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2.1 A first C++ program
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// Program: power8.Ch

// Raise a number to the eighth power.ikj

#include <iostream >lkm

int main()n

{o

// inputp
std::cout << "Compute a^8 for a =? ";gq
int a;g g
std::cin >> a;g hg i
// computationg j
int b = a * a; // b = a^2g l

b = b * b; // b = a^4g mg n

// output b * b, i.e., a^8g o

std::cout << a << "^8 = " << b * b << ".\n";g p

return 0;hq

}
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Compute a^8 for a =? 2

2^8 = 256.
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Unspecified and implementation defined behavior.
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// Program : power8.C

// Raise a number to the eighth power.
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g

#include <iostream >h

int main(){std::cout <<"Compute a^8 for a =? ";i

int a;std::cin >>a;int b=a*a;b=b*b;std::cout <<j

a<<"^8 = "<<b*b<<".\n";return 0;}
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2.1.3 Include directives
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include
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#include <iostream >
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#include

Z HM JG E H] J U V D

power8.C^ \J \F D E EN O BJ H D S O E F D ZN O E S O E \ [ HG [ F M J d KF C Y J B OM SM H B H D T IC e DN E SF M EN X E [J G N M J IF D T OF TJ U � [J G N M M J B SN D Z H D T[J F ZJM N X E [J B EF D ZF M Z I H YM F M C H BG F I IJ Z

iostreamU	 \J I Ia ZJ B H T DJ Z QR R I H YM F M C S O E B H E B X O DG E HN DF I H EC H D EN F ! �  � � " � � � U � [J DF KJ B SFG JN X E [J B E F D ZF M Z I H YM F M C H BG F I IJ Z

stdU � [J D^ H DN M ZJ M EN FG G J B B F XJ F E OM J XM N K E [J I H YM F M C ^\J [F] J EN � # � � � �$ H E B DF KJ \ H E [ E [J DF KJ B SFG J_^ I H WJ H D
std::cin

d E [ H B H B E [J XJ F E OM J E [F E

F I IN \ B O B EN M J F Z H D S O E XM N K E [J WJ C YN F M Z e U � [ H B KJG [F D H B K [J I S B EN F] N H Z ! �  � � � � � �� �H D \ [ HG [ Z H #J M J D E XJ F E OM J B FG G H ZJ D E F I IC TJ E E [J BF KJ DF KJ U 	 E E [J BF KJ E H KJ_^ J� S I HG H E

� OF I H PG F E HN D H DG M J F BJ B E [J M J F ZF Y H I H EC N X F SM N TM F K^ F B H E H B H K KJ Z HF E J IC F S SF M J D E XM N K\ [ HG [ I H YM F M C F T H] J D XJ F E OM J G N KJ B_U 	 DF KJ E [F E H B DN E � OF I H PJ Z H BG F I IJ Z # ! � # � � � ?� '

F D Z O B OF I IC G N M M J B SN D Z B EN F XJ F E OM J ZJ P DJ Z H DN OM N \ D SM N TM F K)U

2.1.4 The main function

!] JM C QR R SM N TM F K K O B E [F] J F
main

X O DG E HN DU � [J B [N M E J B E SM N TM F KM J F Z B F B XN I IN \ B U

int main() { return 0; }

� [ H B SM N TM F K ZN J B DN E [ H D TU � [J

main

X O DG E HN D H BG F I IJ Z YC E [J N S JM F E H D T BC B E J K \ [J DC N O E J I I H E EN M O D E [J SM N TM F K� Y O E \ [C H B H E F � # !� � �� !^ F D Z \ [F E H B �

return 0;

 

B O S SN BJ Z EN KJ F D � � O B E I H WJ F KF E [J KF E HG F I X O DG E HN D^ E [J

main

X O DG E HN DG F D [F] JF M T O KJ D E B T H] J D EN H E O SN D J� JG O E HN DN X E [J SM N TM F K^ F D Z E [J G N K S O EF E HN D B \ H E [ H DE [J G OM IC YM FG J B C HJ I Z B F X O DG E HN D] F I OJ E [F E H B T H] J D YFG W dN M M J E OM DJ Z e EN E [J N S JM F E H D TBC B E J K)U V DN OM G F BJ_^ \J [F] J \M H E E J D F

main

X O DG E HN D E [F E ZN J B DN E J � S JG E F DC F M T O KJ D E Bd E [ H B H B H D Z HG F E J Z YC E [J J K S EC YM FG WJ E B

()

Y J [ H D Z

main

e F D Z \ [N BJ M J E OM D] F I OJ H B E [JH D E J TJM

0U � [J XFG E E [F E E [J M J E OM D] F I OJ K O B E Y J F D H D E J TJM H B H D Z HG F E J Z YC E [J \N M Z

intY J XN M J

mainU � C G N D] J D E HN D^ return 0

E J I I B E [J N S JM F E H D T BC B E J K E [F E E [J SM N TM F K [F BM O D B OG G J B B X O I IC dN M E [F E \J ZN D f EG F M J \ [J E [JM H E [F B e^ \ [ H IJ F DC N E [JM ] F I OJ J� S I HG H E ICB H T DF I B XF H I OM J UV D F B EM HG E KF E [J KF E HG F I BJ D BJ ^ E [J

main

X O DG E HN DN X

power8.C

H B O E E JM IC YN M H D TU � [J\ [N IJ X O DG E HN DF I H EC N X E [J SM N TM F KG N KJ B XM N K E [J � �� � �N X E [J X O DG E HN DU � [ H B J #JG E H BEN M J F Z F D O K Y JM XM N K E [J B EF D ZF M Z H D S O E F D Z \M H E J H E B J H T [ E [ SN \JM EN E [J B EF D ZF M Z

