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1 Pakiet algorithmic

Stosując pakiet algorithmic rozwiąż poniższe zadania.

1.1 Zadanie 1 - napisz kod generujący poniższy algorytm

Require: tablica A o rozmiarze n {A=[0,. . . ,n-1]}
Algorytm: MIN
1: min = 0;
2: for all i = 1 to n do
3: if A[i] < A[min] then
4: min = i;
5: end if
6: i = i+ 1;
7: end for
8: return min;

1.2 Zadanie 2 - napisz kod generujący poniższy algorytm

Stack-Empty(S)
1: if top[S] = 0 then
2: return true
3: else
4: return false
5: end if

Pop(S)
1: if Stack-Empty(S) then
2: error “niedomiar”
3: end if
4: top[S] = top[S]− 1
5: return S[top[S] + 1]
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1.3 Zadanie 3 - napisz kod generujący poniższy algorytm

List-Search(L,k)
1: x := head[L];
2: while (x!=NIL and key[x]!=k) do
3: x := next[x];
4: end while
5: return x;

2 Pakiet listings

Stosując pakiet listings rozwiąż poniższe zadania. Kod programu napisany
jest w Javie.

2.1 Zadanie 1 - napisz kod generujący poniższy kod

import java . u t i l .Random ;
public class AltBi tProtoco l {

public stat ic void main ( St r ing [ ] a rgs ) {
LossyChannel channel = new LossyChannel ( ) ;
(new Thread (new Sender ( channel ) ) ) . s t a r t ( ) ;
(new Thread (new Rece iver ( channel ) ) ) . s t a r t ( ) ;

}
}
class LossyChannel {

private boolean protoco lB i t , channelEmpty = true , ackBit = true ;
private Random r ;
public LossyChannel ( ) { r = new Random( ) ; }
public synchronized boolean getAckBit ( ) { no t i f y ( ) ; return ackBit ; }
public synchronized void putAckBit (boolean ackBit ) {

this . ackBit = ackBit ;
int i gno r eB i t = r . next Int ( 2 ) ;
i f ( i gno r eB i t > 0) { this . ackBit = ! this . ackBit ; } n o t i f y ( ) ;

}
public synchronized boolean get ( ) {

while ( ! channelEmpty ) {try {wait ( ) ; } catch ( Inter ruptedExcept ion e ){}}
channelEmpty = true ; n o t i f y ( ) ; return pro to co lB i t ;

}
public synchronized void put (boolean pro to co lB i t ) {

while ( ! channelEmpty ) {try {wait ( ) ; } catch ( Inter ruptedExcept ion e ){}}
int i gno r eB i t = r . next Int ( 2 ) ;
channelEmpty = fa l se ; i f ( i gno r eB i t > 0) channelEmpty = true ;
n o t i f y ( ) ;

}
}
class Sender implements Runnable {

private LossyChannel channel ;
public Sender ( LossyChannel channel ) { this . channel = channel ; }
public void run ( ) {

boolean pro to co lB i t = fa l se ; Random r = new Random ( ) ;
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while ( true ) {
i f ( p ro to co lB i t != channel . getAckBit ( ) ) channel . put ( p ro to co lB i t ) ;
else pro to co lB i t = ! p ro to co lB i t ;
try {Thread . s l e e p ( r . next Int ( 1 500 ) ) ; } catch ( Inter ruptedExcept ion e ){}

}
}

}
class Rece iver implements Runnable {

private LossyChannel channel ;
public Rece iver ( LossyChannel channel ) { this . channel = channel ; }
public void run ( ) {

Random r = new Random ( ) ;
while ( true ) {

boolean pro to co lB i t = channel . get ( ) ; channel . putAckBit ( p ro to co lB i t ) ;
try {Thread . s l e e p ( r . next Int ( 1 500 ) ) ; } catch ( Inter ruptedExcept ion e ){}

}
}

}

2.2 Zadanie 2 - napisz kod generujący poniższy kod

Z powyższego kodu wyświetl tylko linie od 1 do 8.
import java . u t i l .Random ;
public class AltBi tProtoco l {

public stat ic void main ( St r ing [ ] a rgs ) {
LossyChannel channel = new LossyChannel ( ) ;
(new Thread (new Sender ( channel ) ) ) . s t a r t ( ) ;
(new Thread (new Rece iver ( channel ) ) ) . s t a r t ( ) ;

}
}

2.3 Zadanie 3 - napisz kod generujący poniższy kod

Dane są kolory jak na wykładzie. Zdefiniuj własny styl. aby wyglądał jak ten
poniżej.

