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*
*

:'183*;+0'*8&<-*+8*3=-*,18-*>-,+?@*
%

% % % % % % % % % % %
%

./%0/1%1230%1"#$%4(56%/763%201#)%1/)8%9:%1"6%$1(;;%1/%8/%$/&%
%

!"#$%<2#=%#$%>?)/$68@9//A&B%%C/D6763E%:/2%F(:%21#)#=6%823#05%1"6%<2#=%/06%1D/@$#868%%
4(56%GH&IJ%!%,,JK%/;%0/16$E%1:468%/3%D3#1160E%(08%(%460%/3%460?#)E%0/1"#05%6)$6&%

%
L?3(4%4(463%#$%#0?)2868%(1%1"#$%8/?2F601M$%608&%

N0)6$$%/1"63D#$6%0/168E%($$2F6%1"(1%(0:%43/9)6F$%"636#0%36;63%1/%O&%
%
%

!1'A,-*;+0'*3-&A=18.*4-,,+?B9*8&<-@*
*

P)6Q%O"(05%

P)6Q%C25/0%

P0(%R/8(%

P$"#0%L"("%

S60%T($$609235%

.(0%P3F608(3#=%

.67%U23A(:($1"(%

./25%V)/:8%

W))60%'(3963%

'633#$%X"(05%

'#)%X6F9/D#?=%
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[6;;%L/)061%

[636F:%O2$"F(0%

[/"0%!3#$1(0%

[/$"%S/)82?%
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V(2360%O(37()"/%

V66%W7(056)(A/$%

V2#$%.2(316%

T(31(%S3()#?%

T(11%O"(31#63%

%

%

T6)#$$(%]#2%

T#?"(6)%O"60%

T#?"(6)%^963$1%

T#A6%!6/8/36$?2%

U20#1%L"("%
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R/9%S/D860%

R/$6%O(/%

L?/11%O3/2?"%

L/4"#6%O"(05%
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!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

*%-%*+%

/0,123,-*!4+25-6**
%

'./%0(1"%.2%3"0%2.)).4#56%780$3#.5$%./%$3(309053$:%1#/1)0%3"0%)0330/%;(:%<:%1:%./%=>%.2%3"0%.50%/0$?.5$0%3"(3%

<0$3%(5$40/$%3"0%780$3#.5%./%1.9?)030$%3"0%$3(309053@%A.8%500=%5.3%0B?)(#5%A.8/%(5$40/$&%

*
+&% ;+%?.#53$&>%%C".$0%"0(=%1(5%<0%2.85=%#5%3"0%10#)#56%.2%3"0%D.8560E%

% (&% F0#)#56%F(3G$%

% <&% H(??A1(3G$%

% 1&% D.)/8$G$%

% =&% I05%J(//05.G$%

%

,&% ;,%?.#53&>%%H.4%9(5A%($30/#$K$%;*>%4#))%3"0%1.=0%<0).4%?/#53E%

 for (int i = 0; i > 0; i++) 
     printf("*"); 

% (&% +%

% <&% *
L,
%M%,%

% 1&% *
L*
%M%,%

% =&% #52#5#3A%

%

*&% ;,%?.#53&>%%H.4%9(5A%($30/#$K$%;*>%4#))%3"0%1.=0%<0).4%?/#53%#2%x%#$%#5#3#())A%0E%

 while (x > 0) 
 { 
     printf("*"); 
     x--; 
 } 

% (&% M,%

% <&% +%

% 1&% ,%

% =&% #52#5#3A%

%

L&% ;,%?.#53&>%%H.4%9(5A%($30/#$K$%;*>%4#))%3"0%1.=0%<0).4%?/#53%#2%x%#$%#5#3#())A%0E%

 do 
 { 
     printf("*"); 
     x--; 
 } 
 while (x > 0); 