N O E S O E U � [J XFG E E [F E X O DG E HN D BG F D [F] J J #JG E B BJ E B QR R F SF M E XM N K KF DC � # !� � �� !� �" �� + ��   � ! + � � !+ # � + � �U
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2.1.5 Values and effects

� [J ] F I OJ F D Z J #JG EN X F X O DG E HN D F M J ZJ E J M K H DJ Z YC E [J QR R BJ KF D E HG B_U � JM J IC W DN \ H D TE [J BC D E FG E HG F IM O IJ B N X \M H E H D T X O DG E HN D B ZN J B DN E E J I I O B F DC E [ H D T F YN O E] F I OJ B F D ZJ #JG E B_U V D E [ H B BJ D BJ_^ ] F I OJ F D Z J #JG E F M J S OM J IC BJ KF D E HG F I E JM K B_U�N M J� F K S IJ_^ \J [F] J EN 0 !� & E [F E H D QR R ^ E [J G [F M FG E JM

0

H B H D E J M SM J E J Z F B E [JH D E J TJM

0

dF I E [N O T [ E [ H B H B DN E Z H $G O I E EN T OJ B B e U V E H B F I BN H K SN M E F D E EN O D ZJM B EF D Z E [F E

] F I OJ F D Z J #JG E ZJ S J D ZN D E [J G N DG M J E J SM N TM F K B EF E J H D \ [ HG [ E [J X O DG E HN D H BG F I IJ ZU

2.1.6 Types and functionality

� [J \N M Z

int

H B E [J DF KJ N X F QR R EC S J U � [ H B EC S J H B O BJ Z B H DG J E [J SM N TM F K

power8.CZJ F I B \ H E [ H D E J TJM B_U V D KF E [J KF E HG B^ H D E J TJM B F M J KN ZJ IJ Z YC E [J M H D T

(

�

, +, �)U � [ H BF I TJ YM F HG B EM OG E OM J ZJ P DJ B E [J H D E J TJM B H D E JM K BN X E [J HM ] F I OJ M F D TJ d E [J BJ E � e^ F D ZH D E JM K BN X E [J HM X O DG E HN DF I H EC dF Z Z H E HN D F D Z K O I E H S I HG F E HN D e U V D QR R ^ H D E J TJM BG F D Y JKN ZJ IJ Z YC E [J EC S J

intU � H WJ F � KF E [J KF E HG F I EC S J  ^ F QR R EC S J [F B F ! �  �^ F 4 � � #��� ! + �^ F D Z � # !� � �� !� � � �$)^ ZJ P D H D T \ [F E \J G F D ZN \ H E [ H E U " [J D \J M J XJ M EN F EC S J_^\J \ H I I ZN BN YC H E B DF KJ U �N E J E [F E E [J DF KJ H B F BC D EFG E HG F I F B S JG EN X E [J EC S J_^ \ [ H IJ] F I OJ M F D TJ F D Z X O DG E HN DF I H EC F M J N X BJ KF D E HG F I DF E OM J UQN D] J D HJ D E IC ^ QR R G N D E F H D B F D O K Y JM N X � # ! ' �  � ! � � � �$ " � � d BN KJ E H KJ BG F I IJ Z Y O H I EaH D EC S J B e XN M EC S HG F I F S S I HG F E HN D B_U � [J EC S J

int

H BN DJ N X E [J K)U � [J KF �N M Z H #J M J DG J ENE [J � KF E [J KF E HG F I EC S J  

(

�

, +, � )

H B E [F E

int

[F B F P D H E J ] F I OJ M F D TJ N D IC U

2.1.7 Literals

	 I H E JM F IM J SM J BJ D E B F G N D B EF D E] F I OJ N X BN KJ EC S J U �N M J� F K S IJ_^ H D I H DJ �� N X E [J SM N TM F K

power8.C^ 0

H B F I H E JM F IN X EC S J

int^ M J SM J BJ D E H D T E [J ] F I OJ

0U �N M J FG [ X O D ZF KJ D EF I EC S J_^H E H B BJ SF M F E J IC ZJ P DJ Z [N \ H E B I H E J M F I B IN N W I H WJ ^ F D Z \ [F E E [J HM ] F I OJ B F M J U 	 I H E JM F IG F D Y J BJ J D F B E [J BC D EFG E HG F IG N O D E JM SF M EN X F ] F I OJ c H E KF WJ B E [J ] F I OJ � ] H B H Y IJ  H D E [JSM N TM F K)U

2.1.8 Variables

� [J I H DJ

int a;H B F '� � � � �� � �� !N X F 4 � � � � � �� U 	] F M HF Y IJ M J SM J BJ D E B F DN E DJG J B BF M H IC G N D B EF D E] F I OJ N X

BN KJ EC S J U � [J ] F M HF Y IJ [F B F !�  �^ F � $ " �^ F 4 � � #�^ F D Z F D � ' ' �� � � d EC S HG F I IC H D E [JG N K S O E JM f B KF H D KJ KN M C � C N OG F D E [ H D WN X E [J F Z ZM J B B B H K S IC F B E [J SN B H E HN DN X E [J] F M HF Y IJ H D E [J KF H D KJ KN M C e U � [J S OM SN BJ N X E [J F Z ZM J B B H B EN W DN \ \ [JM J EN B EN M JF D Z IN N W O S E [J ] F I OJ U � [J M J F BN D XN M G F I I H D T B OG [ F D J D E H EC F 4 � � � � � �� H B E [F E H E B] F I OJG F D Y J G [F D TJ Z YC KN Z H XC H D T E [J KJ KN M C G N D E J D E F E E [J G N M M J B SN D Z H D T F Z ZM J B B_U � [JF Z ZM J B B H E BJ I X KF C G [F D TJ F B \J I IU V DG N D EM F B E^ E [J DF KJ F D Z EC S J M J KF H D P� J ZU

