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1.1 Why learn programming?

�� �� �� �� � �� �� � � �� � �� ��� � � � � �  � � � � � !� " �# $ � � � �% � � � �# � �  � � � � !� � � �  � � � � � � � � � ! �& � $� � � � � � �� � � � '# �( # � � � � � � ' � �� # � � ! � � � � � !� '� # )� � � �  � �� )* � � �& � ( � � � !�  � � �  � � �  � � � � ! �& � ( � � � !� � #  � �

+� � " ! � ' , � * � � - ' ' �# � � �  �  � � ./0 12 3

4 !  � � � � �  � � �5 ' � �  � � 6 ! � � � � � � ' � �� # '# �( # � �  � � �� � 6 !*  �  �  � 7' �# � � � � ) �# * � � � � � � � �* � � 8 9: � � � ' � � � # '# �( # �� � � $ � � � � � � � � ; < => :� !� � ?
@ A:B C :D C E: F C C EG HD < F ID J > A: 9: K FG 9ML > A: = < <: 9 8N : > G C =O F E E G O D B > F =B 9 F 9 : O > =D B

O F E E: K � � � ' � �� # � P  � � �RQ S> : N 9 E = 9> : K > A: <: N =T A> =B O E 8 K: U �# �L V5 � � �L D < + � 6� # ' �  � �QW A: 9: F <: > A: B FN : 9 D H � ' ' �  � � �  � � '# �( # �� �L C <D T < FN 9 > A F> A FX : J : :B ; < => > :B JG

O : <> F =B C :D C E: Y =B > A: F JD X : O F 9 : 9ML F> Z =O <D 9D H> O D < CD < F> =D B [ >D J : 8 9: K JG D > A: < C :D C E:Y HD < :\ FN C E: L F 9 F E: 9 <: C <: 9:B > F> = X : [ QW A: � � � ' � � � # � P  � � � 9 : O > =D B N =T A> F E 9D E = 9> => : N 9 E =] : ^ 4_ `L a �& �L D < bc c Q W A: 9:

F <: > A: B FN : 9D H '# �( # � � �  � ( � � � ( � �( � �L E FB T 8 FT : 9 8 9: K >D =B 9> < 8O > L D < C <D T < FN L F

O D N C 8> : < Q d 9 =B T F C <D T < FN N =B T E FB T 8 FT : L * � � O FB ; < => : > A: C <D T < FN 9 > A F> ; = E E 9 8 J 9:ef 8:B > E G J : 8 9: K JG D > A: < 9ML D < JG G D 8 < 9: E HQg O D N C 8> : < C <D T < FN = 9 F E = 9> D H =B 9> < 8O > =D B 9 >D J : F 8>D N F> =O F E E G C <D O : 9 9 : K JG F

O D N C 8> : < Q W A: O D N C 8> : < => 9 : E H = 9 9> 8 C = KMh F E E > A: =B > : E E =T :B O : O D N : 9 H <D N > A: C <D T < FN QSB > A = 9 9:B 9: L F C <D T < FN HD < > A: O D N C 8> : < = 9 E = ] : F O D D ] JD D ] <: O = C : HD < 9D N :D B : ; AD

O FB B D > O D D ]i : X :B ; => A X : <G E =N => : K 9] = E E 9ML = N C <: 9 9 = X : <: 9 8 E> 9 O FB J : D J> F =B : K�L > A <D 8T A

F 9> : Ce JG e 9> : C =B 9> < 8O > =D B QZD 9> C : D C E: 9 = N C E G 8 9 : C <D T < FN 9 L I 8 9> E =] : > A: G 8 9 : O D D ] JD D ] 9 Q g 9 F E: 9 <: C <: 9:B > Fe> = X : L HD < :\ FN C E: L B : : K 9 F C C E =O F> =D B C <D T < FN 9 F 9 >D D E 9 HD < A = 9 ;D <] Q W A: H FO > > A F> G D 8

F <: <: F K =B T > A = 9 E: > 9 8 9 J : E = : X : > A F> G D 8 CD > :B > = F E EG J : ED B T >D > A: O F> : T D < G D H C :D C E: ; AD

F E 9D B : : K >D ; < => : C <D T < FN 9 QW A: <: F <: N FB G <: F 9D B 9 HD < ; < => =B T C <D T < FN 9 Q jD N : : N C ED G : < N =T A> C FG HD < => L 9D N :J FO A: ED < O D 8 < 9: N =T A> <: f 8 = <: => L J 8> 8 E> =N F> : EG L > A: <: = 9 F K: : C : < <: F 9D B J : A =B K => > A F>

