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Google Hash Code

● What is it?

● How does it work?
○ Team composed by 2-4 members

○ It’s necessary to register the team and then join the hub

○ Divide tasks between team members (parsing, output, algorithm, …)

● The perfect solution is not necessary (does not exist?)

● You must optimize
○ Find a way to maximize/minimize a goal function

● Several techniques
○ Dynamic Programming with approximations

○ Greedy Algorithms (choose the local optimal choice)

















Dynamic Programming
 -  a gentle introduction -
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Problem:

Compute Fibonacci for
N  OVER  9000!



static int fibonacci_1(int n)

1.     static int fibonacci_1(int n) {

2.         System.out.println("computing " + n);

3.         if (n <= 2)

4.             return 1;

5.         else

6.             return fibonacci_1(n - 1) + fibonacci_1(n - 2);

7.     }



main

1.     public static void main(String[] args) {

2.         Scanner sc = new Scanner(System.in);

3.         int n = sc.nextInt();

4.         System.out.println(fibonacci_1(n));

5.     }



Ok, let’s try with 6

computing 6
computing 5
computing 4
computing 3
computing 2
computing 1
computing 2
computing 3
computing 2
computing 1
computing 4
computing 3
computing 2
computing 1
computing 2
8

6



Successione di Fibonacci - Stack delle chiamate



6 works, let’s try 100!

computing 100
computing 99
computing 98
…
…
…
computing 99
…
…
computing 98 
…
…
… 

5 minutes later

Not yet finished

100



Successione di Fibonacci - Dynamic Programming



static int fibonacci_2(int n)

1.     static Map<Integer, Integer> cache_2 = new HashMap<Integer, Integer>();

2.  

3.     static Integer fibonacci_2(int n) {

4.         if (cache_2.containsKey(n))

5.             return cache_2.get(n);

6.  

7.         System.out.println("computing " + n);

8.         int result;

9.  

10.         if (n <= 2)

11.             result = 1;

12.         else

13.             result = fibonacci_2(n - 1) + fibonacci_2(n - 2);

14.  

15.         cache_2.put(n, result);

16.         return result;

17.     }



What about 100 now?

computing 100
computing 99
computing 98
computing 97
computing 96
computing 95
…
computing 5
computing 4
computing 3
computing 2
computing 1
-980107325

100





static BigInteger fibonacci_3(int n)

1. static Map<Integer, BigInteger> cache_3 = new HashMap<>();

2.  

3. static BigInteger fibonacci_3(int n) {

4.     if (cache_3.containsKey(n))

5.         return cache_3.get(n);

6.  

7.     System.out.println("computing " + n);

8.     BigInteger result;

9.  

10.     if (n <= 2)

11.         result = BigInteger.ONE;

12.     else

13.         result = fibonacci_3(n - 1).add(fibonacci_3(n - 2));

14.  

15.     cache_3.put(n, result);

16.     return result;

17. }



Let’s make fibonacci great again!

computing 100
computing 99
computing 98
computing 97
computing 96
computing 95
…
computing 5
computing 4
computing 3
computing 2
computing 1
354224848179261915075

100



GO BIG!

computing 1000
computing 999
computing 998
computing 997
computing 996
computing 995
…
computing 5
computing 4
computing 3
computing 2
computing 1
43466557686937456435688527675040625802564660517371780402481729089536
55541794905189040387984007925516929592259308032263477520968962323987
33224711616429964409065331879382989696499285160037044761377951668492
28875

1000





GO BIIIIIIIIIIIIIIIIIIG!

computing 10000
computing 9999
computing 9998
computing 9997
computing 9996
computing 9995
…
computing 4471

Exception in thread "main"
   java.lang.StackOverflowError
   …
   at com.company.Main.fibonacci_3

10000





Stack Overflow? Let’s increase the Stack Size!

just leave a bit of memory for the system,

But don’t fear to go to gigabytes!



GO BIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGGG!!111

computing 10000
computing 9999
computing 9998
computing 9997
computing 9996
computing 9995
…
computing 5
computing 4
computing 3
computing 2
computing 1

10000



GO BIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIGGG!!111

3364476487643178326662161200510754331030214846068006390656476997468008144216666236815559551
3633734025582065332680836159373734790483865268263040892463056431887354544369559827491606602
0998841839338646527313000888302692356736131351175792974378544137521305205043477016022647583
1890652789085515436615958298727968298751063120057542878345321551510387081829896979161312785
6265033195487140214287532698187962046936097879900350962302291026368131493195275630227837628
4415403605844025721143349611800230912082870460889239623288354615057765832712525460935911282
0392528539343462090424524892940390170623388899108584106518317336043747073790855263176432573
3993712871937587746897479926305837065742830161637408969178426378624212835258112820516370298
0893320999057079200643674262023897831114700540749984592503606335609338838319233867830561364
3535189213327973290813373264265263398976392272340788292817795358057099369104917547080893184
1056146322338217465637321248226383092103297701648054726243842374862411453093812206564914032
7510866433945175121615265453613331113140424368548051067658434935238369596534280717687753283
4823434555736671973139274627362910821067928078471803532913117677892465908993863545932789452
3777674406192240337638674004021330343297496902028328145933418826817683893072003634795623117
1031012919531697946076327375892535307725523759437884345040677155557790564504430166401194625
8097221672975861502696844314695203461493229110597067624326851599283470989128470674086200858
7135016260312071903172086094081298321581077282076353186624611278245537208532365305775956430
0725177443150515396009051686032203491632226408852488524331580515348496224348482993809050704
8348244932745373262456775587908918719080366205800959474315005240253270974699531877072437682
5907419939632265984147498193609285223945039707165443156421328157688908058783183404917434556
2705202235648464951961124602683139709750693826487066132645076650746115126775227486215986425
3071129844118262266105716351506926002986170494542504749137811515413994155067125627119713325
2763631939606902895650288268608362241082050562430701794976171121233066073310059947366875





static BigInteger fibonacci_4(int n)

1. static Map<Integer, BigInteger> cache_4 = new HashMap<>();

2.  

3. static BigInteger fibonacci_4(int n) {

4.  

5.     Function<Integer, BigInteger> fn = new Function<>() {

6.         @Override

7.         public BigInteger apply(Integer x) {

8.             if (x <= 2)

9.                 return BigInteger.ONE;

10.             else

11.                 return fibonacci_4(x - 1).add(fibonacci_4(x - 2));

12.         }

13.     };

14.  

15.     return cache_4.computeIfAbsent(n, fn);

16. }



aaaand it’s done !

of course one should not use recursion for Fibonacci, but a loop… anyway…

1. static BigInteger fibonacci_5(int n) {

2.     BigInteger a = BigInteger.ONE, b = BigInteger.ONE, next;

3.     for (int i = 2; i < n; i++) { next = a.add(b); a = b; b = next; }

4.     return b;

5. }



What about libraries?

● The first rule of Java Club is: use maven

● The second rule of Java Club is: USE MAVEN

Useful Java Libraries:

● Fastutil  https://github.com/vigna/fastutil
● ND4J      http://nd4j.org/
● Guava     https://github.com/google/guava

https://github.com/vigna/fastutil
http://nd4j.org/
https://github.com/google/guava




How do I learn?

https://hackerrank.com

https://hackerrank.com


seclab.unibg.it

http://seclab.unibg.it/


one more thing ...





https://hashcodejudge.withgoogle.com

https://hashcodejudge.withgoogle.com


Unibg Seclab - Practice problem internal competition

The team that submits the highest scores for the practice 
problem gets free pizza during the competition.

=>
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