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Control Structures Difficulties

e If Statement
« If else statement

» switch statement

Control Structures Compound Statements
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Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balance = int(input("Enter balance (PKR): "))
country = input("Where you wanna go? ")

if( ) :
if(country == "US"):
print(f"Your balance in USD is {balance*©.0035}")
elif(country == "India"):
print(f"Your balance in INR 1is {balance*0.306}")
elif(country == "Iran"):
print(f"Your balance in Irani Rial is {balance*148.49}")

else:
print("Wrong country....")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance

in these countries ?

balance = int(input("Enter balance (PKR): "))
country = input("Where you wanna go? ")

j_-F(country=="US" or country == "India" or country == "Ir"an");
if(country == "US"):
print(f"Your balance in USD is {balance*©.0035}")
elif(country == "India"):
print(f"Your balance in INR 1is {balance*0.306}")
elif(country == "Iran"):

print(f"Your balance in Irani Rial is {balance*148.49}")

else:
print("Wrong country....")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balance = int(input("Enter balance (PKR): "))

country = input("Where you wanna go? ")

while( ):
country = input("Wrong Country! Enter Again: ")

if(country == "US"):

print(f"Your balance in USD is {balance*0.0035}")
elif(country == "India"):

print(f"Your balance in INR 1s {balance*0.30}")
elif(country == "Iran"):

print(f"Your balance in Irani Rial is {balance*148.49}")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balance = int(input("Enter balance (PKR): "))
country = input("Where you wanna go? ")

while(country != "US" or country != "India" or country != "Iran"):
country = input("Wrong Country! Enter Again: ")

if(country == "US"):

print(f"Your balance in USD is {balance*0.0035}")
elif(country == "India"):

print(f"Your balance in INR 1s {balance*0.30}")
elif(country == "Iran"):

print(f"Your balance in Irani Rial is {balance*148.49}")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balance = int(input("Enter balance (PKR): "))
country = input("Where you wanna go? ")

while(country!="US" and country != "India" and country != "Iran"):
country = input("Wrong Country! Enter Again: ")

if(country == "US"):

print(f"Your balance in USD is {balance*0.0035}")
elif(country == "India"):

print(f"Your balance in INR 1s {balance*0.30}")
elif(country == "Iran"):

print(f"Your balance in Irani Rial is {balance*148.49}")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balance = int(input("Enter balance (PKR): "))
country = input("Where you wanna go? ")

while(not(country=="US" or country == "India" or country == "Iran")):
country = input("Wrong Country! Enter Again: ")

if(country == "US"):

print(f"Your balance in USD is {balance*0.0035}")
elif(country == "India"):

print(f"Your balance in INR 1s {balance*0.30}")
elif(country == "Iran"):

print(f"Your balance in Irani Rial is {balance*148.49}")



Compound Conditions

You have a balance in PKR. You got a visa for India, Iran, and the US. What will be your balance
in these countries ?

balanc
countr

Essential to explain DeMorgan's law
while( .
® for clarity on compound statements

if(cou (A U B)' m— A' n B'
pr
elif(c
print(fT Your balance 1n INR 1s {balance™0.30
elif(country == "Iran"):
print(f"Your balance in Irani Rial is {balance*148.49}")




Teacher Student

Control Structures Difficulties
(Discovering loop structure)




Finding maximum of 5 numbers

5 ifs - 5 condition per if
int N1, N2, N3, N4, N5, max; ApprOaCh1

cin >> N1 >> N2 >> N3 >> N4 >> N5;

if (N1 >= N2 & & N1 >= N3 && N1 >= N4 && N1 >= N5)

max = N1;

else 1f (N2 >= N1 && N2 >= N3 && N2 >= N4 & & N2 >= N5)
max = N2;

else if (N3 >= N1 && N3 >= N2 && N3 >= N4 && N3 >= N5)
max = N3;

else if (N4 >= N1 & & N4 >= N2 & & N4 >= N3 & & N4 >= N5)
max = N4;

else 1f (N5 >= N1 && N5 >= N2 && N5 >= N3 && N5 >= N4)
max = N5;

cout << "The max 1s << max << endl;



Finding maximum of 5 numbers

5 ifs - decreasing conditions per if

int N1, N2, N3, N4, N5, max; ApprOaCh 2

cin >> N1 >> N2 >> N3 >> N4 >> N5;

if (N1 >= N2 & & N1 >= N3 & & N1 >= N4 && N1 >= N5)

max = N1;
else if (N2 >= N3 && N2 >= N4 & & N2 >= N5)
max = N2;
else if (N3 >= N4 && N3 >= N5)
max = N3;
else if (N4 >= N5)
max = N4;
else
max = N5;

cout << "The max 1is << max << endl;