% (&% M,%

% <&% +%

% 1&% ,%

% =&% #52#5#3A%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

L%-%*+%

N&% ;,%?.#53&>% %H.4%9(5A%3#90$%98$3%A.8%30(/%(%,:+*NO?(60%?".50<..K% #5%"()2% #5%./=0/%3.%4"#33)0% #3%

=.45%3.%(%$#56)0%?(60E%

% (&% P%

% <&% ,+%

% 1&% L*%

% =&% Q,*%

%

Q&% ;,%?.#53&>%%!"0%RSFTT%U()80%.2%A:%#5%<#5(/A:%#$%

% (&% +,++++,+&%

% <&% ,+++++,+&%

% 1&% ++,++++,&%

% =&% +,+++++,&%

*
*
<'0-*+'*=&,8-6*
*
'./%0(1"%.2%3"0%$3(309053$%<0).4:%1#/1)0%!%#2%3"0%$3(309053%#$%3/80%./%'%#2%3"0%$3(309053%#$%2()$0&%

%

V&% !% '% ;+%?.#53$&>%%W8/%5(2X/0%U2%W&%

Y&% !% '% ;,%?.#53&>%%T5%3"0%4./$3%1($0:%3"0%/855#56%3#90%.2%Z8<<)0%S./3%#$%#5%!;"*>&%
P&% !% '% ;,%?.#53&>%%malloc%()).1(30$%909./A%.5%3"0%$3(1K&%

[&% !% '% ;,%?.#53&>%%R%28513#.5%3"(3%1())$%#3$0)2%#$%$(#=%3.%<0%/018/$#U0&%

,+&% !% '% ;,%?.#53&>%%T%=0$0/U0%(%2/00%?.#53\%

%

%

>15429.*7+'*?--@*$A*
%

,,&% ;,%?.#53&>%%J0/2./9%3"0%<0).4%1()18)(3#.5%#5%<#5(/A&%%S".4%(5A%4./K%;#$%$:%(5A%,$%1(//#0=>&%
%

%

%

  0 0 0 1 1 0 0 1  
+  0 0 0 1 1 0 0 1 %

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

N%-%*+%

,*&% ;*%?.#53$&>%%F.5$#=0/%3"0%S1/(31"%$1/#?3%<0).4&%

%

%

%

% F.9?)030%3"0%3/(5$)(3#.5%.2%3"#$%S1/(31"%$1/#?3%3.%(%F%?/.6/(9%<0).4&%%R$$890%3"(3%8&:%3/(5$)(30$%
3.%printf@%5.%500=%2./%504)#50$%;\n>&%%]0$3%($$8/0=%3"(3%98)3#?)0%3/(5$)(3#.5$%(/0%?.$$#<)0@%A.8G/0%

40)1.90%3.%#53/.=810%U(/#(<)0$%<0$#=0$%n%(5=^./%1/.$$%.83%.8/%=01)(/(3#.5%.2%n%()3.603"0/%$.%).56%
($%A.8/%F%?/.6/(9G$%.83?83%#$%078#U()053%3.%3"0%S1/(31"%$1/#?3G$&%

%

 #include <stdio.h> 
 
 int 
 main(void) 

{ 
     int n = 10; 
%

%

%

%

%

%

%

%

%

%

%

%

%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%
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Q%-%*+%

B+,-*B-(-'8&,6%
%

,L&% ;*% ?.#53$&>% % F.5$#=0/% _/2(5G$% ?/.6/(9:% <0).4:%4".$0% )#50$% "(U0% <005% 589<0/0=% 2./% 3"0% $(K0% .2%

=#$18$$#.5&%

%

1  #include <cs50.h> 
2  #include <stdio.h> 
3 
4  int 
5  main(void) 
6  { 
7      int n = GetInt(); 
8      if (n == 0); 
9          printf("zero"); 
10 } 
%

R11./=#56%3.%_/2(5:%3"#$%?/.6/(9%#$%$8??.$0=%3.%?/#53%zero%.5)A%#2%(%8$0/%#5?83$%0%4"05%?/.9?30=%

<A%GetInt&%%Z83%3"0/0G$%(%<86\%%T5%34.%$0530510$:%$3(30%4"(3%#3%(138())A%=.0$%(5=%?/.?.$0%".4%3.%
2#B%#3&%

%

%

%

%

%

%

,N&% ;*% ?.#53$&>% % F.5$#=0/% I0//AG$% ?/.6/(9:% <0).4:%4".$0% )#50$% "(U0% <005%589<0/0=% 2./% 3"0% $(K0% .2%

=#$18$$#.5&
,
%

%

1  #include <cs50.h> 
2  #include <stdio.h> 
3   
4  int 
5  main(void) 
6  { 
7      int n = GetInt(); 
8      if (n = 1) 
9          printf("one"); 
10 } 
%

