
Informatik I - Übung 5Informatik I - Übung 5
Pascal Schärli

22.03.2019
pascscha@student.ethz.ch

1

mailto:pascscha@student.ethz.ch
https://www.ethz.ch/


Was gibts heute?Was gibts heute?

Self-Assesment
Nachbesprechung
Best-Of Vorlesung:

Pre/Post Conditions
Funktionen
Stepwise Refinment (&Program of the Week)

Vorbesprechung

 22.03.2019Pascal Schärli
2

https://www.ethz.ch/
mailto:pascscha@student.ethz.ch


Self-AssesmentSelf-Assesment

 22.03.2019Pascal Schärli
3

https://www.ethz.ch/
mailto:pascscha@student.ethz.ch


NachbesprechungNachbesprechung

 22.03.2019Pascal Schärli Bild: look again by corpus delicti from the Noun Project

4 . 1

https://www.ethz.ch/
mailto:pascscha@student.ethz.ch
https://thenounproject.com/corpusdelicti/collection/do-again/?i=1469528


Loop AnalysisLoop Analysis

 22.03.2019Pascal Schärli

unsigned int n; 
std::cin >> n; 
 
unsigned int x = 1; 
if (n > 0) { 
  unsigned int k = 0; 
  bool e = true; 
  do { 
    if (++k == n) {  
      e = false; 
    } 
    x *= 2; 
  } while(e); 
} 
std::cout << x << std::endl;

Was berechnet diese Programm?
2n

Was ist der Wertebereich für n?
n ∈ [0…31]

Zeige, das das Programm für alle 
 terminiert

n ∈
[0…31]

Das Programm terminiert für  wegen dem if-Block.
Für  ist (\k\) streng monoton steigend mit
Startwert 0.
Daher muss irgendwann  gelten und das Programm
terminiert.

n = 0

n ∈ [1…31],n ∈ N

k = n
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double f (double i, 
          double j, 
          double k) { 
 
    if (i > j) { 
        if (i > k) { 
            return i; 
        } 
        else{ 
            return k; 
        } 
    } 
    else { 
        if (j > k) { 
            return j; 
        } 
        else { 
            return k; 
        } 
    } 
}

Precondition:

Postcondition:

Nicht nötig

// POST: return value is 
//        the maximum of 
//        i,j and k
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double g (int i, int j) { 
    double r = 0.0; 
    for (int k = i; k <= j; ++k){ 
        r += 1.0 / k; 
    } 
    return r; 
}

Precondition:

Postcondition:

// POST: return value is the sum 
//        1/i + 1/(i+1) + ... + 1/j

// PRE: 0 not contained 
//       in {i, ..., j}
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FunktionenFunktionen
#include <iostream> 
 
int f (int i) { 
    return i * i; 
} 
 
int g (int i) { 
    return i * f(i) * f(f(i)); 
} 
 
void h (int i) { 
    std::cout << g(i) << "\n"; 
} 
 
int main () { 
    int i; 
    std::cin >> i; 
    h(i); 
    return 0; 
}

Was ist der Output von diesem
Programm, vorausgesetzt es gibt
keine Overflows?

  i *  f(i)  *   f( f(i) )  

= i7
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  i *  f(i)  *   f( f(i) )  
= i *  (i*i) *   f( f(i) )  
  i *  f(i)  *   f( f(i) )  
= i *  (i*i) *   f( f(i) )  
= i *  (i*i) *   f(  i*i )

  i *  f(i)  *   f( f(i) )  
= i *  (i*i) *   f( f(i) )  
= i *  (i*i) *   f(  i*i ) 
= i *  (i*i) *  ((i*i)*(i*i)) 
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Perfect NumbersPerfect Numbers
Eine "Perfekte" Zahl ist eine Zahl, welche
gleich der Summe all ihrer Teiler ist.
Beispiel:

1.  ist perfekt
2.  ist nicht

perfekt.
 

28 = 1 + 2 + 4 + 7 + 14
12 < 1 + 2 + 3 + 4 + 6

"Skizziert" auf Papier eine Funktion,
welches Zählt, wie viele dieser Perfekten
Zahlen in einem Intervall [a,b] existieren. 
 

#include <iostream> 
#include "perfect.h" 
 
bool is_perfect(unsigned int number) { 
    // [...] 
} 
 
unsigned int count_perfect( unsigned int a, 
                            unsigned int b) { 
    // [...] 
} 
 
int main () { 
    // input 
    unsigned int a; 
    unsigned int b; 
    std::cin >> a >> b; 
 
    // computation and output 
    unsigned int count = count_perfect(a, b); 
     
    // output 
    std::cout << count << std::endl; 
   
    return 0; 
} 

 22.03.2019Pascal Schärli
5 . 5

https://expert.ethz.ch/ide2/dgxfj62JmZiGg6Dyi
https://www.ethz.ch/
mailto:pascscha@student.ethz.ch


Perfect NumbersPerfect Numbers
#include <iostream> 
#include "perfect.h" 
 
bool is_perfect(unsigned int number) { 
    unsigned int sum = 0; 
    for (unsigned int d = 1; d < number; ++d) { 
        if (number % d == 0) { 
            sum += d; 
        } 
    } 
    return sum == number; 
} 
 
unsigned int count_perfect( unsigned int a, 
                            unsigned int b) { 
  unsigned int count = 0; 
  for (unsigned int i = a; i <= b; ++i) { 
    if (is_perfect(i)) { 
      std::cerr << i << std::endl; 
      count++; 
    } 
  } 
  return count; 
}
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Grosse Aufgaben von Grund auf zu programmieren kann häufig
überwältigend wirken

Wo soll man starten?
Was für Funktionen brauchen wir?
Wie soll man das Programm strukturieren?