� � �� �� �� 	
 � � � �� � ��  � �

" [J D \J M J XJM EN F ] F M HF Y IJ_^ \J \ H I I ZN BN YC H E B DF KJ U � [J ZJG IF M F E HN D

int a;'� ? !� � F ] F M HF Y IJ \ H E [ E [J XN I IN \ H D TG [F M FG E JM H B E HG B_U

DF KJ EC S J ] F I OJ F Z ZM J B B

a int

O D ZJ P DJ Z G [N BJ D YC G N K S H IJM � b %

�N O K H T [ E \N D ZJM \ [C E [ H B H BG F I IJ Z F '� ? ! � � �� !N X

a^ J] J D E [N O T [ H E ZN J B DN E ZJ P DJE [J ] F I OJ N X

aU � O EM JG F I I E [F E E [ H B] F I OJ ZJ S J D Z BN D E [J SM N TM F K B EF E J_^ F D Z E [F E E [JZJ P D H E HN D X O I IC B S JG H PJ B �� & E [J ] F I OJ H BN Y EF H DJ Zc IN N W H E O S F E
a

f B F Z ZM J B B_U %F C H D TE [F E F ] F M HF Y IJ �� � F ] F I OJ H B E [JM J XN M J BN KJ \ [F E H K SM JG H BJ_^ Y O E \J f I I B E HG W EN H E^ � O B E I H WJKF E [J KF E HG HF D B EF I W F YN O E � # !� � �� ! 4 � � #� \ [J D E [J C FG E OF I IC KJ F D E [J ] F I OJ N Y EF H DJ ZYC J] F I OF E H D T E [J X O DG E HN D \ H E [G N DG M J E J F M T O KJ D E B_U "J J] J D TN N DJ B E J S X OM E [JM \ H E [N OM B IN S S H DJ B Bc H X

a

[F B] F I OJ

2^ XN M J� F K S IJ_^ \J F I BN BF C E [F E �
a

H B
2

 U � [ H B H B E [J \F CE [F E SM N TM F K KJM B O B OF I IC EF I W F YN O E] F M HF Y IJ B F D Z E [J HM ] F I OJ B_U "J \ H I I TJ E EN W DN \KJG [F D H B K B XN M F B B H T D H D T F D ZG [F D T H D T] F I OJ BN X] F M HF Y IJ B H D % JG E HN D � U � U �� U

2.1.9 Identifiers and names

� [J DF KJ N X F DC ] F M HF Y IJ K O B E Y J F D � '� ! � � ?� �^ FG G N M Z H D T EN E [J XN I IN \ H D T ZJ P D H E HN D^F D Z H E K O B E Y J Z H #J M J D E XM N KG JM EF H D �� � � �4 � ' DF KJ B I H WJ

intU

Definition 1

7 ! identifier

� � � !$ � � � #� !� � � � � � � �� � �� � � � �  " � � � ' � � � �� �� �� � �� � �

a ( ( ( z � ! '

A ( ( ( Z, � �� : � ' � + � � �
0( ( ( 9 , � ! ' � �� # ! '� � � � � �� 9

_

> ( � �� ? � � � � � � �� � �� �� � � �� �� � �� � �� �(

	 QR R SM N TM F K KF C F I BN G N D EF H DN E [JM DF KJ B^ XN M J� F K S IJ E [J � # � � � ?� ' DF KJ B

std::cin

F D Z

std::coutU � [J QR R BC D EF � B S JG H PJ B \ [F E F DF KJ H B^ \ [ H IJ E [J QR R

BJ KF D E HG B E J I I B O B \ [F E E [J M J B S JG E H] J DF KJ M J XJM B EN H D F T H] J DG N D E J� E U

2.1.10 Objects

	 DN Y � JG E H B F SF M EN X E [J G N K S O E JM f B KF H D KJ KN M C E [F E H B O BJ Z YC E [J SM N TM F K EN B EN M JF ] F I OJ U 	 DN Y � JG E [F B F D F Z ZM J B B^ F EC S J_^ F D Z F ] F I OJ N X H E B EC S J d ZJ E JM K H DJ Z YC E [JKJ KN M C G N D E J D E F E E [J N Y � JG E f B F Z ZM J B B e U" H E [ E [ H B ZJ P D H E HN D^ F ] F M HF Y IJ G F D Y J G N D B H ZJ M J Z F B F DF KJ ZN Y � JG E^ Y O E \J KF C F I BN[F] J O D DF KJ ZN Y � JG E B_U 	 I E [N O T [ \J G F D f E B [N \ F D J � F K S IJ XN M F D O D DF KJ ZN Y � JG E F EE [ H B SN H D E^ \J G F D F M T OJ E [F E O D DF KJ ZN Y � JG E B F M J H K SN M E F D E UV D XF G E^ H X C N O \F D E EN \M H E J H D E JM J B E H D T SM N TM F K B^ H E H B F Y BN I O E J IC DJG J B BF M C EN \N M W

\ H E [N Y � JG E B E [F E F M J DN E DF KJ Z YC ] F M HF Y IJ B_U � [ H BG F D Y J BJ J D YC E [J XN I IN \ H D T B H K S IJE [N O T [ E J� S JM H KJ D E c B O S SN BJ E [F E C N O [F] J \M H E E J D F SM N TM F K E [F E B EN M J B F BJ � OJ DG J N XH D E J TJM B EN Y J M J F Z XM N K F P IJ d XN M J� F K S IJ ^ EN BN M E E [J K F X E JM \F M Z B e U �N \ C N O IN N W F E