R11./=#56%3.%I0//A:%3"#$%?/.6/(9%#$%$8??.$0=%3.%?/#53%one%.5)A%#2%(%8$0/%#5?83$%1%4"05%?/.9?30=%

<A%GetInt&%%Z83%3"0/0G$%(%<86\%%T5%34.%$0530510$:%$3(30%4"(3%#3%(138())A%=.0$%(5=%?/.?.$0%".4%3.%
2#B%#3&%

%

%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,
%R$$890%3"(3%3"#$%?/.6/(9%#$%1.9?#)0=%4#3".83%–Wall&%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%
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%&'(&')*!+,,-.-*'())%*+,+*

V%-%*+%

C2.*D/E6*
%

,Q&% ;N%?.#53$&>% % './%0(1"%()6./#3"9%<0).4:% $?01#2A% (5%8??0/% ;!>% (5=% ).40/% ;`>%<.85=%.5% #3$% /855#56%
3#90&% %R$%0B(9?)0$:%40GU0%2#))0=%#5%34.%<.B0$%2./%A.8&% %R$$890%3"(3%3"0%)#5K0=%)#$3$%(5=%(//(A$%#5%

780$3#.5%(/0%())%.2%)0563"%"&%%a.%5.3%($$890%3"(3%(%=(3(%$3/8138/0%#$%$./30=%./%85$./30=%85)0$$%3.)=&%%%

%

F,.+'214G* !* H*

$./3#56%(5%(//(A%4#3"%b0/60%S./3% & %

$./3#56%(5%(//(A%4#3"%S0)013#.5%S./3% & %

#5$0/3#56%#53.%(%8+'1-)%)#5K0=%)#$3% "& %

$0(/1"#56%(%8+'1-)%(//(A%4#3"%Z#5(/A%S0(/1"% & %

$0(/1"#56%(%8+'1-)%)#5K0=%)#$3%4#3"%D#50(/%S0(/1"% % ,%

%

%

C21*?28-6*
*
,V&% ;L%?.#53$&>%%F.9?)030%3"0%3(<)0%<0).4:%$?01#2A#56%#5%3"0%/#6"3O"(5=%1.)895%3"0%589<0/%.2%<#3$%;5.3%

<A30$>%8$0=%3.%/0?/0$053%(%U(/#(<)0%.2%0(1"%3A?0%.5%(%L*O<#3%(/1"#30138/0%)#K0%cloud.cs50.net&%%
R$%0B(9?)0$:%40GU0%2#))0=%#5%34.%<.B0$%2./%A.8&%

% % %

1:3-* I218*

char %

char * %

double %

double * %

int L*%

int * L*%

unsigned int %

long long %

%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

Y%-%*+%

<-G3*J&'2&I,-86*
*
,Y&% ;*% ?.#53$&>% % F.5$#=0/% 3"0% ?/.6/(9% <0).4:% 4".$0% )#50$% "(U0% <005% 589<0/0=% 2./% 3"0% $(K0% .2%

=#$18$$#.5&% % !"#$%?/.6/(9% #$%90(53% 3.% 1.5U0/3% 309?0/(38/0$% #5%F0)$#8$% ;F>% 3.%'("/05"0#3% ;'>:% 3"0%

(/#3"903#1%2./98)(%2./%4"#1"%#$%'%c%;[%^%Q>%!%F%d%L*&%
 
1  #include <cs50.h> 
2  #include <stdio.h> 
3 
4  int 
5  main(void) 
6  { 
7      printf("Temperature in C: "); 
8      float c = GetFloat(); 
9      float f = (9 / 5) * c + 32; 
10     printf("%.1f C = %.1f F", c, f); 
11 } 
 
_U05%3".86"%3"#$%?/.6/(9%1.5U0/3$%3"0%2/00e#56%309?0/(38/0%.2%4(30/:%+f%F:%3.%L*f%'%X8$3%2#50:%#3$%

(5$40/$%(/0%$0U0/()%=06/00$%.22%2./%9.$3%0U0/A%.3"0/%1.5U0/$#.5&%%'./%#5$3(510:%#3%3"#5K$%3"0%<.#)#56%

309?0/(38/0% .2% 4(30/:% ,++f% F:% #$% ,L*f% ':% 0U05% 3".86"% #3% $".8)=% <0% *,*f% '\% % T5% 34.% $0530510$:%