1 import java . u t i l .Random ;
2 pub l i c c l a s s A l tB i tProtoco l {
3 pub l i c s t a t i c void main ( St r ing [ ] a rgs ) {
4 LossyChannel channel = new LossyChannel ( ) ;
5 (new Thread (new Sender ( channel ) ) ) . s t a r t ( ) ;
6 (new Thread (new Rece iver ( channel ) ) ) . s t a r t ( ) ;
7 }
8 }
9 c l a s s LossyChannel {

10 pr i va t e boolean protoco lB i t , channelEmpty = true , ackBit =
true ;

11 pr i va t e Random r ;
12 pub l i c LossyChannel ( ) { r = new Random( ) ; }
13 pub l i c synchronized boolean getAckBit ( ) { no t i f y ( ) ; r e turn

ackBit ; }
14 pub l i c synchronized void putAckBit ( boolean ackBit ) {
15 t h i s . ackBit = ackBit ;
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16 i n t i gno r eB i t = r . next Int (2 ) ;
17 i f ( i gno r eB i t > 0) { t h i s . ackBit = ! t h i s . ackBit ; } n o t i f y ( ) ;
18 }
19 pub l i c synchronized boolean get ( ) {
20 whi le ( ! channelEmpty ) { try {wait ( ) ; } catch (

Inter ruptedExcept ion e ) {}}
21 channelEmpty = true ; n o t i f y ( ) ; r e turn p ro to co lB i t ;
22 }
23 pub l i c synchronized void put ( boolean p ro to co lB i t ) {
24 whi le ( ! channelEmpty ) { try {wait ( ) ; } catch (

Inter ruptedExcept ion e ) {}}
25 i n t i gno r eB i t = r . next Int (2 ) ;
26 channelEmpty = f a l s e ; i f ( i gno r eB i t > 0) channelEmpty = true

;
27 no t i f y ( ) ;
28 }
29 }
30 c l a s s Sender implements Runnable {
31 pr i va t e LossyChannel channel ;
32 pub l i c Sender ( LossyChannel channel ) { t h i s . channel = channel ; }
33 pub l i c void run ( ) {
34 boolean p ro to co lB i t = f a l s e ; Random r = new Random( ) ;
35 whi le ( t rue ) {
36 i f ( p r o t o co lB i t != channel . getAckBit ( ) ) channel . put (

p ro to co lB i t ) ;
37 e l s e p ro to co lB i t = ! p ro to co lB i t ;
38 t ry {Thread . s l e e p ( r . next Int (1500) ) ; } catch (

Inter ruptedExcept ion e ) {}
39 }
40 }
41 }
42 c l a s s Rece iver implements Runnable {
43 pr i va t e LossyChannel channel ;
44 pub l i c Rece iver ( LossyChannel channel ) { t h i s . channel = channel

; }
45 pub l i c void run ( ) {
46 Random r = new Random( ) ;
47 whi le ( t rue ) {
48 boolean p ro to co lB i t = channel . get ( ) ; channel . putAckBit (

p ro to co lB i t ) ;
49 t ry {Thread . s l e e p ( r . next Int (1500) ) ; } catch (

Inter ruptedExcept ion e ) {}
50 }
51 }
52 }

2.4 Zadanie 4 - napisz kod generujący poniższy kod

Dane są kolory jak na wykładzie. Zdefiniuj własny styl. aby wyglądał jak ten
poniżej.

