


Eecursior\ :-Wh
en a funchon calls itself wuntil a s pecified |
cified condition

) met -

‘ E,)(amE\e -

void

5 f() VOic‘i f'of . T,"‘Finife .
Fﬁnt('); P’7|r\t(|); 5
§C)s fO;

5 g

—

wit

$ | .
‘ | | 0%
G‘fqd:' f()

RQCQYS\UQ ‘Rl-ﬂchom U-\l'H" bﬂg@ w {_2_ |

cnt=0

{01

if(Cﬂt:-;_ 4) - %0&3
yeturn; “

Pnn‘t'(cﬂt)




Rasic Reaursion Problems -

—

> Pint Name & times

3 Print Linearly from 1 to N
3> Print from n to L. |
> print Uneanly from L to n (using backhod:fnj) 1
> print from n to 4 (using backtracking) 't.

B
.

O Pﬁ“t name BN times :-




yint 4 to N . \ @ Pﬁnt nto 1

@’E//ﬁ
{C‘-m) FCisn)
o (i>r) E 0T
yeturn S %
Print(l); P*int(i)3
L f(i-15n)5
3 ; )
main C) { maint) §
input (n); input(n);
f(rin); | "f(nm‘)3 ."'H'i
§ 3 "”- ?f‘!.
® Pﬂn‘t L fon using backtracking - T el

= ) f(& 3)§

ﬂ‘m‘ ¢ ?c'F(‘ D X F(1<) X

[f s T < : Bl bt}

‘ (79}\:111 Feum, | FeruTn; | '

V4 (i-! »P); \/’f("| n); A(i- ,n);
fmnt(l){ fﬂmt(:), Fﬂnt'(i)@. =
m?ur(n), 4
J((D.n) ) 3 ._ :— .. .

]



# Rovevce the avray using vecuvsion
(O Method - 1
#"

3am § + Tt will swap until @.7‘-‘1)
.lF(-L7=Y) ~eturn; COﬂdJ:Pm .wi“ ﬁ

(| ;1

Su)of(cm[l] ,aw(¢)) :
f(lﬂ o A )3
'S -

mawn() §
inrut (an) 5
:F(O.n-l);
J

(® Method-IL
f(i) *{'
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I # Che.ck (F Qa S‘\TincL S Faund'mme

-_____—-—--__t

)

| vevevie S MADAM" > Thio 4o rdﬂndnm

*MADAM"

IAGR

.F ;}7’0/3-)
l (fel'u'm true;

(01 1= s-i-D
jetun fo.l.se;

«ei‘umi(‘\-ﬂ); .
: i ol .!-‘.—I:,l : —

Muttisle Recursion calls

@ Fibonacct Numbery i
61 1 & S 3 i
) |
74 Ll i
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Coulien

fo {5-1] ﬁl&_e_ ZS :T—er ¥
by = i) o0 indices
(i.2] 2 e I
(3.7 " XS
(308
{3 =2 &£ &
N
av [3]' ]2 K
| ° \ Y ) ,,‘
f(ind, C3)
1 if (ind >=n) .
Pvlnt([:’)'
return; 4

[J. push- "mﬁwmx




f(vd [3)§ f(lr (2)) f(2: ()
if (ind 2=n) Lo » tFO)-L
F:::tacr? y G (8 po (el G pb(sxd) 9
’ (@.6.1) f(3,03.1,9)5
(3) (1 .push oack (am(i2) ; [:Baij.«mwe.(ﬂ'" £ o] mmwe
f(ind 41, £1) 5 FTake [{ A Es-rj)
(). vemove (am[i]); SER
£ (ind 41, [(]);D) £(2. r'
} &@J base 'i' " 4}
2D (3, (3.); 4
%N’ P 5 bace &"dlﬁanv’" 4

‘@P\ ()
-

g A ‘

f(1.00)
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o (oribiaation  Sum: ( Leetcode)

OT'=[Q:3!6:1] tﬂ'gﬂj' 1

output > (223, (]

f(o7, J)
ﬁ CPi(\: \(ﬂ* P‘&')

we coP toke
e,leme*‘i o AR (3oL
/ N\
f(° 3, IfJ) I %13))

' " ‘ ‘ P W
B
- o - A, - "
i, v ol s e
L] gr4 - ,
. 2
i

o‘(o,!,,
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{(ind, target , ds)

W

F(ind, target - a(ind], ds) f(ind+1, target, ds)

Condlition = ’l'f(cﬂ';ﬁnd] <= -}qnier)
:FG d ‘=~f’)
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?—_
e (ombination Sum - 44 (Leefcode)

be given To us.