;: C E FB >D :\ C E F =B B :\ > Q W A: 8 C 9 AD > = 9 > A F> B D ; F K FG 9ML G D 8 O FB B D > J : F 9: < =D 8 9 :B T =B : : <LE: > F ED B : F 9: < =D 8 9 9O = :B > = 9> L ; => AD 8> F> E: F 9> 9D N : J F 9 =O C <D T < FN N =B T 9 ] = E E 9 Q k X :B =B E: 9 9

9: < =D 8 9 O D B > : \ > 9ML ;: O FB <: O D N N :B K >D E: F <B C <D T < FN N =B T L J : O F 8 9 : => O FB J < =B T F JD 8>

F ED > D H H 8B FB K 9 F> = 9 H FO > =D B QSB > A: > ;:B > =: > A O :B > 8 < G L O D N C 8> : < 9 A F X : <: XD E 8> =D B =l : K > A: ; FG 9O =: B O : FB K :B T =eB : : < =B T F <: KD B : Q WD J : N D <: O D B O <: > : L ;: ; = E E 8B K: < C =B > A = 9 ; => A FB :\ FN C E: H <D N

N F> A: N F> =O 9 Q mD 8 C <D J F J EG KD B n > :\ C : O > N F> A >D J : N :B > =D B : K o < 9> =B O D B B : O > =D B ; => A

O D N C 8> : < 9p =B K: : KL N FB G N F> A: N F> =O = FB 9 9> = E E 8 9: C F C : < FB K C :B O = ED B F K F = E G J F 9 = 9 Qq 8> 6 ! � � > A: G ; < => : KD ;B A F 9 O A FB T : K Q q : HD <: O D N C 8> : < 9 ;: <: F X F = E F J E: L => ; F 9D H> : B



	 
	 
 �� �� � � � � � � � � �� � �� � � �

B : O : 9 9 F <G >D ; < => : KD ;B FO > 8 F EB 8N J : < 9ML FB K >D C : < HD <N O F EO 8 E F> =D B 9 ; => A > A: N JG A FB K QW A = 9 A F C C :B : KB D > 9D N 8O A =B ; < => =B T C <D D H 9 HD <B : ; > A:D <: N 9ML J 8> =B > A: C <D O : 9 9D H

� � �  � ( > A: 9: > A:D <: N 9 Q W A = 9 C <D O : 9 9D H> :B <: f 8 = <: 9 >D T D D X : < N FB G O D B O <: > : :\ FN C E: 9MLD < O D 8B > : <:\ FN C E: 9ML =B D < K: < >D 9: : O : <> F =B C F> > : <B 9 L D < >D K = 9O D X : < > A F> 9D N : 9> F> : N :B >

= 9 H F E 9: Q W A: O D N C 8> : < A F 9 > <: N :B KD 8 9 EG FO O : E: < F> : K > A = 9 C <D O : 9 9 JG > F] =B T D X : < > A:

<D 8> =B : ;D <] Q @ A: B G D 8 ED D ] F> F N F> A: N F> =O = FB n 9B D > : C F K >D K FG L G D 8 9> = E E oB K T <: : ]E: > > : < 9 FB K F E E ] =B K 9D H 9> < FB T : 9 G N JD E 9ML J 8> N D 9> E =] : E G B D B 8N J : < 9 E F <T : < > A FB > :B QW A: <: = 9 D B : >D C =O > A F> B =O : E G = E E 8 9> < F> : 9 > A: 9 => 8 F> =D B L FB K > A = 9 = 9 > A: 9 : F <O A HD <

> A: _ � # � � � � � '#  � � �RQ SB � �	 	 L > A: 
 <:B O A N D B ] FB K N F> A: N F> =O = FB Z F < =B Z : < 9:B B :

: 9> F J E = 9 A: K > A: HD E ED ; =B T O E F = N Q

Mersenne’s Conjecture.
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Tool skills.
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Problem skills.
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Programming Skills.
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The art of computer programming.
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1.2 How to run a program
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 // Program: power8.C
 // Raise a number to the power eight.

 #include <iostream> 

 int main()
 {
   // input
   std::cout << "Compute a^8 for a =? ";
   int a;          
   std::cin >> a;

   // computation
   int b = a * a;
   b = b * b; 

   // Output b * b, i.e., a^8
   std::cout << a << "^8 = "  
             << b * b << "\n";
   return 0; 
 }
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