1 import ␣ java . u t i l .Random ;
2 pub l i c ␣ c l a s s ␣Al tB i tProtoco l ␣{
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3 ␣␣ pub l i c ␣ s t a t i c ␣ void ␣main ( S t r ing [ ] ␣ args ) ␣{
4 ␣␣␣␣LossyChannel ␣ channel ␣=␣new␣LossyChannel ( ) ;
5 ␣␣␣␣ (new␣Thread (new␣Sender ( channel ) ) ) . s t a r t ( ) ;
6 ␣␣␣␣ (new␣Thread (new␣Rece iver ( channel ) ) ) . s t a r t ( ) ;
7 ␣␣}
8 }
9 c l a s s ␣LossyChannel ␣{

10 ␣␣ p r i va t e ␣ boolean ␣ protoco lB i t , ␣channelEmpty␣=␣ true , ␣ ackBit ␣=␣
true ;

11 ␣␣ p r i va t e ␣Random␣ r ;
12 ␣␣ pub l i c ␣LossyChannel ( ) ␣{ r ␣=␣new␣Random( ) ; }
13 ␣␣ pub l i c ␣ synchron ized ␣ boolean ␣getAckBit ( ) ␣{ no t i f y ( ) ; ␣ re turn ␣

ackBit ; }
14 ␣␣ pub l i c ␣ synchron ized ␣ void ␣putAckBit ( boolean ␣ ackBit ) ␣{
15 ␣␣␣␣ t h i s . ackBit ␣=␣ackBit ;
16 ␣␣␣␣ i n t ␣ i gno r eB i t ␣=␣ r . next Int (2 ) ;
17 ␣␣␣␣ i f ␣ ( i gno r eB i t ␣>␣0) ␣{ t h i s . ackBit ␣=␣ ! t h i s . ackBit ; } ␣ no t i f y ( ) ;
18 ␣␣}
19 ␣␣ pub l i c ␣ synchron ized ␣ boolean ␣ get ( ) ␣{
20 ␣␣␣␣whi l e ␣ ( ! channelEmpty ) ␣{ try ␣{wait ( ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}}
21 ␣␣␣␣channelEmpty␣=␣ true ; ␣ no t i f y ( ) ; ␣␣ re turn ␣ p ro to co lB i t ;
22 ␣␣}
23 ␣␣ pub l i c ␣ synchron ized ␣ void ␣put ( boolean ␣ p ro to co lB i t ) ␣{
24 ␣␣␣␣whi l e ␣ ( ! channelEmpty ) ␣{ try ␣{wait ( ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}}
25 ␣␣␣␣ i n t ␣ i gno r eB i t ␣=␣ r . next Int (2 ) ;
26 ␣␣␣␣channelEmpty␣=␣ f a l s e ; ␣ i f ␣ ( i gno r eB i t ␣>␣0) ␣channelEmpty␣=␣ true

;
27 ␣␣␣␣ no t i f y ( ) ;
28 ␣␣}
29 }
30 c l a s s ␣Sender ␣ implements ␣Runnable␣{
31 ␣␣ p r i va t e ␣LossyChannel ␣ channel ;
32 ␣␣ pub l i c ␣Sender ( LossyChannel ␣ channel ) ␣{ t h i s . channel ␣=␣ channel ; }
33 ␣␣ pub l i c ␣ void ␣run ( ) ␣{
34 ␣␣␣␣ boolean ␣ p ro to co lB i t ␣=␣ f a l s e ; ␣Random␣ r ␣=␣new␣Random( ) ;
35 ␣␣␣␣whi l e ␣ ( t rue ) ␣{
36 ␣␣␣␣␣␣ i f ␣ ( p ro to co lB i t ␣!=␣ channel . getAckBit ( ) ) ␣ channel . put (

p ro to co lB i t ) ;
37 ␣␣␣␣␣␣ e l s e ␣ p ro to co lB i t ␣=␣ ! p ro to co lB i t ;
38 ␣␣␣␣␣␣ try ␣{Thread . s l e e p ( r . next Int (1500) ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}
39 ␣␣␣␣}
40 ␣␣}
41 }
42 c l a s s ␣Rece iver ␣ implements ␣Runnable␣{
43 ␣␣ p r i va t e ␣LossyChannel ␣ channel ;
44 ␣␣ pub l i c ␣Rece iver ( LossyChannel ␣ channel ) ␣{ t h i s . channel ␣=␣ channel