C N OM SM N TM F K F D ZG N O D E E [J D O K Y JM N X] F M HF Y IJ B E [F E H EG N D EF H D B_U %F C E [ H B D O K Y JM H B � � U� O E H D E [J BJ � �] F M HF Y IJ B^ C N OG F D B EN M J DN KN M J E [F D � � H D E J TJM B_U V X C N OM SM N TM F K H BN X

F DC SM FG E HG F I O BJ_^ H EG F DG JM E F H D IC B EN M J F BJ � OJ DG J N X � � H D E J TJM B^ Y O E E [J D E [JM J K O B EY J F E IJ F B EN DJ H D E J TJM E [F EG F D DN E Y J B EN M J Z O D ZJM F ] F M HF Y IJ DF KJ U
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2.1.11 Expressions

V D E [J SM N TM F K

power8.C^ E [M J J G [F M FG E JM BJ � OJ DG J B B EF D ZN O E^ Y JG F O BJ E [J C IN N W XF K H I HF MF D Z F M J G [ HJ �C M J B SN D B H Y IJ XN M E [J X O DG E HN DF I H EC N X E [J SM N TM F Kc E [J BJ F M J E [J G [F M FG E JMBJ � OJ DG J B

a * a

H D I H DJ � � F D Z

b * b

H D I H DJ B �� F D Z � � U	 D J� SM J B B HN DM J SM J BJ D E B F G N K S O EF E HN D H D] N I] H D TN E [JM J� SM J B B HN D B_U �N M J SM JG H BJ IC ^F D J� SM J B B HN D H B J H E [JM F " � �  � �$ �� " �� � � �� !^ XN M J� F K S IJ F I H E JM F IN M F DF KJ_^ N M H E H BF � �  " � � � �� �� " �� � � �� !U 	G N K SN B H E J J� SM J B B HN D H BN Y EF H DJ Z YC G N K Y H D H D T J� SM J B B HN D BE [M N O T [G J M EF H DN S JM F E HN D B^ N M YC S O E E H D T F SF HM N X SF M J D E [J BJ B

()

F M N O D Z F D J � SM J B B HN DU

� [J J� SM J B B HN D

a * a

H B F D � � � � �  � � �� J� SM J B B HN D^ H D] N I] H D T ! #  � � �� ] F M HF Y IJ B � F D ZE [J K O I E H S I HG F E HN DN S JM F EN M ^ � O B E I H WJ \J W DN \ H E XM N K KF E [J KF E HG B U 	G G N M Z H D T EN N OMF YN ] J ZJ P D H E HN D^ a * a

H B F G N K SN B H E J J � SM J B B HN D^ Y O H I E XM N K E [J K O I E H S I HG F E HN DN S JM F EN MF D Z E [J E \N SM H KF M C J� SM J B B HN D B

a

F D Z

aU	G G N M Z H D T EN E [J F YN ] J ZJ P D H E HN D^ F D J� SM J B B HN D H B F BC D E FG E HG F I J D E H EC ^ Y O E H E [F BBJ KF D E HG F I F B S JG E B F B \J I Ic F DC J� SM J B B HN D [F B F EC S J ^ F ] F I OJ N X E [ H B EC S J_^ F D Z SN B B H Y ICF D J #JG E U � [J EC S J H B P� J Z^ Y O E E [J ] F I OJ F D Z E [J J #JG E N D IC KF E JM HF I H� J \ [J D E [JJ� SM J B B HN D TJ E B � 4 � � # � �� '^ KJ F D H D T E [F E E [J G N K S O E F E HN D H EM J SM J BJ D E B H BG F M M HJ ZN O E U!] F I OF E H D T F D J� SM J B B HN D H B E [J KN B E XM J � OJ D E FG E H] H EC TN H D TN D \ [ H IJ F QR R SM N TM F K H BJ� JG O E J Z� E [J J] F I OF E HN DG N K S O E J B E [J ] F I OJ N X E [J J� SM J B B HN D F D ZG F M M HJ BN O E H E B J #JG Ed H X F DC e U
�C S J F D Z] F I OJ N X F SM H KF M C J� SM J B B HN D F M J ZJ E JM K H DJ Z YC H E B ZJ P D H D T I H E JM F I^ N M YCEC S J F D Z] F I OJ N X E [J J D E H EC Y J [ H D Z H E B ZJ P D H D T DF KJ U �M H KF M C J� SM J B B HN D B [F] J DNJ #JG E U �C S J ^ ] F I OJ F D Z J #JG EN X F G N K SN B H E J J� SM J B B HN D F M J ZJ E JM K H DJ Z YC E [J H D] N I] J Z

N S JM F E HN D^ ZJ S J D Z H D TN D E [J ] F I OJ B F D Z J #JG E BN X E [J H D] N I] J Z B O Ya J � SM J B B HN D B_U � O E E H D TSF M J D E [J BJ B

()

F M N O D Z F D J� SM J B B HN D C HJ I Z B F D J� SM J B B HN D \ H E [ E [J BF KJ EC S J_^ ] F I OJ F D ZJ #JG E U
� [J J� SM J B B HN D

a * a^ XN M J � F K S IJ_^ H BN X EC S J

int^ F D Z DN E O DJ � S JG E J Z IC ^ H E B] F I OJ H BE [J B � OF M J N X E [J ] F I OJ N X

aU � [J J� SM J B B HN D [F B DN J #JG E U � [J J� SM J B B HN D

b = b * b^Y O H I E XM N K E [J � � � � + !  � ! � � " � �� �� � F D Z E [J E \N J� SM J B B HN D B

b

F D Z

b * b^ [F B E [J BF KJEC S J F D Z] F I OJ F B

b * b^ Y O E H E [F B F D F Z Z H E HN DF I J #JG E c H E F B B H T D B E [J B � OF M J N X

b

YFG WEN
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�F C Y J E [ H B IN N W B F Y H E B EM F D TJ_^ Y JG F O BJ E [JM J H B KN M J E [F DN DJ

