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FXR)
quicksort {int al ], int 1, int r)

intv,i.j. G
iF{r=1)
{
veallinl-1jar
for (2]
i
while lal++i] <w);
while {al-j] > vh;
if{i >= j] break;

I t= alil: ali] = alr]; a[r) = t;
t=ali]; afi] = alr]; all =
quicksort {a, I, i-1);
quicksort {a, i+l rk

b
}

A Z2a9 Y & T3 0 2 A quick sortE T H 3= C F<4=©] 1 Robert Sedgewick]
Algorithms in C (Addison Wesley, New York, 1990) 118% of] 9t}

ezt {int datal ], int x, int y1{
int pivol;
i, j;
int temp;
i {y>xh|
pivols datalyk im %1 jur;
wehila {1}
while {data [++] < pivot) ;
while {data [—j] > pivat) ;
il (i == j} break;
temp = data [i]; data [il = data ly]; data [y] = temp;
1
temp = data [i]; data [i] = data [y]; data [y] = temp;
mysart (date, 1, i-1§
mysert (dat, i+1, ¥k

}
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#define SwaplA,B) { temp=(A); (A1=(B); IBI=(A); }

void mysort (const int * data, int x, inty) {

imt temg;

la (y > xh{

int pivet = datalyk

int = x-1;

intj=r;

while {1){
while {data [++i] < pivet){ /*do nothing®/}
while (data [—j] > pivot]{ /*do nothing*f }
(i >= ] break:
swap (data [i]. data [y];

1
swap (data [il. data i
mysord (data, x, i-1k
x=i#l;

£ 4 9] o] (CSE-321 Programming Languages 2006 &8} 7])

# typingDown : context —-> Cml.exp -» Cml.tp
®)

and typingDown cxt (Cml.Yar x) = ext x
I typingDown cxt (Cml.Apple, i)} =
if isElim e andalso isIntro i then
case (typingDown cxt e) of
Cel.Fun@A. BY => if typingUp cxt i A then B else raise TypeError
I _ =» raise TypeError
else
raise TypeError
I typingDown cxt (Cml.Fst e) =
if isElim e then
case {(typingDown cxt e) of
Cml.Prod(Al, A2) => Al
1 _ =% raise TypeError
else
raise TypeError
I typingDown ext (Cml.Snd e) =
if isElim e then
case (typingDown cxt e) of
Cml.Prod(Al. A2) => A2
I _ => raise TypeError
else
raise TypeError
I typingDown cxt (Cml.Mithtype (i, A)Y) =
if isIntro i then
if typingUp cxt i A then
i}

else
raise TypeError
else
raise TypeError

(% typingDown: context - Cml.exp -> Cml.tp
*

*# desc : Return a type which hold context I- E dounarrow A
*)
and typingDoun cxt exp =
case exp of
Cml.Var x => ext x
I Cml.fpple. I) =>
if isElimExp e andalso isIntroExp I then
case (typingDouwn cxt e) of
Cml.Fun€f, BY => if typingUp ext I A then B else raise TypeError
I _ =» raise TypeError
else
raise TypeError

I Cml.Fst e =>
if isElimExp e then
case (typingDouwn cxt e) of
Cal.Prod(Al. A2) => Al
| _ => raise TypeError
else
raise TypeError

I Cml.S5nd e =>
if isElimExp e then
case (typingDoun cxt e) of
Cal.Prod(Al. A2) => A2
1 _ => raise TypeError
else
raise TypeError

I Cml.Withtype(I. A) =>
if isIntroExp I then
if typingUp cxt I A then A
else
raise TypeError
else
raise TypeError

[kl



Theorem 2 (Substitution). If Tk e: A and Tyw: A b e O then T+ [efa]é : C.

Proof. By rule induction on the judgment I =T, z: A+ ¢ : C.

y:Ce
Try

er’
Case S Var where € =32

it y
'+

by y
byy:C==x

by y £

by Unordered set on the subdevivation
by weakening on the T+ x: A
induction Hypothesis

by the rule —I

by the definition of substitution

else [efz]el = ¢ by the definition of subsitution
Theorem 2 (Substitution). FT Fe: A and T,z: A b ¢ : C, then T + [efx]e : C.