Find all wnique combinations 1N "ap[Y " WHSE cwo.n' elemg
sums To torgef. '
con be todcen onlj once.

5 Each numbeY
2 The soluhon set must not cCo

Gﬂ[_]: [llll\lz'z’]
(smbinations — U:l.l,?-],

LQ , :L']J

ntain

du.fplfcade combinotions.

-tovgej =4

Brute fovee -

f(ind , tavqet. ds)

LV w‘d:

:f(ind-H , target- Gl}nd—) ) ds)

> I we pick the element fhen we have to move
__Cg-t_ue wn this ’pmblerra we can toke any elem;
find Combination (indl, target, arr, set ¢vector Gnt» 4«
f (‘md == aw-Size)) § ',
if (tcrrge-i ==0)$ :
ans. insevt (ds); §

Yefurn?’

3

if (arrind) <= tavget)j
ds. ‘b“mgzr'fgﬁnd'))s

findGmbination ((ind + | - - _ anfir
t°7 er - AN |\r
CSPDP-bad:-CJ;( g -
.‘ {J -“
ch’ Combmaﬁ an (}ﬂd"\' | 3 ‘tpfsgj .o ¢




o modi fied G.PProach -

.Insfead Uf Plck and non - Plck we  will fblck S“bseciuenm
2 ‘tmﬂe,f_
? [ fivst sott the oﬂmﬂ

; 4h o -
y‘ / 5 Y-d‘\:y"\’

F01,3.4)
S (We wi(not Pefﬁ,,m 1he:e)

OTT[J-‘- ['.I,l,z
o | 2 3

(‘\void vepeoded

COMBnd"m

57e we have 1t move
the index bg ) Cawse
we need Sovted combinati

""”07 was smted
80 if we take 2" into
the ds then we can't
take elements from leH'
pait of a’rra.y of "2
So wd+l ) 33+) 9@

m’te_d ojq»eod Lﬂi‘l"h uiu
ZO.ted
(ombinahows

TD OVOid Ye

Avoid
Hefremehw_o,(w) (’tﬂfej )

1
S M got ane csmbination Combmqﬁms

[D 'I'i]s

X X [2.g
(tavget <= avrfind]) 0.3 . 1.._4: 4
e -
Han (1] » tavger) - break

ds. rb(owm)

f(ind 41, tarqet - am
ds. pop-back()




(ode

int>» Yans
wid findGombination ((ind, targer , ATT yectoy <vedov<int® Sans,

1{(1’,013& ==0) {
ans.push- bad:(dS),
vetuin;

s .
for (fat i=ipd 5 i< oM-6IZE0) 3 i+4) ¢

if (1> ind £& o [i] == O‘T\f[-l—_])
conhnue ;

if (aw(i] > taget) |
break ; .\ ”:\'.

ds. FUSh back Ca«r[(_‘]) ™ :

ﬁ no{Combmahan CI-H ‘thﬂe{» mfoj O‘lT On J J

ds. pop_baclc O |

'/-

Vectoy Cvectoy Cint 3 combinaﬁmSuml(vee o Gint) 4@

-4

i

: Sovt (amd.dat% Eejan Q), ca.nd dahu end @

Vectoy (vector <int>) ans;
Vechor dint> ds;

fnd Combmdurn( 0 'lOTjd candrdaf& ‘
"Blum ans; :
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(jven an oYay . Pmt sums of oM MP

Oubpud should be printed in. nm«&uﬂ

=3
rg' | | '2.] ngm !.-L Vé:: : .

{5 AN

3% @ 2
fah L

125 & % e
i 2  —"_-
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J
[3||’4]lgum:3 [’3.“% ,W-sqi
X L
E3.| &), Sum =4 (3.\.4] ,Sum=3
.Sum 7%

i

{
[‘2.,'“43 Sum=13%
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(8,47, 3,551,4,0] S

&4 .22 0

b'_.'

Recursive Calls .
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-
® W

Guven an mtetaerr oﬂ’m.‘ nums +hat mmj contains du'F‘ »
sible cubsets.