<<

N S JM F EN M EN WJ D F D ZKN M J E [F D E \N N S JM F D Z B� Y O E H D KF E [J KF E HG B^ \J F I BN \M H E J

a + b + c

F B F B [N M EG O E XN MJ H E [J M

(a + b) + c

N M

a + (b + c)

� Y JG F O BJ F Z Z H E HN D H B F B BN G HF E H] J_^ \J ZN D f E J] J D [F] J ENB S JG H XC \ [ HG [] F M HF D E \J H D E J D ZUV D QR R ^ B OG [ B [N M EG O E B F M J F I BN F I IN \J Z H DN M ZJM EN F] N H ZG I O E E JM H D T O S E [J G N ZJ \ H E [SF M J D E [J BJ B_U � O E QR R N S JM F EN M B F M J H D TJ DJM F I DN E F B BN G HF E H] J_^ BN \J [F] J EN W DN \ E [J

� IN T HG F I SF M J D E [J BJ B f H DN M ZJM EN O D ZJM B EF D Z E [J KJ F D H D TN X E [J B [N M EG O E U� [J N S JM F EN M B

>>

F D Z

<<

F M J �� � � % � � � � � � � � �4 �^ KJ F D H D T E [F E E [J F YN ] J J� SM J B B HN D H BIN T HG F I IC SF M J D E [J B H� J Z F B XN I IN \ B_U

(((std::cout << a) << "^8 = ") << b * b) << ".\n"

�JG F I I E [F E E [J H D DJM KN B E J� SM J B B HN D

std::cout << a

H B F D I] F I OJ M J XJM M H D T EN E [J B EF DaZF M ZN O E S O E B EM J F K)U LJ DG J_^ E [ H B J� SM J B B HN D BJM ] J B F B F IJ TF I PM B EN S JM F D Z XN M E [J DJ � E

N O E JM G N K SN B H E J J� SM J B B HN D

(std::cout << a) << "^8 = "

F D Z BN N D)U � [J X O I I J� SM J BaB HN D E [JM J XN M J N O E S O E B E [J ] F I OJ BN X � � � J� SM J B B HN D BN G G OM M H D T F X E JM BN KJ

<<^ XM N K IJ X EEN M H T [ E U � [J M H T [ E KN B EN X E [J BJ J� SM J B B HN D B J D Z B \ H E [

\n

\ [ HG [ J DG N ZJ B F I H DJ YM J F Wd DJ \ I H DJ e U

2.1.14 Statements

	 B EF E J KJ D E H B F YF B HG Y O H I Z H D T Y IN G WN X F QR R SM N TM F K^ F D Z H E SN B B H Y IC [F B F D J #JG E U� [J J #JG E ZJ S J D Z BN D E [J SM N TM F K B EF E J F D Z KF E JM HF I H� J B \ [J D E [J B E F E J KJ D E H B �� � � # � � 'U	 B \ H E [ J� SM J B B HN D B^ \J BF C E [F E F B EF E J KJ D E '� � � BN KJ E [ H D TU 	 B E F E J KJ D E O B OF I IC J D Z B\ H E [ F BJ K HG N IN D F D ZM J SM J BJ D E B F � B E J S N X E [J SM N TM F K)U % EF E J KJ D E B F M J J� JG O E J Z H DEN Sa EN a YN E EN KN M ZJM U � [J B [N M E J B E SN B B H Y IJ B EF E J KJ D E H B E [J ! # � � � � � ��  � ! �G N D B H B E H D TN D IC N X E [J BJ K HG N IN D� H E [F B DN J #JG E U V D F EC S HG F I SM N TM F K^ KN B E B EF E J KJ D E B J] F I OF E JN DJ N M BJ] JM F I J� SM J B B HN D B_U	 B EF E J KJ D E H B DN EM J B EM HG E J Z EN N DJ I H DJ N X BN OM G JG N ZJ � N D E [J G N D EM F M C ^ M J F ZF Y H I H ECN X E J DM J � O HM J B EN YM J F W O S B EF E J KJ D E B H D EN BJ] JM F I I H DJ BN XG N ZJ U � [J G N K S H IJM H T DN M J BE [J BJ I H DJ YM J F W B^ F B IN D T F B \J ZN DN E S O E E [J K F E O DM J F BN DF Y IJ S IFG J B I H WJ H D E [J K H Z Z IJN X F DF KJ UV D

power8.C^ E [JM J F M J E [M J J W H D Z BN X B EF E J KJ D E B U

� � �� �� �� 	
 � � � �� � ��  � �
Expression statement.

	 S S J D Z H D T F BJ K HG N IN D EN F D J� SM J B B HN D IJ F Z B EN F D J � SM J B B HN DB E F E J KJ D E U V E J] F I OF E J B E [J J� SM J B B HN D Y O E ZN J B DN E KF WJ O BJ N X H E B] F I OJ U � [ H B H B FXM J � OJ D E XN M KN X B E F E J KJ D E B^ F D Z H DN OM B KF I I SM N TM F K^ E [J B EF E J KJ D E

b = b * b;F B \J I I F B F I I B E F E J KJ D E B B EF M E H D T \ H E [

std::cin

N M

std::cout

F M J J� SM J B B HN D B EF E J KJ D E B U

Declaration statement.