0B?)(#5%4"A%3"#$%?/.6/(9%#$%0//#56%(5=%?/.?.$0%".4%3.%2#B%#3&%

*
*
*
*
*
*
<428*28*!"#$6*
%

,P&% ;*%?.#53$&>%%]01())%3"(3:%3.%8$0%(5A%.2%3"0%FSQ+%D#</(/AG$%28513#.5$:%A.8%5.3%.5)A%500=%3.%?83%

%

 #include <cs50.h> 
%

% (3.?%A.8/%1.=0:%A.8%()$.%500=%3.%?($$%3"0%-lcs50%2)(6%3.%gcc%4"05%1.9?#)#56:%4"#1"%9#6"3%200)%

/0=85=(53&%%Z83%3"#$%#include%(5=%3"#$%-lcs50%?)(A%=#220/053%/.)0$%#5%3"0%?/.10$$%.2%1.9?#)(3#.5&%%

T5%34.%$0530510$:%4"(3%/.)0%=.0$%0(1"%?)(AE%

*
*
*

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

P%-%*+%

K025@2-86*
%

R5$40/%3"0%780$3#.5$%<0).4%#5%5.%9./0%3"(5%3"/00%$0530510$%0(1"&%

%

,[&% ;,%?.#53&>%%C"(3G$%?$08=.1.=0E%

%

%

%

%

%

%

%

%

%

*+&% ;*%?.#53$&>%%C"(3G$%3"0%=#220/0510%<034005%\n%(5=%\rE%
%

%

%

%

%

%

%

%

%

*,&% ;,%?.#53&>% %_U05%3".86"%*
L*
% #$%N:*[N:[VY:*[V:%3"0% )(/60$3%U()80%3"(3%(%L*O<#3%int%1(5%/0?/0$053% #$%

.5)A%*:,NY:NPL:VNY&%%C"AE%%%

%

%

%

%

%

%

%

%

%

**&% ;*%?.#53$&>%%J/.?.$0%34.%4(A$%#5%4"#1"%A.8%1(5%3/#660/%(%$062(8)3&%

%

%

%

%

%

%

%

%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%
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[%-%*+%

L8-'*M''+'6*
%

T3%38/5$%.83%3"(3%3"0%FSQ+%D#</(/A%#9?)09053$%GetFloat%981"%)#K0%#3%=.0$%GetInt&%%T5%?(/3#18)(/:%#3%1())$%
sscanf%#5%./=0/%3.%?(/$0%line:%?0/%3"0%<0).4%0B10/?3%2/.9%cs50.c:%4".$0%)#50$%"(U0%<005%589<0/0=%

2./%3"0%$(K0%.2%=#$18$$#.5&%

%

1  float 
2  GetFloat(void) 
3  { 
4      while (true) 
5      { 
6          string line = GetString(); 
7          if (line == NULL) 
8              return FLT_MAX; 
9          char c; float f; 
10         if (sscanf(line, " %f %c", &f, &c) == 1) 
11         { 
12             free(line); 
13             return f; 
14         } 
15         else 
16         { 
17             free(line); 
18             printf("Retry: "); 
19         } 
20     } 
21 } 

%

*L&% ;,%?.#53&>% %S8??.$0%3"(3%sscanf%/038/5$%0% #5% )#50%,+&% % T5%(%$0530510:%0B?)(#5%4"(3%3"0%8$0/%98$3%

"(U0%=.50%4"05%?/.9?30=%2./%(%2).(3#56O?.#53%U()80&%

%

%

%

%

%

%

%

%

*N&% ;,%?.#53&>% %S8??.$0%3"(3%sscanf%/038/5$%2% #5% )#50%,+&% % T5%(%$0530510:%0B?)(#5%4"(3%3"0%8$0/%98$3%

"(U0%=.50%4"05%?/.9?30=%2./%(%2).(3#56O?.#53%U()80&%

%

%

%

%

%

%

%

%

*
*

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,+%-%*+%

N'+.'&GG-'*M''+'6*
%

*Q&% ;*%?.#53$&>% %F.5$#=0/%3"0%<0).4:%(%28513#.5%#5305=0=%3.%1(?#3()#e0% #3$%(/689053:%4".$0%)#50$%"(U0%