~efuin all FOS
The colution set must not contaw duf?l"mm

¢ [7,01,(z3(3 L
qw:[;’zrz, 2, 373} [l'iJ 0.3, [“gj

© 2 R 4 O C"J—QJ
J((O'U) i
i 0) MO Gl % -

7)) \«sw f@i.tgp\f(s:@)
A =
gt U) . H) f(c U) f(s,\ﬂ) ¥
T gl




r‘i size 2 S
j (ind, d" ! L ) r I:"l':! 0’-‘43 Eb' l:;. &
- T a TS &

Yra's -" R
3 “‘Q 110 ‘ﬂ Wi usvly dn o

&Pbl”‘ i

%Q'“ : dSL (s+) siee

G)de

wid find Subsets (ind , nums, dis m)cg,
ans. push _back (ds); [l‘m

fUTCmt i=ind
if (i l= ind &?

""‘\
Canhmg ;
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[# P’r‘mt all Permu.toh'om g]' a shing !a-;mj;. \
(iven an avnaj "nums " 01- dishnct ?ntejevs  veturn oll poss

Peimumimns 1
g numse (23]
md:gut S [[}.1,3],
[13.2],
L2013,
[2.3]
[3.1:2]),

O_Using Extra_Space Gomplexi
If n elements is gven then AR
[No. Poss‘b\e Fe1mutatunns = nl M ) ¥

ay = [1 . 2R 3]

T

e~ .
! \ -

1, &0

henever ™

3 are go'Nq back

' su7€ o
wﬂhﬂ: the elemd
S
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dAs- ‘”\l'}fih(‘ 3-)1130? (o - n-1D
GD/@ if (7 is not in mqf>
X
S | Ne
§(ds, mo.r) if (ds.size®) ==n)

ClnS.Pdes);

F_m-ne Cowf)emﬁ] - O(n_l xn)

Srqce Gmflexﬂy = O(r)+ O(n)

J

l:mntfetmutﬁﬁm ( pums, ds‘.,‘ ons, 'F’e‘[) i
‘;{(ds_size() =< nums., Siit()) ) : ey
ans. push_back !(ds)i _ : b b q ,
. Yetwn; | | R F 4 Q
) - L S8 S
for(int i=0; ic<nums.sizeC) 5 i++)§ :

o (1heq[ ]
dec. Push _back (nums [ﬂ) i)




@ OFﬂmT?ﬁd AEEToqch .

nums-.:E,z,a'] n=a ro‘m\'v"

\we are qoing fo ry to
(2 3) o ‘f’ﬂenﬂoﬂ’ N, |

i
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F(ind, nums, ans) §
if (‘m& == nums.sizeO)
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o N- @ueens

B = Rules
Q | © Every vow shold have o ques
Q @Euernj column Shoud howe o ‘
€ @) None of the Queen attack, ,;
2 each other 4
This is one o‘f» IOOSS'\b\e answer.
7R '
3% % ;.
J /'é)-‘-‘r{
NG J

v

=
i
2 b
>»2E Rz
=™ €N »
o -
IS ®
2 ;
>R
%(‘H
é%
|




IS one of FOSS\Ulc w-v--_

|
) NG
—d

A';’S
STORE THE
ANSWER

NS
STORE THE .
ANswEg l . -' o .. :
v b . b ‘\‘1‘
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each column

Eswdo Cods 3
jr

for(i=0 [ & YOW ;i++)f

if CFill v)f
Boad [You ] (cl] =@’ =
Solve (col +1) >
Board Evow] [_co\] ;%
}

(ode -

bos! isSate (int Yow, int <o), vedm(shlnybaéfd int "3{*
int dufwow = YOW;

int dufcol col;

while (row>=0 4§ col>= o){
J‘F(board [Trow][m;_'_] =='qQ") 3
vetumn Halge;

G o 0 L - (1
} %k O
oW -~ ; i (n . é

col -~ -
3 B - ».\
TJow = duf‘l'o;b¥ R~ :

R e
col = :
m‘f&'; ! 4 1&"5"1?



Yow = dufrow,-
Col = du.Pcol;

u)hile( Yow <n g-tg- col 7= O){

if (boavd [row]leel] == g §
~veturn folse; ‘
3

~ow ++
col ==

$
~vetum frue;

3

void  Solve (int col, vecor (sting> fboard.
vectoy < vectoy <s1mi_9 > ‘§¢ﬁ'& 1 ‘t“‘t | &
i Y Oy -“"’\l«‘ "b " _;

l.