% OG [ F B EF E J KJ D E H D EM N Z OG J B F DJ \ !�  � H D EN E [J SM N TM F K)U � [ H BG F D Y J E [J DF KJ N X F ] F M HF Y IJ N X F T H] J D EC S J_^ I H WJ H D E [J ZJG IF M F E HN D B E F E J KJ D E B

int a;F D Z

int b = a * a;

	 ZJG IF M F E HN D B E F E J KJ D EG N D B H B EN X F '� � � � �� � �� ! F D Z F G N DG I O Z H D T BJ K HG N IN D)U V DN OMSM N TM F K

power8.C^ \J ZJ F I \ H E [ 4 � � �� � �� ZJG IF M F E HN D B� E [J C G F D Y J N X E [J XN M K

� �

N M
� � � � � ��

\ [JM J � H B F EC S J ^ � H B E [J DF KJ N X E [J DJ \] F M HF Y IJ_^ F D Z � � �� H B F DM ] F I OJ N X EC S J�U 	] F M HF Y IJ ZJG IF M F E HN D H B Z H #J M J D E XM N K F D J� SM J B B HN D� XN M J� F K S IJ_^ H EG F DN G G OM F E

B S JG H PG S IFG J BN D IC U � O E \ [J D H EN G G OM B^ H E Y J [F] J B I H WJ F D J� SM J B B HN D H D E [J BJ D BJ E [F E

F ZJG IF M F E HN D F I BN [F B F D J #JG E F D Z F ] F I OJ U V E B J #JG E H B EN F I IN G F E J KJ KN M C XN M E [J DJ \] F M HF Y IJ F E BN KJ F Z ZM J B B^ F D Z EN � ! � � �� � �� � H E \ H E [ E [J ] F I OJ N X � � � �^ H X SM J BJ D E U V E B] F I OJH B E [J M J B O I E H D T] F I OJ N X E [J DJ \] F M HF Y IJ U � [J ZJG IF M F E HN D H B BF H Z EN '� ? !� E [J ] F M HF Y IJ U	 B H D E [J G F BJ N X J� SM J B B HN D B EF E J KJ D E B^ F ZJG IF M F E HN D B E F E J KJ D EG F M M HJ BN O E E [J J #JG E

N X E [J ZJG IF M F E HN D F D Z H T DN M J B H E B] F I OJ U

Return statement.

% OG [ F B EF E J KJ D E H BN X E [J XN M K

return

� � �� �� � 	
 ��

\ [JM J � � �� �� � 	
 � H B F DM ] F I OJ U V EN D IC N G G OM B \ H E [ H D F X O DG E HN DU � [J M J E OM D B E F E J KJ D EJ] F I OF E J B � � � � �� � 	
 �^ P D H B [J B E [J X O DG E HN D f BG N K S O E F E HN D B^ F D Z S O E B � � �� �� � 	
 � f B] F I OJF E BN KJ d E J K SN M F M C e F Z ZM J B B E [F E E [J G F I IJ M N X E [J X O DG E HN DG F D FG G J B B_U 	 Y B EM FG E H D T XM N KE [J BJ E JG [ D HG F I H E HJ B^ \J B H K S IC BF C E [F E E [J B EF E J KJ D E �� � # � ! � � � �� �� � 	
 � EN E [J G F I IJM U"J [F] J BJ J DN D IC N DJ J� F K S IJ BN XF M c E [J B E F E J KJ D E

return 0;

M J E OM D B E [J ] F I OJ

0

d XN M KF I IC ^ E [J I H E JM F I

0

N X] F I OJ

0

e EN E [J N S JM F E H D T BC B E J K \ [ HG [ [F BG F I IJ Z E [J

mainX O DG E HN DN XN OM SM N TM F K)U




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

� H T OM J � B O K KF M H� J B E [J BC D E FG E HG F I F D Z BJ KF D E HG F I E JM K B \J [F] J H D EM N Z OG J Z^ F IN D T\ H E [ E [J HM M J IF E HN D B_U � [J P T OM J J K S [F B H� J B E [J G J D EM F IM N IJ E [F E J� SM J B B HN D B S IF C H DQR R U

J] F I OF E J BY O H I Z B

] F I OJN Y � JG E

] F M HF Y IJ
J � SM J B B HN D

EC S J

N S JM F EN M B EF E J KJ D E

DF KJ

J #JG E

I H E J M F I

I] F I OJ M ] F I OJ

] F I OJ M F D TJ

X O DG E HN DF I H EC

Figure 2:

�$ ! � � � � �� � � � ! ' � �  � ! � �� � � �� �  � � " " � � � � ! + � ! � # � ? � � � " �� + ��  

power8.C (- # �� �$ � �  � ! � �� � � � � �  � � " " � � � � ! & � � �� , " # �� �$ � $ ! � � � � �� � � � � �  � � ! '� � 0+ �� $ ( � �� � ' �� �  � � �� ' �� & ! � ! � � + � � + �� $ ( �� � � ' � � �� & �

A → B

� �� �� ���� � ' � � �

A

� � �

B

� , & � � �� � � � � ' � � !� � � ! � �� �� " �� � � �� ! " � � �  � � ! � �� � � ��# " " � � � � �  � �  � �� + � !� �� � � � � ! � �� �� & � � � !� (

2.1.15 Details

Commenting.

� [JM J H B F \F C N X \M H E H D TG N K KJ D E B E [F E F M J DN E I H K H E J Z EN N DJ I H DJ N X

G N ZJ U 	 DC E J� E J DG IN BJ Z YC

/*

d B EF M EN XG N K KJ D E e F D Z

*/

d J D ZN XG N K KJ D E e H B H T DN M J ZYC E [J G N K S H IJM U � [J H D H E HF IG N K KJ D EN XN OM SM N TM F K

power8.C

G N O I Z F I BN [F] J Y J J D\M H E E J D F B

/*

Program : power8.C

� � �� �� �� 	
 � � � �� � ��  � �
Raise a number to the power 8.