 
Diese grossen Aufgaben können in kleine überschaubare
Probleme aufgeteilt werden.  stepwise approach→
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Vorgehensweise
1. Gliederung 

Grobe Struktur mit Kommentaren
2. Verfeinern

1. Genauere Kommentare
2. Programmieren
3. (Hypothetische) Funktionsaufrufe
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Program of the WeekProgram of the Week
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int main(){ 
        // Initialize Variables 
 
 
 
 
 
 
 // Play Game 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         
        // Check who won 
 
 
 
 
 
 
  
 return 0; 
} 

int main(){ 
        // Initialize Variables: 
        //     1. Number of Sticks to start with 
        //     2. Starting player 
 
 
 
 
     // Play Game: 
        //     Loop while Game hasn't finished: 
        //        1. Display Sticks that are left to User 
        //        2. Check who's turn it is and let that instance play 
        //        3. Perform the move and notify the user 
        //        4. Change who's turn it is 
 
 
 
 
 
 
 
 
 
 
 
         
        // Check who won 
 
 
 
 
 
 
  
 return 0; 
} 

int main(){ 
 //The number of sticks at the start of the game 
 unsigned int sticksLeft = 17; 
 
 //Indicates wether the computer can start or not. 
 bool computersTurn = true; 
 
 
     // Play Game: 
        //     Loop while Game hasn't finished: 
        //        1. Display Sticks that are left to User 
        //        2. Check who's turn it is and let that instance play 
        //        3. Perform the move and notify the user 
        //        4. Change who's turn it is 
 
 
 
 
 
 
 
 
 
 
 
         
        // Check who won 
 
 
 
 
 
 
  
 return 0; 
}

int main(){ 
 //The number of sticks at the start of the game 
 unsigned int sticksLeft = 17; 
 
 //Indicates wether the computer can start or not. 
 bool computersTurn = true; 
 
 
 while(sticksLeft > 0){ 
  // Display game state 
   
                 
                // Let correct instance play 
 
 
 
 
 
 
 
 
 
  //Switch players 
 
 } 
 
  // Check who won 
 
 
 
 
 
 
  
 return 0; 
} 

int main(){ 
 //The number of sticks at the start of the game 
 unsigned int sticksLeft = 17; 
 
 //Indicates wether the computer can start or not. 
 bool computersTurn = true; 
 
 
 while(sticksLeft > 0){ 
  // Display game state 
  printSticks(sticksLeft); 
 
  if(computersTurn){ // Computer plays 
 
 
 
  } 
  else{ // Human plays 
 
 
 
  } 
  //Switch players 
  computersTurn = !computersTurn; 
 } 
 
  // Check who won 
 
 
 
 
 
 
  
 return 0; 
} 

int main(){ 
 //The number of sticks at the start of the game 
 unsigned int sticksLeft = 17; 
 
 //Indicates wether the computer can start or not. 
 bool computersTurn = true; 
 
 
 while(sticksLeft > 0){ 
  // Display game state 
  printSticks(sticksLeft); 
 
  if(computersTurn){ // Computer plays 
   unsigned int amount =  computerPlayer(sticksLeft); 
   std::cout << "The computer takes " << amount << " sticks." << std::endl; 
   sticksLeft -= amount; 
  } 
  else{ // Human plays 
   unsigned int amount =  humanPlayer(sticksLeft); 
   std::cout << "You take " << amount << " sticks." << std::endl; 
   sticksLeft -= amount; 
  } 
  //Switch players 
  computersTurn = !computersTurn; 
 } 
 
  // Check who won 
 
 
 
 
 
 
  
 return 0; 
} 

int main(){ 
 //The number of sticks at the start of the game 
 unsigned int sticksLeft = 17; 
 
 //Indicates wether the computer can start or not. 
 bool computersTurn = true; 
 
 
 while(sticksLeft > 0){ 
  // Display game state 
  printSticks(sticksLeft); 
 
  if(computersTurn){ // Computer plays 
   unsigned int amount =  computerPlayer(sticksLeft); 
   std::cout << "The computer takes " << amount << " sticks." << std::endl; 
   sticksLeft -= amount; 
  } 
  else{ // Human plays 
   unsigned int amount =  humanPlayer(sticksLeft); 
   std::cout << "You take " << amount << " sticks." << std::endl; 
   sticksLeft -= amount; 
  } 
  //Switch players 
  computersTurn = !computersTurn; 
 } 
 
 
        if(computersTurn){ 
  std::cout << "The computer won, too bad." << std::endl; 
 } 
 else{ 
  std::cout << "You won, congratulations!" << std::endl; 
 } 
  
 return 0; 
} 
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