; }
45 ␣␣ pub l i c ␣ void ␣run ( ) ␣{
46 ␣␣␣␣Random␣ r ␣=␣new␣Random( ) ;
47 ␣␣␣␣whi l e ␣ ( t rue ) ␣{
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48 ␣␣␣␣␣␣boolean ␣ p ro to co lB i t ␣=␣ channel . get ( ) ; ␣ channel . putAckBit (
p ro to co lB i t ) ;

49 ␣␣␣␣␣␣ try ␣{Thread . s l e e p ( r . next Int (1500) ) ; } ␣ catch ␣ (
Inter ruptedExcept ion ␣e ) {}

50 ␣␣␣␣}
51 ␣␣}
52 }

2.5 Zadanie 5 - napisz kod generujący poniższy kod

Dane są kolory jak na wykładzie. Zdefiniuj własny styl. aby wyglądał jak ten
poniżej.

1 import ␣ java . u t i l .Random ;
2 pub l i c ␣ c l a s s ␣Al tB i tProtoco l ␣{
3 ␣␣ pub l i c ␣ s t a t i c ␣ void ␣main ( S t r ing [ ] ␣ args ) ␣{
4 ␣␣␣␣LossyChannel ␣ channel ␣=␣new␣LossyChannel ( ) ;
5 ␣␣␣␣ (new␣Thread (new␣Sender ( channel ) ) ) . s t a r t ( ) ;
6 ␣␣␣␣ (new␣Thread (new␣Rece iver ( channel ) ) ) . s t a r t ( ) ;
7 ␣␣}
8 }
9 c l a s s ␣LossyChannel ␣{

10 ␣␣ p r i va t e ␣ boolean ␣ protoco lB i t , ␣channelEmpty␣=␣ true , ␣ ackBit ␣=␣
true ;

11 ␣␣ p r i va t e ␣Random␣ r ;
12 ␣␣ pub l i c ␣LossyChannel ( ) ␣{ r ␣=␣new␣Random( ) ; }
13 ␣␣ pub l i c ␣ synchron ized ␣ boolean ␣getAckBit ( ) ␣{ no t i f y ( ) ; ␣ re turn ␣

ackBit ; }
14 ␣␣ pub l i c ␣ synchron ized ␣ void ␣putAckBit ( boolean ␣ ackBit ) ␣{
15 ␣␣␣␣ t h i s . ackBit ␣=␣ackBit ;
16 ␣␣␣␣ i n t ␣ i gno r eB i t ␣=␣ r . next Int (2 ) ;
17 ␣␣␣␣ i f ␣ ( i gno r eB i t ␣>␣0) ␣{ t h i s . ackBit ␣=␣ ! t h i s . ackBit ; } ␣ no t i f y ( ) ;
18 ␣␣}
19 ␣␣ pub l i c ␣ synchron ized ␣ boolean ␣ get ( ) ␣{
20 ␣␣␣␣whi l e ␣ ( ! channelEmpty ) ␣{ try ␣{wait ( ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}}
21 ␣␣␣␣channelEmpty␣=␣ true ; ␣ no t i f y ( ) ; ␣␣ re turn ␣ p ro to co lB i t ;
22 ␣␣}
23 ␣␣ pub l i c ␣ synchron ized ␣ void ␣put ( boolean ␣ p ro to co lB i t ) ␣{
24 ␣␣␣␣whi l e ␣ ( ! channelEmpty ) ␣{ try ␣{wait ( ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}}
25 ␣␣␣␣ i n t ␣ i gno r eB i t ␣=␣ r . next Int (2 ) ;
26 ␣␣␣␣channelEmpty␣=␣ f a l s e ; ␣ i f ␣ ( i gno r eB i t ␣>␣0) ␣channelEmpty␣=␣ true

