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COMPUTER METHODS FOR PROBLEM SOLVING
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THIS WEEK 1 DISCONVERED
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EMNGINEERS EXCEEDS
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PRODUCTINVITY.
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AMNOTHER
AS LONG
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EQUILIBRIUM
HAS BEEN

(C) Robert J. Vanderbei, Princeton University



Hintson Java Applets

Edit / u/ your nanme/ . | ogi n and set umask to 022,
Copy/ u/ civ201a/l abl/. rhosts to/ u/ your nane.
Create adirectory / u/ your nane/ public_htm / JAVA nyutil .

Copy al filesin/ u/ ci 201a/ public_htm /JAVA nyutil toyour
myut i | directory.

Use chnod to set permissionson /u/ your nanme/ publ i ¢_ht m and every
directory thereunder to dr wxr - xr - X.

Use chnod to set permissions on every filein/ u/ your nanme/ publ i ¢_ht mi
and in every directory thereunder to-rwr--r- -,

Check CLASSPATH by typingecho $CLASSPATH. If it doesn't start out with
../ u/ your nane/ public_htm /JAVA, edit. cshr c to correct the
problem.




Zip Code Finder

Given afilezl | a0. dat :

41371

01001 42.06 72.624 42 )

01002 42.36 72.451 24 Write a program that prompts
01003 42.38 72.516 :

01004 49 36 72 481 for a zip code and then shows
01005 42.42 72.106 |t on amap Of the US.

01008 42.18 72.953
01009 42.19 72.308

0
0
0
01007 42.27 72.402 27
0
0
01010 42.11 72.205 3

99357 46.91 119.61
99359 46.43 118.10
99360 46.11 118.71
99361 46.43 118.10
99362 46.15 118.31
99363 46.11 118.71
99371 46.90 118.28
99401 46.13 117.06
99402 46.16 116.94
99403 46.22 117/.23
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Start with Two Classes:;

public class Zip

Class Zi p -- to Hold Zipcode Data —

{

i nt zip;

double | a

double I o

doubl e X; /[ x-coordinate in azinmuthal projection
\ doubl e v; /] y-coordinate in azinmuthal projection

Class Zi pFi nder --to hold the Program

?ublic cl ass ZiI pri naer extends Frane

/* O ass-gl obal variables */

static int n;

static Zip[] zips;

static Zip nyzip = null;

public static void main(String[] args)

{ [* details later */ }

public synchroni zed void paint (G aphics Q)

{ I* details later */ }
\ /* some other nethods: details later */




ClassZi pFi nder needsamai n()

?ublic static void main(String[] args)

int i, zip, j, junk;
/******************************************
* Read in data. (TED OQUS) */
Puff?redReader i n;
:
} Yn = new BufferedReader (new Fil eReader ("zl | a0. dat"));
catch (Fil eNot FoundExcepti on fe?
Systemerr. println("File not found");
} return;
n = Filel C)readlnt(ln)
ZI ps = ne le[n]
for (i=0; i<n; |++)
zips[i] = neM/Z|p()
zips[i].zip = F|IeIC)readInt( n),;
zips[i].lat = Filel O readDouble(in);
zips[i].lon = -Filel O readDoubl e(in);
} j unk = filelO readlnt(in);
azinmuthal (); // conpute (x,y) coords in azinuthal proj
/********************************************
* en graphi cs w ndow */

Zi pFi nder bs = new Zi pFinder ();
bs. reS|ze(800 800) ;
bs. show() ;




mal n() conti nued

while (true) {
zip = Console.in. readlnt("Enter a zip: ");
if (zip < 0) break;

/* pick one */
j = binsearch( zip );
Il j = brutesearch( zip );

if (] >=0) {
nyzip = zips[j];
Consol e.out. println("Found it "+nyzip.lat+" "+
nmyzi p.1on);
} else {
Consol e.out. println("Not found");
nyzip = zips[-]];
Consol e. out. println("How about "+nyzip. zi pt+":
+nyzip.lat+" "+ nyzip.lon+"?");
}
bs. pai nt ( bs. get G aphi cs());




GraphicsWork isin pal nt ()

public synchroni zed void paint (G aphics Q)

{
doubl e m nx=1000, maxx=-1000, m ny=1000, maxy=-1000, m d;
int i, zip, j;

[* conpute m nx, nmaxx, mny, nmaxy: details later */

G.ginit(g, size().width, size().height, this, false);
GL. ort ho2(m nx, maxx, mny, maxy);

/************************************************

* Show all the points in red */

GL. col or ( Col or. bl ack);
G.clear();

for (i=0; i<n; i++) {
GL. col or (Col or.red);
G.pnt2(zips[i].x, zips[i].y);




Pal nt () continued

try { Thread. sl eep(1000); }
catch( I nterruptedException ie){};

1t (nyzip !'=null) {
G.. col or (Col or. yel | ow);
Q. pnt 2( nyzi p. x, nyzip.y),;
Q. drawstring("HERE", nyzip.Xx, nyzip.y,
"CENTER', "BOITOM);




What isbr ut esearch() ?

)
{

| nt W
Int 1
for (i=0;

static int brutesearch(

[/ 1tem sought

i <n; i++) {

if (w==zips[i].zip) {

}
}

return -1

return i [/ found it

[/ not found

Requires on average
n/2 iterations if item
IS present.

Requires n iterations
If item Is absent.



What isbi nsearch() ?

Requires data

(i.e., zipcodes)

| nt w /1 1tem sought
| g
int | ow, high, md;

V\/nile (Iow<: hi gh) {
(1 ow+hi gh)/ 2;
|f ( W < zlps[md] Z|p) {
high = md - [l
} elseif (w> zlps[md] zip) {
low = md + 1;

static int binsearch( to be sorted.

Requires only log,(n) iterations.
low = 0, high =n-17 " ]gg,(41000) ~ 16.

in | ower half

[ in upper half

} else {
return md; [/ found it
\ }
return -1 /] not found
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Oddsand Ends

Computing minx, maxx, etc.

for (1=0; i<n; i++) {
i f (zips[i].y > maxy) maxy = zips[i].y;
i f (zips[i].y < mny) mny = zips[i].y;
for (1=0; i<n; i++) {
I f (zips[i].x > maxx) maxx = zips[i].X;
i f (zips[i].Xx < mnx) mnx = zips[i].X;
maxx = maxx + 0.05 * (maxx - m nx) .
mnx = mnx - 0.05 * (maxx - m nx) IranWtS‘
maxy = maxy + 0.05 * (maxy - mny) | nport java. awt . *;
mny = mny - 0.05 * (nmaxy - mny) i mport java.text.*:
: ; .
i f (maxx - mnx > maxy - niny) { !nport java. 0.7,
md = (mny + maxy)/2; I mport myutil.*;
maxy = md + (maxx - mnx)/2 | nport ccj.*;
mny = md - (maxx - mnx)/2
} else { |
md = (mnx + maxx)/2; Azinuthal()
maxx = md + (maxy - mny)/2 _
mnx =md - (maxy - mny)/?2 L ots of trigonometry -
} see code online.
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