Finding maximum of 5 numbers

Remembering the maximum

int N1, N2, N3, N4, N5, max: ApprOaCh 3

cin >> N1 >> N2 >> N3 >> N4 >> N5;

max = N1;
if (N2 >= max)
max N2;
if (N3 >= max)
max N3;
if (N4 >= max)
max N4 ;
if (N5 >= max)
max N5 ;
cout << "The max 1s " << max << endl;



Finding maximum of 5 numbers

Reusing the variable

int N,max; ApprOaCh 4
cin >> N;

max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cout << "The max 1s " << max << endl;



Finding maximum of 5 humbers

Reusing the variable

int N,max; ApprOaCh 4
cin >> N;

max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cin >> N;

if (N >= max)
max = N;

cout << "The max 1s " << max << endl;



Finding maximum of 5 numbers

Using for loop
int N,max;
cin >> N;
max = N,
for(int 1=2; 1<=5; 1++){

cin >> N;

1f (N >= max)

max = N,;

}

cout << "The max 1s " << max << endl;



Teacher Student

Nested Control Structures




Nested Control Structures

If {1t {...

if {if {...} elseif{...}}
if { for{...} }

for {if{...} }

for { for{...} }

for { while {...} }

Assuming all variations is unreasonable
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Teacher Student

Nested Control Structures
(Lets see one Example)




Nested Control Structures

N is composite if it is divided by any number between 2and N - 1.

bool isComposite(int N){
for (int d = 2; d <= N - 1; d++)
if (N % d == 0)
return true;
return false;




Nested Control Structures

N is prime if it is not divided by any number between 2 and N - 1.

bool isPrime(int N){ Prime Number
for (int d = 2; d <= N - 1; d++)

if (N % d/ 1= 0)
return true;
return false;

~(3d €7, 2<d< N — 1such that d | N)

Which is logically equivalent to:
Vvd€Z,2<d<N—-1=d{N




Nested Control Structures

N is prime if it is not divided by any number between 2 and N - 1.

bool isPrime(int N){ Prime Number
for (int d = 2; d <= N - 1; d++)

if (N % d == 0)
return false; |l—movv So Why This now?
return true;

h

| - (dd € Z, 2 <d < N — 1 such that d | N)
Looking for a

Counter Example

Which is logically equivalent to:
Vvd€Z,2<d<N-1=d{N




There exists vs For All:

* There exists leads to a proof search
* For All leads to a counter example search
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Another Challenge - Interpretation

bool isPrime(int N){
for (int d = 2; d <= N - 1; d++){
if (N % d == 0)
return false;
else
return true;

}

return true;

¥
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Another Challenge - Testing

bool isPrime(int N){
for (int d = 2; d <= N - 1; d++){
if (N % d == 0)
return false;
else

return true;

}

return true;

¥
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Another Challenge - Testing

bool isPrime(int N){
for (int d = 2; d <= N - 1; d++)1
if (N % d == 0)
return false;
else

return true;

J . . Why Hackerrank-like automated
recurn rue, .
) checking should be Introduced??
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Difficulties At every level

An urgency to look into the details.

* Functions
Single-Dimensional Arrays

Pointers

Dynamic Memory Allocations

Multidimensional Arrays and their several traversals
Structures
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Single-Dimensional Arrays
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What is the objective of
Programming Fundamentals?

Learn to build Step by Step Bigger
Projects
Examples:
1. Gomoku
2.Game of Life
3.Snakes and Ladders
4.Nokia Snake
5.Chess (Now expect them to do Chess)
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What is the objective of
Programming Fundamentals?

Learn to build Step by Step Bigger

Projects
Examp|es: "Unfair tO aSSessS ,
1. Gomoku DIVIDE and CONQUER,
2.Game of Life without a walkthrough!

3.Snakes and Ladders
4.Nokia Snake
5.Chess (Now expect them to do Chess)
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One-way teaching
DOES NOT work for ALL?