&

if (col ==n)§

ans. f»udh _back (med); g
~eturn ’ PTRTOS T O St ) P

for (int Yow =0 ; YowN 'row*f:‘_s-i | - %

boord Grow](el] =g’
Solve (CD[ +L, l,, 3




Scanned by Scanner Go




T YN 2

w ’f) f
i P,

-

) The digit 1-3 appears O"'j once iN a Tow . » "'-:.
2) The digt -3 appears only once in a column . o=

3) The digit 1-9 appears onlj once in 3x3 gml
(ode -

void  SolveSudoku( yector <vector< cha1>» 4 Boaxd) 5 , o

¢ Solve( baard)

bool Solve (uector vectoy Cchar»4& boavd) §
for(int izo ; 1< board size Q) 5 146§ e &
f01(m'tJ 0 5y« boofd[o] S\‘CQC))J ++4)§ LN Ard
iF (board (1107 == *-) § |
for (chay c="1"; c¢='g"; ct)§
if (isVatid (board . i,J, e §
board [i]j] =c

if (selve (board) == tru
else
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® N-a{omw

nteqge” M. The
Gwen an und:’:ecfed 970f’h and an ! 9

dete f the 9rafgh can be colored with ol m:#

mine { ; 7 )

Such that nO fwo ac!jacent vevhces 01 th 3h°'f) arl '
Here CO’O'flﬂj crf graf means

) color t
with The same ,,f it diens Pnnt i uF Possi

ces and @) oﬂ‘)eYquSe

assujnment of colors
4o colour alt the vert

Ex:-

e
p——

N=¢
Mz 3
E=6C
Edgu[l“ $01,2), (23), (34D (4,
o/p =

None of the acn}jocent pades
have the Same color Hence

we can coloy the Sfaph




3 Pseudo code -
r

f(udﬂ',) Yoo '\""‘?‘ - A

A S

veturn froe R
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® W‘ indroine : M -
R. .. "'- by
‘ that e\/wj Subm;

Given a shing s . f:o:hh‘om (g! Such
n al f)ossib'e F“Uﬂdv

partition is o f)aUndvome. Retur
PmﬁﬁO’n 01 S‘T"mg 8L P
__f___"_, c = " oab i
O(}IAPUI - [—[uqu' nof.’ \\bll] - [\\aau’ -~ b“]]

& /) 5= aabb’

: then "
— f a|a]b|b -—;amm)g a",
pa'rh'am
O[O,b b ot f i s
@ ofply — §ae’ b TRy
ai[bh % 9%
..__out_l u‘t'.,
f iuoul,.anr . Rl b3
§a” ta “bb} :
$§70a", “p" BT
f“Qq", ‘bb'jj
3 W ,(:s""ﬁ‘fhf) oniie
fo we can _ e
| W’)’ bruty foree - d



= \\Qobb" —

A

s Pqi\'ih'(m
A o sl
o v / o Hhio past \\ J'Pdiﬂm.‘;f
aa bk aa |6k |
alalbb
& S a\b|b]
,,,J°°< \ ) CRA] “_ patifion at end
Ql 0 lb.\,k.’ e ]g|b_£4 Whenevey , You do the pﬁa'rﬁﬁm {
X htion ol at the end that signines
osé\ooc(v / FI" :::d 2 it ot m hﬁﬂ¢5;j' "ﬁ’l'”}:‘
alelblbl Orfetiare PSR of
1 : 3 A e ‘_. — i
FQ‘fh'hO'ﬂ at Y TS
- {
do. -
< 4
| rvo.m'ﬂcm :
' g‘qbb °/ \
Now take pashis’ ake
e ssubshing (%)) (0
Cuirtre f(S;l) f(s5.2)
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Codx .

Vechov< Ve ctor <S> partition (string, ) §
vectoy Cvector < string > Y€ :
vector '<Shinj> Path,' | \;\;, s
func (0,5, path. ves);
~etumn Yes;

3

; ' octor dye ctov <sh
void 1un((int index , string s, vector <shing> § path. Vv v ye ctov <sh

?F(lndek =F S.Siz.@)j
ves. push - back(Po.th)
Yeturn,

}
for(int i=index 5 i<S.Sze i+4)§ '| %
if (isPalindvome (s. index, i)); A

path.push _back ('s. subs‘hr(mdex 4- mé!e}u—
func(7+1 , §, path, ves) ““'**m
path.pop _back); 4 ’

Wiy o on Sl

, “bai g_\?
§ i v

bool lSP&Und'rome(shina "W }nt g E e o
% whlle (stont <= eml)f “
G ‘rF( S[startJ )= s[endj)§

J i i‘ ‘ 're*mn jh-lse ’
s .‘&J’

™"
3 1 1
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(onsidev @ ~vat f;lo.cac! at (o,0) in & Squave matrix of Gﬂdeﬁr‘ =
7t ho T yeach the destination at (n-1,n-0) . Find q.uF“,; l'fe‘_
paths that the vat can take t veach from Source to destination