;
27 ␣␣␣␣ no t i f y ( ) ;
28 ␣␣}
29 }
30 c l a s s ␣Sender ␣ implements ␣Runnable␣{
31 ␣␣ p r i va t e ␣LossyChannel ␣ channel ;
32 ␣␣ pub l i c ␣Sender ( LossyChannel ␣ channel ) ␣{ t h i s . channel ␣=␣ channel ; }
33 ␣␣ pub l i c ␣ void ␣run ( ) ␣{
34 ␣␣␣␣ boolean ␣ p ro to co lB i t ␣=␣ f a l s e ; ␣Random␣ r ␣=␣new␣Random( ) ;
35 ␣␣␣␣whi l e ␣ ( t rue ) ␣{
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36 ␣␣␣␣␣␣ i f ␣ ( p ro to co lB i t ␣!=␣ channel . getAckBit ( ) ) ␣ channel . put (
p ro to co lB i t ) ;

37 ␣␣␣␣␣␣ e l s e ␣ p ro to co lB i t ␣=␣ ! p ro to co lB i t ;
38 ␣␣␣␣␣␣ try ␣{Thread . s l e e p ( r . next Int (1500) ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}
39 ␣␣␣␣}
40 ␣␣}
41 }
42 c l a s s ␣Rece iver ␣ implements ␣Runnable␣{
43 ␣␣ p r i va t e ␣LossyChannel ␣ channel ;
44 ␣␣ pub l i c ␣Rece iver ( LossyChannel ␣ channel ) ␣{ t h i s . channel ␣=␣ channel

; }
45 ␣␣ pub l i c ␣ void ␣run ( ) ␣{
46 ␣␣␣␣Random␣ r ␣=␣new␣Random( ) ;
47 ␣␣␣␣whi l e ␣ ( t rue ) ␣{
48 ␣␣␣␣␣␣boolean ␣ p ro to co lB i t ␣=␣ channel . get ( ) ; ␣ channel . putAckBit (

p ro to co lB i t ) ;
49 ␣␣␣␣␣␣ try ␣{Thread . s l e e p ( r . next Int (1500) ) ; } ␣ catch ␣ (

Inter ruptedExcept ion ␣e ) {}
50 ␣␣␣␣}
51 ␣␣}
52 }

Listing 1: Java example

3 Pakiet algorithm2e

Stosując pakiet algorithm2e rozwiąż poniższe zadania.

3.1 Zadanie 1 - napisz kod generujący poniższy algorytm

Z użyciem komendy \DontPrintSemicolon
Input: A finite set A = {a1, a2, . . . , an} of integers
Output: The largest element in the set
max← a1
for i← 2 to n do

if ai > max then
max← ai

end
end
return max

Algorithm 1: Max finds the maximum number
Bez użycia komendy \DontPrintSemicolon
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Input: A finite set A = {a1, a2, . . . , an} of integers
Output: The largest element in the set
max← a1;
for i← 2 to n do

if ai > max then
max← ai;

end
end
return max;

Algorithm 2: Max finds the maximum number

3.2 Zadanie 2 - napisz kod generujący poniższy algorytm

Algorithm 1 Change Makes change using the smallest number of coins
Input: A set C = {c1, c2, . . . , cr} of denominations of coins, where ci > c2 >

. . . > cr and a positive number n
Output: A list of coins d1, d2, . . . , dk, such that

∑k
i=1 di = n and k is mini-

mized
C ← ∅ for i← 1 to r do

while n ≥ ci do
C ← C ∪ {ci} n← n− ci

end
end
return C

3.3 Zadanie 3 - napisz kod generujący poniższy algorytm

Algorithm 2 FindDuplicate
Input: A sequence of integers 〈a1, a2, . . . , an〉
Output: The index of first location witht he same value as in a previous

location in the sequence
location← 0 i← 2 while i ≤ n and location = 0 do

j ← 1 while j < i and location = 0 do
if ai = aj then

location← i
else

j ← j + 1
end

end
i← i+ 1

end
return location
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3.4 Zadanie 4 - napisz kod generujący poniższy algorytm

Algorithm 3 FindDuplicate2
Input: A sequence of integers 〈a1, a2, . . . , an〉
Output: The index of first location witht he same value as in a previous

location in the sequence
location← 0 i← 2
while i ≤ n ∧ location = 0 do

j ← 1 while j < i ∧ location = 0 do
if ai = aj then location← i ;
else j ← j + 1 ;

end
i← i+ 1

end
return location
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