(from undergrad to high-school)
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Pattern Printing
Undergrad Students process this very
=5 , easily

_———k / \
T {TL ¢ .k‘ void pyramid(int h,char sym='=*")
_ _kkkokok - ~ {
kR koK KK K —1 for (int In = 1; 1ln <= h; ln++)
for (int sp = 1; sp <= 1 sp++t)
H=6 L. cout << "-";
_____ * 3 for (dint st = 1; st <= ; st++)
I ' cout << sym;
I . 3 S 3 S
' cout << "\n",
IS = 3 3 3 3 3 5 }
_ >k 3k >k %k %k %k %k %k %k l{\ /
% 5k % >k % % % 5 % % % I ;
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- =Kk k)%
~ %k >k %k %k ok ok ok
%k %k >k %k %k k %k %k %k

- — = kkkkk
— = Kk kkkkk
— 3k 3k 5k 3k ok >k ok ok ok

%k 3k >k %k 3k %k %k %k %k >k ok
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Pattern Printing

Undergrad Students process this very

l
2
)

A

-, easily
.k void pyramid(int
- i

for (int 1n
{
for (int
cout
for (int
cout
cout <<

h,char sym="*")

= 1; ln <= h; ln++)

sp = 1; sp <=
_:.:: 'II_II;
st = 1; st <=
<< sym;

n n .
)

L

1

sp++)

+ st++)

~ Sarfraz Raza



Pattern Printing
Undergrad Students process this very
=5 , easily

———=k \
k%% Ln ¢ ,k void pyramid(int h,char sym='=*")
_ _kokokokok - — {
_ ko ok ok ok ok K '#7——7PF4'r for (int In = 1; 1ln <= h; ln++)
% 3 >k 3 >k 3 >k %k k 1
M =2 for (int sp = 1; sp ﬂ:‘h - lnt sp++)

H=6 /Jv cout << 1|_|r;
----- * 3 H-2 for (int st = 1; st <= . st++)
R _ . cout << sym;
— — _kkkokk ’

‘ ‘ cout << " u;
— = kkkkkkk }

_ %k %k %k %k k %k %k *k k ! l /
% 3k %k %k 3k %k % %k %k %k k ﬁf }
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Pattern Printing
Undergrad Students process this very
=5 , easily

———=k / | \
T Ln ¢ ,k void pyramid(int h,char sym='=*")
__kokokkok - ~ {
_ ko ok ok ok ok K ,-T'_'f*r‘l f for (int In = 1; 1ln <= h; ln++)
* %k ok 3k sk ok %k koK {

L -2 for (int sp = 1; sp <= h - 1ln; sp++)
H=6 /Jv cout << 1|_|r;
————— * D H- for (int st = 1; st <= ;o st++)
S ol : cout << sym;
- - kkkkk .

' : cout << "\n",

— —kkkkkkk }
— 3k 3k 3k >k 3k 3k 3k ok 3k
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Pattern Printing
Undergrad Students process this very
=5 , easily

———=k / | \
T Ln ¢ .k void pyramid(int h,char sym='=*")
__kokkokk - ~ {
_ sk sk ok %k ok ok ok 'T+f4 r \ for (int 1n = l; Ln <= |"|; Ln++)
%k 3k %k >k 2k ok %k ok ok {

L -2 3 for (int sp = 1; sp <= h - 1ln; sp++)
H=6 /Jv cout << 1|_|r;
————— * D H- 5 for (int st = 1; st <= ;o st++)
S ol : cout << sym;
— — _kkkokk .

' : ' cout << "\n",

— = kkkkkkk }
— 3k 3k 3k 3k ok ok 3k k k

Reframing Programming Pedagogy Understanding challenges novices face and how Teaching Must Change ~ Sarfraz Raza



H=5
— ek
- - = kKX
— = kkkkk
_ K 3K 3k 3k ok ok %k

%k %k >k %k %k k %k %k %k

- — = kkkkk
— = Kk kkkkk
— 3k 3k 5k 3k ok >k ok ok ok

%k 3k >k %k 3k %k %k %k %k >k ok
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2
)

A

Pattern Printing
Undergrad Students process this very

/

\
N

pm— —

H-1 \

H-2 [ 3
H-3 5

fole | 2]

easily

void pyramid(int h,char sym='#*")

i

for (int 1n = 1; 1n <= h; ln++)

i

for (int sp = 1; sp <= h - 1ln; sp++)
cout << "-";

for (int st = 1; st <= [2*1ln-1| st++)
cout << sym;

cout << "\n";

~ Sarfraz Raza



Pattern Printing High-School
Students

H=5

% | /
* %k %

- =Kk k)%

_skosk sk ok ok ok ok ,—f""f'

%k %k >k %k %k k %k %k %k

| \
1 | H-2 b
3 5

Xk %k % %k Xk

— = Kk kkkkk

e | [ First, look at how the pattern is starting:

%k 3k >k %k 3k %k %k %k %k >k ok
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H=5

__k
___ k%%
_ _kkokkok
_ %k %k %k %k %k %k k
ok ok ok %k ok ok %k

__ _kkkkk
_ _kokokokokokok

_ sk ok ok ok ok ok ok ok ok
% sk % % % % % % % % %

Pattern Printing High-School

Students

/ | /
|- ] #
T
(| H-AT \
1 | H-2 b
3 | H-> 5

/ First, look at how the pattern is starting:

* '="is starting from H-1
» "*js starting from 1



H=5

__k
___ k%%
_ _kkokkok
_ %k %k %k %k %k %k k
ok ok ok %k ok ok %k

_ o _kokokokok
_ _kkkkkkk

_ ok 5k ok ok ok ok ok %k ok
s sk sk sk sk %k %k %k %k %k k

Pattern Printing High-School

[ |
1. | H-% b
3 | H-D 5

Students

First, look at how the pattern is starting:
e '="is starting from H-1
e "*jsstarting from1

Just look at the change now



Pattern Printing High-School

Students

H=5

__% , | /
_ kXK Ln' ¢ ,k
_ = kkokokok - | —
cooeens [ [HAT
6 L |H=2 | 3 . . .
_____ : 3 | H-3 0 First, look at how the pattern is starting:
R | : + *-'is starting from H-1
e S : » "*'is starting from 1

Just look at the change now
e =" is decrementing: by -1
« "*sincrementing: by +2




Pattern Printing High-School
St

void pyramid(int

h) {

int SP = h - 1;
H=5 int ST = 1;
% , | /
_ o kkk y .k for (int i = 1; i <= h; i++) {
_ —kkokokok - — for (inE 2{: 1; j <= SP; j++) {
COU. " H;
_ ok okok ok ok ok ok ’#ﬂ——jpf4"f \ }
% % % % % % % % % , for (int k = 1; k <= ST; k++) {
cout << "x";
-2 }
H=6 1 H 5 cout << endl;
Sp—-;
----- * b H-2 5 ST += 2;
kK _ ) ’
o kKoK ok X ' : }
_ _kokkokok ok ’
ok kK K K ' { First, look at how the pattern is starting:
sk % ok %k %k %k %k %k k K

« ‘-’ |s starting from H-1
« ¥ s starting from1

Just look at the change now
« ‘-’ |s decrementing: by -1
« “*’|s incrementing: by +2



Primary School (K2-K5)
Student
Here comes- = but
utifu challenge



Number Line and Addition

o1 2 @@ 4 5 6 7 8 9 10
1+2=3

Reframing Programming Pedagogy Understanding challenges novices face and how Teaching Must Change ~ Sarfraz Raza




Number Line and Subtraction
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X - Axis (going beyond O)

Numbers increase
left to right

>

+1 +#1 1 1+ +H

-6 -5-4-3-2-1 01 2 3 4 5 6

\AAANAN

A 4 1 -1 -1 -

Numbers decrease
right to left

Number Line Increase Decrease
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Introducing Y Axis
(and seeing its +ve and -ve notions)

4 Y
3 4
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Turtle Graphics meets Algorithms
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Good
Practices

for
Teachers




Live Coding Demonstrations in the IDE

Good
Practices

for
Teachers




Step-by-Step Dry Runs of Code

Good
Practices

for
Teachers




Practice Adding and Fixing Syntax Errors

Good
Practices

for
Teachers




Good
Practices

Encourage Participation from All Students

for
Teachers




Good
Practices

Highlight and Explain Compiler Errors

for
Teachers




Good
Practices

for
Teachers

Ensure Code Visibility and Readable




Good
Practices

for
Teachers

Discuss and Solve Unseen & Novel Problems




Good
Practices

for
Teachers

Dedicate Office Time




Good
Practices

for
Teachers

ChatGPT (Flip Classroom the only way forward)



Good
Practices

for
Teachers

Live Coding Demonstrations in the IDE

Step-by-Step Dry Runs of Code

Practice Adding and Fixing Syntax Errors
Encourage Participation from All Students
Highlight and Explain Compiler Errors

Ensure Code Visibility and Readable

Discuss and Solve Unseen & Novel Problems
Dedicate Office Time

ChatGPT (Flip Classroom the only way forward)



Thank You



Connect with us

SarfrazRaza [J@SarfrazRazaOfficial
¥ sarfraz.raza@gmail.co

) Www.seedprogramming.or

Nearishing the
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