<005%589<0/0=%2./%3"0%$(K0%.2%=#$18$$#.5&%

%

1  void 
2  capitalize(char c) 
3  { 
4      if (islower(c)) 
5          c = toupper(c); 
6  } 
%

_U05%3".86"%3"0%28513#.5%1.9?#)0$%X8$3%2#50%;($$89#56%A.8%#51)8=0%(5A%5010$$(/A%"0(=0/%2#)0$>:%3"0%

28513#.5%5.503"0)0$$%(??0(/$%3.%<0%</.K05:%<01(8$0%1.=0%)#K0%

%

char c = 'a'; 
printf("%c", c); 
capitalize(c); 
printf("%c", c); 
%

?/#53$% (% ).40/1($0%a% <.3"% 3#90$&% % T5% X8$3% (% 204% $0530510$:% 0B?)(#5% 4"A%capitalize% =.0$% 5.3%
(138())A%1(?#3()#e0%#3$%(/689053%($%#5305=0=%(5=%?/.?.$0%".4%3.%2#B%#3&%

%

%

%

%

%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,,%-%*+%

C+11,-O8P6*
*
F.5$#=0/%3"0%?/.6/(9%<0).4:%4".$0%)#50$%"(U0%<005%589<0/0=%2./%3"0%$(K0%.2%=#$18$$#.5&%

%

1  #include <cs50.h> 
2  #include <stdio.h> 
3 
4  int  
5  main(void) 
6  { 
7      int n; 
8      do 
9      { 
10         n = GetInt(); 
11     } 
12     while (n < 0); 
13     if (n == 1) 
14     { 
15         char *s = "bottle"; 
16     } 
17     else 
18     { 
19         char *s = "bottles"; 
20     } 
21     printf("%s\n", s); 
22 } 
%

g52./385(30)A:%4"05%A.8%3/A%3.%1.9?#)0%3"#$%?/.6/(9:%gcc%/0?./3$%3"0$0%0//./$h%
%

program.c: In function 'main': 
program.c:15: error: unused variable 's' 
program.c:19: error: unused variable 's' 
program.c:21: error: 's' undeclared (first use in this function) 
%

*V&% ;*%?.#53$&>%%T5%5.%9./0%3"(5%3"/00%$0530510$:%#=053#2A%(5=%0B?)(#5%3"0%9#$3(K0;$>%#5%3"0%?/.6/(9%

3"(3%3/#660/0=%3"0$0%0//./$&%

%

%

%

%

%

%

%

*Y&% ;,%?.#53&>%%T5%(%$0530510%./%34.:%0B?)(#5%4"(3%3"#$%?/.6/(9%#$%?/0$89(<)A%#5305=0=%3.%=.:%3".$0%

0//./$%($#=0&%

%

%

%7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,*%-%*+%

N+291-'*=09*Q214+01*C29@:6*
%

*P&% ;*% ?.#53$&>% % F.5$#=0/% 3"0% ?/.6/(9% <0).4:% 4".$0% )#50$% "(U0% <005% 589<0/0=% 2./% 3"0% $(K0% .2%

=#$18$$#.5&%%R$$890%3"(3%GetString%50U0/%/038/5$%NULL&%
%

1  #include <cs50.h> 
2  #include <stdio.h> 
3 
4  int 
5  main(void) 
6  { 
7      char *s1 = GetString(); 
8      char *s2 = GetString(); 
9      if (s1 == s2) 
10         printf("same"); 
11     else 
12         printf("different"); 
13 } 
%

_U05%#2% T% 3A?0%0B(13)A%3"0%$(90%3"#56%34#10%4"05%?/.9?30=%<A%GetString:% 3"#$%?/.6/(9%()4(A$%

