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TbpceHe c BpblilaHe Ha3aA

Ob6ww,0 Ha3BaHMe Ha K1ac OT aAFOPUTMM 3a TbpPCEHE Ha peLleHue (peLleHmns)
MNPV OrpaHUYEHN YCAOBUS.

[1py Hero BCSIKO OT peLueHnATa Ce CTPOM CTbMNKAa MO CTbMKA.

YacTTa OT e4HO pelleHmne, NOCTPOEHA A0 AL EH MOMEHT, Ce HAapWya YaCTUYHO
pelieHue.

YyacmuyHo YacmuyHo
yacmuyHo L YyacmuyHo

peuterue PEIHERUE peuteHue petuenue petuenue
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PeweHwne:

1. KoHCcTpympa ce eAHO YaCTUYHO pelleHue.

2. lNpoBepsaBa ce faan YaCTUYHOTO peLleHre e TbpceHoTo (06ww0).

3. AKO pelleHMeTOo OTroBaps Ha YCJI0BUATA, TO Ce 3ana3Ba Win n3sexaa.
[lpouechT Ha TbpCeHe WM 3aBbPLUBA, UM MPOABJ/IXKABA NO CbLLLATA CXEMQ,
A,0KaTO 6bAAT reHepUpaHM BCUYKM Bb3MOXHU PELLIEHUS.

4. AKO YHaCTUYHOTO pelueHue He e 0610 ce NpaBy ONUT TEKYLLOTO YaCTUYHO
pelleHne aa ce NpoAb/IXM (Cnopes YC10BMETO Ha 3a4a4aTa).

5. AKO Ha HSIKOS CTbMNKA Ce OKaXe HeBb3MOXXHO HOBO NPoAb/IKEeHue, ce
M3BbPLUBA BPbLLaHEe HAa3a/ KbM NPeAMLLIHOTO YaCTUYHO peLLeHne 1 ce NpaBu
HOB OMUT TO Aa Ce NPOABJ/IKU NO APYr HAUYUH, Pa3/INYeH OT NpeAnLLHUS.

YyacmuyHo YyacmuyHo
YyacmuyHo paCHILUEO YyacmuyHo

peuteHue ZELUERLE peuteHue pewetue pewehue
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Backtracking
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MHOXEeCTBO OT CbCTOAHUA U AeNCTBUA(NMBT 40 HOBO CbCTOSIHME).
OT eAHO CbCTOSAHUE Ce BMXKAAT CAMO CbCTOSAHUATA A0 KOUTO MMA NbT
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Nrpata CYAOKY

513 7
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Urpata CYJOKY
513 7
OnunTBaT Ce BCUYKM Bb3MOXXHOCTU 5 11915
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Urpata CYJOKY

AKO CMe 3aMbJIHUAN BCUYKM KIETKMU, 5|31 7
PeLIeHMEeTO e HaMepeHoO. 6 11915
B npoTuBeH cayyan ce TbpCU NPa3Ha 9|8 6
KJeTKa. 3 51 | 3
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Bb3MOXHW CTOMHOCTM OT 1 A0 9. > .
[ocTaBs ce CTOMHOCT M Ce NPOBEPSIBA : A
ANV TS e BaIMAHa.
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[lpodvsxaba ce c peuwieHuemo Ha
cvuama 3adava. l
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Solving Sudoku — Later Steps
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Urpata CYJOKY

[OCTUrHaTO e HEeBA/IMAHO YaCTUYHO 3|3 71418 19|
pelleHne, KOeTO HE MOXE Ja ce 6 9|5 |
MPOABIAXM. 9 6
M3BbpLUBa Ce BpbLLaHe Ha3aj KbM | g | 61 | | 3
NpeamIHOTO YaCTUYHO peLueHne 1 3 r
(NpeAvWHaTa K/1eTKa). : > 7
Anzopumbmbm e 3anOMHUA, C KOU |
yucsa e HanpaseH onum 3da 6 2|8 |
docmueaHe Ha peweHue. 411]9