*/

� [ H B KJG [F D H B K KF C BJ J K O BJ X O I XN M IN D TJM G N K KJ D E B B SF D D H D T BJ] J M F I I H DJ BN XG N ZJ_^Y O E E [J SM N Y IJ K H B E [F E C N O ZN DN E H K KJ Z HF E J IC M JG N T D H� J F I H DJ H D E [J K H Z Z IJ N X B OG [ FG N D B EM OG E HN D F B F G N K KJ D E c C N O F I \F C B [F] J EN IN N W XN M E [J J DG IN B H D T

/*

F D Z
*/

EN Y JB OM J U %N KJ E H KJ B^ /*

F D Z

*/

F M J O BJ Z XN M ] JM C B [N M EG N K KJ D E B \ H E [ H D I H DJ BN XG N ZJ_^ I H WJ H D

c = a + /* don’t subtract ! */ b;

�N M M J F ZF Y H I H EC M J F BN D B^ \J ZN DN E F Z] N G F E J E [ H B W H D ZN XG N K KJ D E^ J H E [JM U

Identifiers starting with an underscore.

bG G F B HN DF I IC ^ M J F Ia I H XJ QR R G N ZJ G N D EF H D B � H ZJ D E HaPJ M B B EF M E H D T \ H E [ E [J O D ZJM BG N M J G [F M FG E J M

_^ F I E [N O T [ E [ H B H B DN E F I IN \J Z FG G N M Z H D T EN

� J P D H E HN D � U � [J EM O E [ H B E [F E � �� " �� + ��   � � H B DN E F I IN \J Z EN O BJ B OG [ � H ZJ D E H PJM B �E [J C F M J M J BJM ] J Z XN M H D E J M DF I O BJ YC E [J G N K S H IJ M U QN K S H IJM B B [N O I Z H B B OJ F E IJ F B E F\F M D H D T^ \ [J D E [J C Z H BG N ] JM B OG [ F YF Z IC XN M KJ Z � H ZJ D E H PJM  ^ Y O EN X E J D E [J C � O B E IJ E H ESF B B_U

Define variables where needed!

V D QR R ^ H E H B TN N Z TJ DJM F I SM FG E HG J EN ZJ P DJ F ] F M HF Y IJH K KJ Z HF E J IC Y J XN M J H E H B O BJ Z E [J PM B E E H KJ U � [J M J F ZF Y H I H EC N X F SM N TM F K H K SM N ] J B^ H X XN MF DC ] F M HF Y IJ E [F E F S S J F M B H D BN KJ J� SM J B B HN D^ E [J G N M M J B SN D Z H D T ZJ P D H E HN D H B DJ F M YC F D ZG F D [J DG J Y J XN O D Z � O HG W IC U � [ H B T O H ZJ I H DJ H B H DG N D EM F B E EN BN KJ N E [JM SM N TM F K K H D TIF D T OF TJ B� XN M J� F K S IJ_^ H D Q F I I] F M HF Y IJ B [F] J EN Y J ZJG IF M J Z F E E [J Y J T H D D H D TN X E [JX O DG E HN D \ [JM J E [J C F M J O BJ ZU

The main function.
� [J

main

X O DG E HN D H B F D J� G J S E HN DF I X O DG E HN D H D BJ] JM F I \F C B_U b DJSF M E HG O IF M B S JG HF I EC H B E [F E E [J M J E OM D B EF E J KJ D EG F D Y J N K H E E J ZU 	

main

X O DG E HN D \ H E [N O EF M J E OM D B EF E J KJ D E F E E [J J D Z Y J [F] J B SM JG H BJ IC F B H X H E \N O I Z J D Z \ H E [

return 0;U � [ H BZJ P D H E HN D [F B Y J J D KF ZJ XN M [ H B EN M HG F IM J F BN D B KN B E IC � H E H B F D F DN KF IC G N K SF M J Z ENN E [JM X O DG E HN D B d \ [ HG [ \ H I I Y J Z H BG O B BJ Z IF E JM e U � [JM J XN M J_^ \J B E HG W EN E [J J� S I HG H EM J E OM DB E F E J KJ D E F D Z F B W C N O EN ZN E [J BF KJ U

Using directives.

V E H B SN B B H Y IJ EN F] N H Z F I I

std::

SM J P� J B E [M N O T [N DJ F Z Z H E HN DF I I H DJ N X

G N ZJ_^ F

using

' � �� � � �4 � U V DG F BJ N X

power8.C^ E [ H B \N O I Z IN N W I H WJ H D �M N TM F K � U

g

// Program: power8.Ch

// Raise a number to the eighth power.ikj

#include <iostream >lkm

using namespace std;n




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

o

int main()p

{gq

// inputg g

cout << "Compute x^8 for x =? ";g h

int a;g i

cin >> a;g jg l

// computationg m

int b = a * a; // b = a^2g n

b = b * b; // b = a^4g og p

// output b * b, i.e., a^8hq

cout << a << "^8 = " << b * b << ".\n";h g

return 0;h h

}

Program 3: " �� + � r" � & � � = # � � !+ ( @

� [J

using

Z HM JG E H] J H B F ZJG IF M F E HN D B EF E J KJ D EN X E [J XN M K

using namespace

��

V E F I IN \ B O B EN O BJ F I I XJ F E OM J B XM N K DF KJ B SFG J

X

\ H E [N O E � OF I H XC H D T E [J K E [M N O T [ E [JSM J P� X::U � [ H B KJG [F D H B K BJ J K B � O H E J [J I S X O I F E PM B E B H T [ E^ Y O E H E [F B BJ] JM J ZM F \ YF G W BE [F E SM J] J D E O B XM N K O B H D T d IJ E F IN DJ F Z] N G F E H D T e H E H D E [ H B YN N WU� J E f B B EF M E \ H E [ E [J KF �N M ZM F \ YFG WU �F KJ B SFG J B KF C [F] J F IF M TJ D O K Y JM N X XJ F E OM J Bd H D SF M E HG O IF M ^ E [J DF KJ B SFG J