/0?./3$%3"(3%9A%#5?83$%(/0%=#220/053&%%T5%5.%9./0%3"(5%3"/00%$0530510$:%0B?)(#5%4"A%3"(3%#$&%%%

%

%

%

%

%

%

%

*[&% ;L%?.#53$&>%%F.5$#=0/%3"0%1.=0%<0).4&%

%

int i = 1; 
int j = 2; 
int k = 7; 
int *p = &j; 
*p += 1; 
%

F.9?)030%3"0%3(<)0%<0).4:%$?01#2A#56%#5%3"0%/#6"3O"(5=%1.)895%0B(13)A%4"(3%4.8)=%<0%?/#530=%<A%

0(1"%1())%3.%printf:%($$89#56%printf% #$%1())0=%(230/%())%.2%3"0%)#50$%(<.U0%"(U0%<005%0B01830=&%%
R$%(5%0B(9?)0:%40GU0%2#))0=%#5%3"0%2#/$3%<.B%2./%A.8&%

%

81&1-G-91* Q4&1*Q+0,)*I-*3'291-)*

printf("%d", i); 1 

printf("%d", j);  

printf("%d", *p);  

printf("%d", k);  

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,L%-%*+%

L+&% ;L%?.#53$&>%%]01())%3"(3%strlen%#$%(%28513#.5%3"(3:%(11./=#56%3.%#3$%9(5%?(60:%i1()18)(30$%3"0%)0563"%

.2%3"0%$3/#56%s:%5.3%#51)8=#56%3"0%30/9#5(3#56%'\0'%1"(/(130/&j%%g52./385(30)A:%A.8%$009%3.%"(U0%

9#$?)(10=%string.h:%4"0/0%strlen% #$%8$8())A%=01)(/0=:% (5=% $.%A.8%98$3% /04/#30% 3"#$% 28513#.5%

A.8/$0)2&% % F.9?)030% 3"0% #9?)09053(3#.5% .2% strlen% <0).4&*% % T2% s% "(??05$% 3.% <0% NULL:% A.8/%
#9?)09053(3#.5%98$3%/038/5%0&%

%

int 
strlen(char *s) 
{ 

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
**
**
*ON'+1+P1:325&,*F,-R6*
%

L,&%%% ;L%?.#53$&>%%Z0).4%(/0%3"0%5(90$%.2%$.90%?.?8)(/%F%28513#.5$%().56%4#3"%$899(/#0$%3"0/0.2&
L
%

%

709512+9 80GG&':*
isalnum 3/80%#2%(%1"(/(130/%#$%()?"(5890/#1%

isalpha 3/80%#2%(%1"(/(130/%#$%()?"(<03#1%

isdigit 3/80%#2%(%1"(/(130/%#$%(%=#6#3%

islower 3/80%#2%(%1"(/(130/%#$%(%).40/1($0%)0330/%

isupper 3/80%#2%(%1"(/(130/%#$%(5%8??0/1($0%1"(/(130/%

tolower 1.5U0/3$%(%1"(/(130/%3.%).40/1($0%

toupper 1.5U0/3$%(%1"(/(130/%3.%8??0/1($0%

%

g52./385(30)A:%R)0B%H86.5%(%10/3(#5%$.90.50%=#=5G3%/0()#e0%3"(3%3"0$0%28513#.5$%()/0(=A%0B#$30=:%

(5=%$.%"0%/0O#9?)090530=%$.90%;<83%5.3%())>%.2%3"09%"#9$0)2&% %_9<(//($$0=%.510%"0%=#$1.U0/0=%

"0G=%/0#5U0530=%$0U0/()%4"00)$:%"0%78#1K)A%/0=(130=%;#$%$:%<)(1K0=O.83>%"#$%28513#.5$G%?/.3.3A?0$%$.%
3"(3%5.%.50%4.8)=%K5.4&%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%
*
%'./%$#9?)#1#3A:%40%"(U0%=01)(/0=%strlenG$%/038/5%3A?0%($%int%;#5$30(=%.2%size_t>:%(5=%40%"(U0%5.3%=01)(/0=%
strlenG$%?(/(9030/:%s:%($%const&%
L
%R=(?30=%2/.9%cppreference.com&%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,N%-%*+%