8 719
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5(3/111217/4]819
Nrpata CYJOKY INEOOE
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MpesvMcTBa M HeAOCTATBHLM AR
NrpaTta CYJOKY TEREOEERE
4 8 3 1
2 6
JleceH 3a peaniM3aumsa aAropUTbM. T T
baBeH 3apajn npoBepKaTa Ha BCUYKU 3 719
Bb3MOXHOCTM M IUNCaTa Ha
ONTUMM3ALLUS. RN PARAL ) 1
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Nrpata CYJOKY
PeweHne

If at a solution, report success

for(every possible choice from current node) {
Make that choice and take one step along path.
Use recursion to solve the problem for the new node.
If the recursive call succeeds, report the success to
the next high level.
Back out of the current choice to restore the state
at the beginning of the loop.

}

Report failure

(5, ]
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MHOXeCTBO OT 3a4a4Mu:

HamunpaHe Ha NbT A0 onpegeneHa uen.
HamupaHe Ha BCMUKn mbTULLa.
HamupaHe Ha Han-406bp NbT.
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3ajada 3a 38-Te uapuyu.
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3ajada 3a 38-Te uapuym.

AaaeHu ca N yapuum, KOUTO
TpAbBa Aa Ce NOCTABAT BbPXY
lwaxmMaTHa Abcka ¢ pa3mepum N x N.
KONKO Ca Bb3MOXHOCTUTE 33
nocTaBsHe Ha uapuuurte?

8x8

Mma 64 kBagTueTa n 8 uapuuuy,
KonTo TpsibBa Aa NOCTaBMM B TAX.

+ . +
|
* . » ‘
+ + + \
| A

64 *63*x62*61*x60*x59%x58*57
8!

_ 78,462, 987, 637, 760
o 8!

= 4,426,165,368
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3ajada 3a 38-Te uapuyu.
OnTnummnsauuns

Koako ca Bb3MOXHUTE BapnaHTK 3a
nocTaBsHe Ha uapuuurte?

Kosiko uapuuu MmoraT Aa CTOAT B Q
eJHa KOJIOHA OT WaxmaTHaTa <
AbCcKa? 8
MoxeM Aa U3KA4Y1UM onpeaeneHu Q
cayyam. Q

Q

Q

88 *x8x8 %8x8 %8 %8
= 16,777,216
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3ajada 3a 38-Te uapuyu.

PeweHune

NTepupame npes pesoBeTe 3a BCAKA
e/lHa OT KOJIOHUTE.

for(int cO0 = 0; cO0 < 8; cO++){

board[c0] [0] = 'q':
for(int cl = 0; cl < 8; cl++){
board[cl] [1] = 'q':
for(int c2 = 0; c2 < 8; c2Z++){
board[c2] [2] = 'q':

S/ a little later
for(int c7 = 0; c7 < 8; cT++){
board[cT] [7] = 'g':

1f( queensAreSafe (board) )
printSclution (board):;

board[cT] [7] = ' ' //pick up queen

}
board[ct] [6] = ' '"; // pick up queen
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3ajada 3a 38-Te uapuyu.
Kosako ca umkamte npu N yapuuyn?
Konako e N?

0 0P OO O L O
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3aja4a 3a 38-Te yapuuyu.
PeweHune

M3non3Ba ce cblyms WwWabaoH 3a pelleHmeTo.

If at a solution, report success

for(every possible choice from current node) {
Make that choice and take one step along path.
Use recursion to solve the problem for the new node.
If the recursive call succeeds, report the success to
the next high level.
Back out of the current choice to restore the state
at the beginning of the 1loop.

}

Report failure

B O B O KO IO
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NNABUPUNHT

T
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JTABVPUNHT
Tbpcn NBT AOKATO HE Hamepu ‘
n3xoAaa.
AKO HfIMa Bb3MOXEeH MbT Ce \
CUrHanusmpa.
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Which way do
| go to get

out?

North
West

/ East

e

Behind me, to the South
IS a door leadina South
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JIABUPUHT
PeweHne

If the current square is outside, return TRUE to indicate
that a solution has been found.

Mark the current square.
for (each of the four compass directions) {
if (this direction is not blocked by a wall and
the current square is not marked) {
Move one step in the indicated direction from the
current square.
Try to solve the maze from there by making a recursive
call.
If this call shows the maze to be solvable, return
TRUE to indicate that fact.
}
}
Unmark the current square.
Return FALSE to indicate that none of the four directions
led to a solution.