Proof. By rule induction on the judgment T' =T,z: A+ & : C.

:C €

Case y—C Var where ¢ =y

y==z Subcase 1
[efzly =€ byy=x
'k [efzly: A=C byy:C=z: A
y#ET Subcase 2
Uk lefely=y:C byy #z
o Ty: A bc:B Do o — e a8

e T AL A B h Ve = Ayidlen:
r#y Subcase 1
Ty:Az:Are B by Unordered set on the subderivation
Ty:Abe:d by weakening on the T F e
Ty A b [e/ze induction Hw;puth

s
by the rule —1
by the definition of substitution

Tk Ay AL e
[e/ale! = dy: A" [efale"

™ 3 A 9] o (CSE-321 Programming Languages 2006 & 3}7])
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34 Cx=Z27% 7A9] o] (CSE-101 & 2} A AF] & 2007 381 7))

int find2(FILE #fp. char value[l. char tol1D{ // TpUt2l LI 0A FEIH colunnZ| 2L & valuebfZ 0l M A=l gHop 207
AR, I columnZ| ZFS tollZ 0| MEEICH 2R|SHE 2001 12 0 2|H.
char gar. cmp[501;
while(fscanf(fp, "#s\t%s". to. cmp) I=EOF){
if(stremp(emp. value)==0)
return 1;

t

=1l

T
return 0;
T
int find_2(FILE #fp, char f_valuel[], char s_value[1D{ // fpI]
ST columnCllH QAIGHE P 1. I3 220t GliiE 02 o)
char comp[50];
while(find(fp, f_value)!=0){
fscanf(fp, "\t¥s”, comp):
if(strcmp(comp, s_value)==0)
return 1:

2l ZOIE{U M f_valueZt s_value@| Zr0| Zt2F HEHIH columnil}
S50

[y}

)
|

return 0;

int find grade stu(char stu_num[I1{ //regists.txt I O[A L = SH S JPA AP0l AMES =g & StH = o|=Hef =0

FILE #filel. #file2:
int grade=0, grade_plus:
char stu_cmpL20], subject[20]. garl[20]. gar2[201:
filel=fopen("classes.txt”, "r");
file2=fopen('regists.txt”, "r");
while(fscanf(file2, "¥s\t%s"”, stu_cmp. subject)!=F0F}{
if(stremp(stu_cmp, stu_num)==0){
rewind(filel):
find(filel, subject):
fscanf(filel, "%s", garl):
fscanf(filel, "%s", gar2):
gradet+=gar2[41-43;
T
¥
fclose(filel):
fclose(file2):

return grade:



int check2(FILE *file, char vallll, char val2[1} /xT}2Z ({52 S22 Qg H ) =Z 2=/

{

¥

char com[501]:
while(fscanf (file, "#s\tZs"”, val2, com)!=EOF)

{
if(strcmp{com. vall)==0)
return 1:
¥
return 0;

int match(FILE #file, char #vallll, char #val2[1) /#U}2! [J52| 249

{

¥

char conl100]:
while(checkl(file, wvall)!=0)

{
fscanf(file, "\tis", con):
Bif¢stremp(con. val2)==0)
{
return 1;
¥
¥

return 0;

)2

int calcul_max_grade(char #stid[1) /#S[20] AZGH S HAF =2 T8«

¥

=

int sumgra=0;

char stunuml20]. subject[20]. garll[20], gar2[20]:
FILE #clas. #regi:

clas=fopen("classes.txt”, "r");
regi=fopen{"regists.txt”. "r"):

while(fscanf(regi, "%s\t%s”, stunum, subject)!=EOF)
{

if(strcmp{stunum. stid}==0)

{

rewind(clas):
checkl(clas, subject):
fscanf(clas. "%s"”, garl):
fscanf(clas. "%s". gar2):
sumgra+=gar2[41-48;
}

}

fclose(clas):

fclosel(regi) :

return sumgra:
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