F.9?)030%3"0%3(<)0%<0).4%<A%#520//#56%(5=%/01./=#56%#5%3"0%)023O"(5=%1.)895%(%?/.3.3A?0%2./%3"(3%

/.4G$%28513#.5@%5.%500=%2./%(%$09#1.).5&%%R$%(5%0B(9?)0:%40GU0%2#))0=%#5%3"0%2#/$3%<.B%2./%A.8&%%]0$3%

($$8/0=% 3"(3%98)3#?)0% ?/.3.3A?0$%9#6"3% <0% ?.$$#<)0% 2./% 0(1"% 28513#.5&% % ]01())% 3"(3% (% ?/.3.3A?0%

#51)8=0$%(% 28513#.5G$% /038/5% 3A?0:%5(90:% (5=%(5A%?(/(9030/$&% %R5=% /0()#e0% 3"(3%.5)A% 2.8/%.2% 3"0%

$0U05%28513#.5$%(<.U0%(/0%#9?)090530=%<0).4&%

%

3'+1+1:3-* 709512+9*

 
bool 
isalnum(char c)%

type 
function(parameter) 
{ 
    if (isalpha(c) || isdigit(c)) 
        return true; 
    else 
        return false; 
} 

% type 
function(parameter) 
{ 
    if ('A' <= c && c <= 'Z') 
        return c - 'A' + 'a'; 
    else 
        return c; 
} 

% type 
function(parameter) 
{ 
    if ('A' <= c && c <= 'Z') 
        return true; 
    else 
        return false; 
} 

% type 
function(parameter) 
{ 
    if ('0' <= c && c <= '9') 
        return true; 
    else 
        return false; 
} 

%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,Q%-%*+%

F4S*G-G+'2-86*
%

L*&% ;Q%?.#53$&>%%]01())%3"(3%(%?/.6/(9G$%909./A%$?(10%1(5%<0%=0?#130=%($%?0/%3"0%2#68/0%<0).4&%%k0B3%

3.%0(1"%$069053%.2%909./A:%1#30%$.903"#56%3"(3%603$%$3./0=%#5%3"(3%$069053:%X8$3%($%40GU0%=.50%

2./%A.8%2./%3"0%<.33.99.$3%$069053&%

%

1-R1* "%

%

29212&,2T-)*)&1&* "%

%

0929212&,2T-)*)&1&* "%

%

*
4-&3*
# * "%

%

*
*
*
*
*

%
%

*
$ *

81&5@* "%
%

-9(2'+9G-91*(&'2&I,-8* "% $?01#()%U(/#(<)0$%)#K0%3"0%8$0/G$%8$0/5(90%

%

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,V%-%*+%

F'.46*
%

LL&% ;L% ?.#53$&>% % F.5$#=0/% 3"0% ?/.6/(9% <0).4:% 4".$0% )#50$% "(U0% <005% 589<0/0=% 2./% 3"0% $(K0% .2%

=#$18$$#.5&%

%

1  #include <stdio.h> 
2  #include <string.h> 
3 
4  int 
5  main(int argc, char *argv[]) 
6  { 
7      // TODO 
8  } 

%

R$$890%3"(3%3"#$%?/.6/(9%#$%()4(A$%0B01830=%($%2.)).4$&%

%

./a.out foo bar baz 
%

S8??.$0%3"(3%)#50%Y%#$%/0?)(10=%4#3"%0(1"%.2%3"0%$3(309053$%<0).4:%.50%(3%(%3#90:%(5=%3"0%?/.6/(9%

#$%/01.9?#)0=%0(1"%3#90&% %F.9?)030%3"0%3(<)0%<0).4%<A%/01./=#56%#5%3"0%/#6"3O"(5=%1.)895%4"(3%

4.8)=%<0%?/#530=%4"05%3"(3%/.4G$%$3(309053%#$%0B01830=&%%R$%(5%0B(9?)0:%40GU0%2#))0=%#5%3"0%2#/$3%

<.B%2./%A.8&%

%

81&1-G-91* Q4&1*Q+0,)*I-*3'291-)*

printf("%s", argv[0]); ./a.out 

printf("%c", argv[0][1]); %

printf("%c", argv[1][0]); %

printf("%s", &argv[1][1]); %

printf("%d", strlen(argv[0])); %

printf("%d", strlen(&argv[0][2])); %

printf("%d", argc); %

*
*
*

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,Y%-%*+%

='+G*=,++'*1+*!-2,29.6*
%

LN&% ;*%?.#53$&>%%]01())%3"(3%3"0%i2)../j%.2%$.90%/0()%589<0/:%':%8$8())A%4/#3305%%'&:%#$%3"0%)(/60$3%#53060/%
)0$$% 3"(5% ./% 078()% 3.% '&% % './% #5$3(510:% %Q+&+&% c% Q+:% %Q+&,&% c% Q+:% %Q+&Q&% c% Q+:% %Q+&[&% c% Q+:% (5=%
%Q+&[[[&%c%Q+&% %F.9?)030% 3"0% #9?)09053(3#.5%.2%floor%<0).4&% %l.8%9(A%($$890%3"(3%x%4#))%<0%
5.5O506(3#U0&%%l.8%9(A%5.3%8$0%(5A%28513#.5$%=01)(/0=%#5%math.h&%