std

[F B e^ \ H E [ F IF M TJ D O K Y J M N X DF KJ B_U cin F D Z

cout

F M JE \N B OG [ DF KJ B XM N K E [J DF KJ B SFG J

stdU V E H B] JM C Z H $G O I E dF D Z F I BN DN E ZJ B HM F Y IJ e ENW DN \ F I I E [J BJ DF KJ B U b D E [J N E [JM [F D Z^ H E & � # � ' Y J TN N Z EN W DN \ E [J K H DN M ZJ M ENF] N H ZG N D � HG E B \ H E [ E [J DF KJ B & � H D EM N Z OG J U �N M J� F K S IJ ^ H X \J ZJ P DJ F ] F M HF Y IJ DF KJ Z

cout

BN KJ \ [JM J H D �M N TM F K � ^ \J F M J F B W H D T XN M EM N O Y IJ c \ [J D \J IF E JM O BJ E [J J� SM J B B HN D

cout^ H E H B DN EG IJ F M \ [J E [JM H EM J XJ M B EN E [J B EF D ZF M ZN O E S O E B EM J F K^ N M EN N OM ] F M HF Y IJ U"J G F D J F B H IC F] N H Z E [J ] F M HF Y IJ DF KJ

cout^ N XG N OM BJ_^ Y O E \J KF C FG G H ZJ D EF I IC H D EM N Z OG JF DN E [JM DF KJ E [F E F I BN F S S J F M B H D E [J DF KJ B SFG J

stdU � [J O D XN M E O DF E J G N D BJ � OJ DG J H BE [F E H D BN KJ J� SM J B B HN DN XN OM SM N TM F K^ E [ H B DF KJ K H T [ E !� � M J XJM EN E [J XJ F E OM J \JH D EM N Z OG J Z^ Y O E EN F XJ F E OM J N X E [J BF KJ DF KJ XM N K E [J B EF D ZF M Z I H YM F M C U "J KF C J D ZO S B H IJ D E IC O B H D T F XJ F E OM J XM N K E [J B EF D ZF M Z I H YM F M C E [F E \J ZN D f E J] J D W DN \ F D Z E [F E

\J DJ] JM H D E J D ZJ Z EN O BJ U � [J M J B O I E H D T B EM F D TJ Y J [F] HN M N XN OM SM N TM F KG F D Y J ] JM CZ H $G O I E EN EM FG W ZN \ D)UV D E [J N M H T H DF I SM N TM F K

power8.C^ H D EM N Z OG H D T F DF KJ

cout

dN M F DC N E [JM DF KJ F I BNF S S J F M H D T H D DF KJ B SFG J

std

e ZN J B DN EG F O BJ F DC [F M Kc \ H E [N O E E [J

std::

� OF I H PG F E HN D^H EG F D DJ] J M � FG G H ZJ D EF I IC  M J XJM EN BN KJ E [ H D T XM N K E [J B EF D ZF M Z I H YM F M C UL JM J H B E [J BJG N D Z ZM F \ YFG WN X

using

Z HM JG E H] J B_U 	 IF M TJ SM N TM F KG N D EF H D B KF DCDF KJ B^ F D Z H DN M ZJM EN WJ J S EM FG WN X^ H E H B ZJ B HM F Y IJ E [F E E [J DF KJ � E J I I B O B \ [JM J H E

G N KJ B XM N Kc H B H E F DF KJ \J [F] J H D EM N Z OG J Z^ N M ZN J B H EG N KJ XM N K F I H YM F M C � V X BN ^ XM N K

� � �� �� �� 	
 � � � �� � ��  � �

\ [ HG [N DJ � " H E [

using

Z HM JG E H] J B^ \J IN BJ E [F E H D XN M KF E HN D^ KJ F D H D T E [F E E [J SM N TM F KY JG N KJ B IJ B BM J F ZF Y IJ F D Z KN M J Z H $G O I E EN KF H D EF H DU

2.1.16 Goals

Dispositional.

	 E E [ H B SN H D E^ C N O B [N O I Z U U U

� e O D ZJM B EF D Z E [J YF B HG BC D E FG E HG F I F D Z BJ KF D E HG F I E JM K BN X QR R ^ H D SF M E HG O IF M �� %" �� � � �� !^ � " � �� �� �^ � � � ��  � ! �^ �4 � � #�^ �4 � � #�^ � � �� �� �^ F D Z 4 � � �� � �� �

� e O D ZJM B EF D Z BC D EF � F D Z BJ KF D E HG BN X E [J SM N TM F K

power8.CU
Operational.

V D SF M E HG O IF M ^ C N O B [N O I Z Y J F Y IJ EN U U U

d� � e ZJ BG M H Y J E [J YF B HG BC D EFG E HG F I F D Z BJ KF D E HG F I E JM K BN X QR R d F B I H B E J Z F YN ] J e H DC N OM N \ D \N M Z B F D Z T H] J J� F K S IJ B�

d� � e E J I I \ [J E [JM F T H] J DG [F M FG E JM BJ � OJ DG J H B F D H ZJ D E H PJM �

d� � e E J I I \ [J E [JM F T H] J DG [F M FG E JM BJ � OJ DG J H B F B H K S IJ J� SM J B B HN D^ F B ZJ P DJ Z Y J IN \�
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2.1.17 Exercises

Exercise 1
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Exercise 3
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2.1.18 Challenges

Exercise 7
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