ( ( xHome − xAcc ) ∗∗2 + (yHome − yAcc ) ∗∗2)
7 i f d i s t a n c e <= 20 :
8 p r i n t ( ”You must evacua te ” )
9 e l i f d i s t a n c e <= 40 :

10 pregnant = i npu t ( ”Are you pregnant ? ( ye s /no ) ” )
11 i f ( p r egnant == ” yes ” ) :
12 p r i n t ( ”You must evacua te ” )
13 e l s e :
14 p r i n t ( ” Evacua t i on i s recommended” )
15 e l s e :
16 p r i n t ( ”No need to evacua te ” )
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Example 3: Nuclear accident evacuation (flexible answers)

1 impor t math # t h i s impo r t s the math module
2

3 xAcc = f l o a t ( i n pu t ( ” Ente r x coord . o f n u c l e a r a c c i d e n t : ” ) )
4 yAcc = f l o a t ( i n pu t ( ” Ente r y coord . o f n u c l e a r a c c i d e n t : ” ) )
5 xHome = f l o a t ( i n pu t ( ” Ente r x c o o r d i n a t e o f home : ” ) )
6 yHome = f l o a t ( i n pu t ( ” Ente r y c o o r d i n a t e o f home : ” ) )
7

8 d i s t a n c e = math . s q r t ( ( xHome − xAcc ) ∗∗2 + (yHome − yAcc ) ∗∗2)
9

10 i f d i s t a n c e <= 20 :
11 p r i n t ( ”You must evacua te ” )
12 e l i f d i s t a n c e <= 40 :
13 pregnant = i npu t ( ”Are you pregnant ? ( ye s /no ) ” )
14 i f ( p r egnant == ” yes ” or p regnant == ”Yes” or
15 pregnant == ”Y” or p regnant == ”y” ) :
16 p r i n t ( ”You must evacua te ” )
17 e l s e :
18 p r i n t ( ” Evacua t i on i s recommended” )
19 e l s e :
20 p r i n t ( ”No need to evacua te ” )
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Example 4: Tumor classification by decision tree

Task: Write a program to guide doctors in their assessment of
tumors.

Marginal	  
adhesion	  

Clump	  
thickness	  

Uniformity	  
of	  cell	  shape	  

Bare	  nuclei	  

<=3	   >3	  

<=3	   >3	  

<=2	   >2	  

<=4	   >4	  

Benign	  

Benign	  

Benign	  

Cancer	  

Cancer	  
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Example 4: Tumor classification

1 # the con t en t o f t h i s v a r i a b l e
2 # w i l l be changed by the code below
3 tumorType=””
4

5 adhe s i on = i n t ( i n pu t ( ” Ente r ma rg i na l adhe s i on l e v e l : ” ) )
6 i f adhes ion <=3:
7 clump = i n t ( i n pu t ( ” Ente r clump t h i c k n e s s : ” ) )
8 i f clump<=3:
9 tumorType=”Benign ”

10 e l s e :
11 u n i f o rm i t y = i n t ( i n pu t ( ” Ente r u n i f o rm i t y o f c e l l

shape ” ) )
12 i f u n i f o rm i t y <=2:
13 tumorType=”Benign ”
14 e l s e :
15 tumorType=”Cancer ”
16 e l s e :
17 bare = i n t ( i n pu t ( ” Ente r l e v e l o f ba re n u c l e i ” ) )
18 i f bare<=4:
19 tumorType=”Benign ”
20 e l s e :
21 tumorType=”Cancer ”
22 p r i n t ( ”The tumor type i s : ” , tumorType )
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Control flow: Loops
How do we execute the same operations multiple times?
Answer: Loops.
There are two types of loops:

1. while loop

2. for loop

1 wh i l e b oo l e a nExp r e s s i o n :
2 # body o f the l oop
3 # do someth ing
4 # and some more
5

6 # r e s t o f program ( o u t s i d e wh i l e l oop )

What happens when this is executed?

I Line 1: booleanCondition is evaluated. If true, jump to line 2.
If false, exit loop and jump to line 6.

I Line 2, 3, 4: the body of the loop is executed

I After line 4: Jump back to line 1

I Line 6: continue executing the rest of the program
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The first loop example - countdown

1 # countdown program ( wh i l e−l oop v e r s i o n )
2 du r a t i o n = i n t ( i n pu t ( ” Ente r countdown du r a t i o n : ” ) )
3

4 wh i l e d u r a t i o n >= 0 :
5 p r i n t ( d u r a t i o n )
6 du r a t i o n = du r a t i o n − 1 # de c r e a s e v a l u e o f coun t e r
7

8 p r i n t ( ” L i f t−o f f ! ” )

Let’s execute it step by step to see what happens ...
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Input checking

In the examples seen so far, we did not do a very good job of
check the validity of data entered by the user.

Usually, if a user enters invalid data, we should them ask to enter
the data again.

General algorithm:

1. Ask user to enter some data (String)

2. Check the validity of the data

3. If the data is invalid, return to step (1), else continue with
rest of program
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While loops - input validity

Goal: Ask the user to enter their age. Keep asking until a valid
number is entered.

1 i s V a l i d = Fa l s e
2 ag eS t r i n g = ””
3 wh i l e not i s V a l i d :
4 ag eS t r i n g = i npu t ( ” Ente r your age : ” )
5

6 i f not a g eS t r i n g . i s d e c im a l ( ) : # i s d e c im a l checks i f a
7 # s t r i n g r e p r e s e n t s a
8 # v a l i d dec ima l number
9 i s V a l i d = Fa l s e

10 e l s e :
11 ageF l oa t = f l o a t ( a g eS t r i n g ) #conv e r t s t r i n g to f l o a t
12 i s V a l i d = ( ageF loat>=0 and ageF loat <200 )
13

14 i f not i s V a l i d :
15

16 p r i n t ( ” I n v a l i d i n pu t : ” , ageS t r i ng , ” . Try aga in ” )
17

18 p r i n t ( ” I npu t ” , ageS t r i ng , ” i s a v a l i d age” )
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While loops - input validity, part II

Goal: Modify program so that it stops asking after 5 attempts

1 i s V a l i d = Fa l s e
2 ag eS t r i n g = ””
3 n a t t empt s = 0 # t h i s w i l l s e r v e as a coun t e r
4 wh i l e ( not i s V a l i d ) and n at tempts <5:
5 ag eS t r i n g = i npu t ( ” Ente r your age : ” )
6 n a t t empt s=n at t empt s + 1 # or j u s t w r i t e n at temps+=1
7

8 i f not a g eS t r i n g . i s d e c im a l ( ) :
9 i s V a l i d = Fa l s e

10 e l s e :
11 ageF l oa t = f l o a t ( a g eS t r i n g ) #conv e r t s t r i n g to f l o a t
12 i s V a l i d = ( ageF loat>=0 and ageF loat <200 )
13

14 i f not i s V a l i d :
15 p r i n t ( ” I n v a l i d i n pu t : ” , ageS t r i ng , ” . Try aga in ” )
16

17 i f i s V a l i d :
18 p r i n t ( ” I npu t ” , ageS t r i ng , ” i s a v a l i d age” )
19 e l s e :
20 p r i n t ( ”Too many f a i l e d at tempts ! ” )
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