)
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NNABUPUNHT

ET
R}
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NNABUPUNHT

24 D>

P 4
< »
1

Here we have moved
North again, but there is
a wall to the North .

East is also

blocked, so we try South.
That call discovers that
the square is marked, so
it just returns.
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NNABUPUNHT

So the next move we
O <X \ can make is West.

Where is this leading?
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NNABUPUNHT

This path reaches
a dead end.

Time to backtrack!

Remember the
program stack!
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NNABUPUNHT

And now we try
South
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NNABUPUNHT




Algorithm for Maze
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JNNABUPUHT

JTabnpuHT e NnpeacTaBeH ¢ bynesa
KBajpaTHa matpumua 8 x 8.

KneTka ce npuema 3a npoxoamma, ako
e/leMeHTbT B CbOTBETHAaTa No3uuus e
MCTUHA 1 3@ HENPOXOAMMA B MPOTUBEH
cayyau.

[a ce Hanuwe nporpama, KOATO HaMKUpa
BCUMYKM MBbTULLA OT CbCeAHU B
XOPWU30HTA/IHO N BEPTUKAHO
Hanpas/ieHNe NPOXOANMU KNETKM Ha
NabUpUHTA, KOUTO 3aN0YBaT B FOPHUSA MY
NSIB bIb/1 M 3aBBbPLUBAT B AOJHUA MY
A,EeCEH bIb.
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#include <iostream>
using namespace std;

// rnobaneH mMacuB, Cbabpxaw NabupuHTa
bool labyrinth[8][8] = {

1) e) ) 1) ) 1) 1) 1)
1, o, 1, 0, 0, 0, 0, 1,
1, 1, 1, o, 1, 1, O, 1,
0, 0, 0, 1, 1, 1, 0, 1,
i, 1, 1,1, 1, 1, o, 1,
i, 1, 1, 1, 1, o, O, 1,
1, 1, 1, 1, 1, o, 1, 1,
1, 1, 1, 1, 1, o, 1, 1

}s

int pathCount = 1;

// wn3BexAaHe Ha MbTA, 3anucaH B MacuBa way,
// KaTo way[2*i] e abcuucaTta Ha i-TaTa kneTka,
// a way[2*i+1l] e opauHaTaTa W

void printWay(int *way, int n) {
cout << "#" << pathCount;

for (int 1 = 0; i < n-1; i++) {
cout << "(" << way[2*i] << ","
<< way[2*i+1] << ")->";
cout << "(" << way[2*¥(n-1)] << ","
<< way[2*n-1] << ")" << endl;
pathCount++;
cout << endl;
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// PekypcuBHa npouefypa, Hamupalwa BCUYKM MbTHWA OT
// kneTtka (x,y) mo knetka (7,7) crrway e TeKywo M3MUHATMAT MbT, a 1 e AbAxuHATa Mmy.
void way(int x, int y, int *crrWay, int 1) {

crriay[2*1] = x;

crriay[2*1+41] = y;

// KneTkaTa e M3BbH NabupuHTa.
if (x<o0 |ly<o ||l x>7]ly>7){
return;

}

// HamepeH e nbT.

if(x == 78 y ==7) {
printWay(crriway,1+1);
return;

}

// KneTkaTa e Henpoxoguma.
if (!labyrinth[x][y]) {
return;

}

// KnetkaTa e npoxoauma. C uen npefoTBpaTsABaHe Ha 3auMK/fAHe, Ta3W KJeTKa Ce Mapkupa KaTo Hemnpoxoauma.
labyrinth[x][y] = ©;

// TbpceHe Ha BCUYKM MbTUWLA OT YeTupuTe CbCeiHu Ha (X, y) kneTku o knetka (7, 7)
way(x+1, y, crrWay, 1+1);
way(x, y+1, crrWay, 1+1);
way(x-1, y, crrWay, 1+1);
way(x, y-1, crrWay, 1+1);

// "BpbuaHe Haz3aag"
labyrinth[x][y] = 1;