%

int 
floor(float x) 
{ 

%

%

%

%

%

%

%

%

%

%

%

LQ&% ;*% ?.#53$&>% % ]01())% 3"(3% 3"0% i10#)#56j% .2% $.90% /0()% 589<0/:% ':% 8$8())A% 4/#3305% ''(:% #$% 3"0%%
$9())0$3%#53060/%6/0(30/%3"(5%./%078()%3.%'&%%'./%#5$3(510:%'N[&++,(%c%Q+:%'N[&,(%c%Q+:%'N[&Q(%%c%Q+:%%
'N[&[(% %c%Q+:%(5=%'Q+&+(% %c%Q+&% %F.9?)030%3"0% #9?)09053(3#.5%.2%ceil%<0).4&% %l.8%9(A%($$890%

3"(3%x%4#))%<0%5.5O506(3#U0&%%l.8%9(A%5.3%8$0%(5A%28513#.5$%=01)(/0=%#5%math.h:%<83%A.8%9(A%1())%

A.8/%.45%U0/$#.5%.2%floor&%
%

int 
ceil(float x) 
{ 

%

%

%

%

%

%

%

*
*

7+'*81&77*08-*+9,:*
%

%%%%%%;*
%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,P%-%*+%

N!*UDFV*UM<<MB6*
%

!"#$%.50G$%X8$3%2./%285&%%W.%1"01K%A.8/%(5$40/$%3.%/0()%780$3#.5$%<02./0%3(1K)#56%3"#$%.50\%

%

LV&% ;+%?.#53$&>%%F.5$#=0/%3"0%0B10/?3%<0).4%2/.9%3"0%$1/#?3%.2%!((#)%&*+,)%&%
%

PETER 
Yeah.  I, I, I...Listen, that virus you're always talking about.  The one that, 
that could rip off the company for a bunch of money... 
 
MICHAEL 
Yeah?  What about it? 
 
PETER 
Well, how does it work? 
 
MICHAEL 
It's pretty brilliant.  What it does is where there's a bank transaction, and the 
interests are computed in the thousands a day in fractions of a cent, which it 
usually rounds off.  What this does is it takes those remainders and puts it into 
your account. 
 
PETER 
This sounds familiar. 
 
MICHAEL 
Yeah.  They did this in Superman III. 
 
PETER 
Yeah.  What a good movie. 

%

% F.9?)030%3"0%#9?)09053(3#.5%.2%b#1"(0)%Z.)3.5G$%#=0(%<0).4&%%S?01#2#1())A:%3"#$%28513#.5:%steal:%
$".8)=% /.85=% #3$% #5?83:% interest:% 3.% 3"0% 50(/0$3% "85=/0=3":% (5=% 3"05% /038/5% 3"0% =#220/0510%
<034005% 3"(3% /.85=0=% U()80% (5=% 3"0%./#6#5()&% % './% #5$3(510:% #2%interest% #$%1.23456789:% 3"05%
steal%$".8)=%/038/5%0.00456789&%%l.8%9(A%=#$/06(/=%3"0%#5"0/053%#9?/01#$#.5%.2%2).(3#56O?.#53%

U()80$@%9.U#0$%(/05G3%/0()&%

%

 double 
 steal(double interest) 
 { 
%

%

%

%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-*'())%*+,+*

,[%-%*+%

"5'&3*N&3-'6*
*
-./0#"1&."&/0#2&+,1%&3#44&5%&%',6#"%7&58&/0%&2/,((&9"4%22&./0%:3#2%&7#:%)/%7& #"&/0%&2+,)%&+:.;#7%7&(.:&
2.6%&<9%2/#."$&
*
**