The divections In which the vat can tmove ave "V’ (vp), D’ (g,m)
‘L (Lept) , ard R CRijht) Nalue ab O cell in the matrix

tepresents that it is blocked and Yat cannct move -h .-it.AA.
vahu i ab cell in the matvix ~vepresents that ~at c,}

-

travel through it 5 ¥ =T b
=i 8 tec

n:4 Lo s S o g sl
manix (101 = §54 100 m0nd. ) p il

; R ‘3; \ P . ‘
fo., ‘u"‘.#iﬁ .f,'; )
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Soutee sravt, end..
L Lo e 9
AniEnn 56”’" ?
\ \ ) ) O 1
2\ | | o| 0O
3 (] | | | 3
\ l Lexic@gfafh"aﬂj ordas Vf
2~ - 2 & i v
o \
o [V
b
i Ll ( vae (‘S,L.R'U)
oA ] O F Lo:0s
M 30
vigited / v & ‘S/U.)/"\Pu vaocme\ |
j((hO/“D.')(D'L' , =
A
, /“ b /

(dt o

f(z,l,“oop) (8,C.2,0)

C‘(g “ooro”)  (FLY, )(Alvemhg el
ed

V}.s m

' yuite + |

> (/ (pu‘ﬂ"“"M
F(3,2,00R0R") (o, ()

Now mbha*r retuming

2 7 otk (3,3) ao unvisited

{(3, 2, *ODRDRR")




]C( e, D& )
\ th\*r P '

oR") @LRU | '
\

“
$(2,1,"DRO") DLRU

\

$(an ,*DRDD")

\

R\
Hi-ad DROPR") f) L&D

}(3,3, DRDDRﬂ)




vectoy £string> find Path ( vectoy Cueatorint > §m  Int n)
vedor (Sﬁlﬂﬂ? ans

Vectoy (vecfm<tnt>> visited ("1 vector €

if (mlolfe] ==

solve (0,0, tn(n, 0N . ', Vis);

int> (D,0)) .

yelurn ans,;
{
void solve (1 i,k ), vechor Cvector Gt 4@ , int 0, vedordstving> § ans, s
vedoY <vectoy iuty,

t if (i==n-1 44 j==n-1) |

yeduy- ang. Puzh_boct (move) ;

~etuyn -
/] Downward  divection
if (i+1<p §¢ visited [i4 11 48 alixa]G]==0¢
visited f:][J] zedl s
Solve ((i+1 > ). Q. , ans, move + ‘p’

ViSited [1]@] = 0),
}

/ Left abirechom

if (j4>=0 $5. Ivisited [(1(j-1] 44 a(il
visited (i] (jI=1.




//Riﬂld‘. d-WQCh(m ,‘ ,-‘\‘i

f (jrien 4§ lvisited [
Jisited [ ]g] “
SD)V@( 1 J+| J m(

visited i ]Q... B
&13'@ Eo W g

‘-; i) il
Lo BB
- DR sy
1 T
il B
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Ch[]:%-n 4D, +0 -1 §
'd:)U:i-l'O ; -)

vid sdve( int i, intj, vedordvector Gnt>>§a , int 0, Sechrk

S"mnj move, vechy Cveddr Cint>> 4 visited |, int dild

if(i::n—) 4 j==n-){
ans. Push-bact (pmoue),-
~ehuin,
|
String  divechon R AV -7
for( int index=0  index <4 ; index ++) §
int nexti = i+ dilindex];
int nextj = j+ djlindex];
iF(nex':ix'o £¢ nextjr=o 94 nexti <n §-g
44 J’ﬁ/l‘;if@d[nexﬁ][nexﬁj] g4 G[nexﬂ] [ne-
visited ((IJG) =1 )
Solve (nexh' ,0extj a n, ans, move
; visited G = © Vkitd‘_,

Scann "

A e
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» l kﬂ’ Permuiaﬁm Sequence '

ee
—T['.e Set [|'f)_’g‘______,n] Contam a -mta" Of' .| :.

Fevmutnhons .

f h
Bj lishing and labe\lmj all of the

w e gei the T)Howinﬂ Sejuence ‘f:of
@ (11 123 v
@ i ‘3 2:;

® 213"
@ ¥ Y

n=3a.

InEuLt - neBakz3
0ut£ui o, N o
(1) Byute Force

D Generate att the permutations by gw‘nj

@ Sfore alt the Fermutabbn info a data
@ Sort the data Shucture.

@ Retum the (k)" posa element fom Fhe
. |
# [fime Camplexitj :-Ognl xr;)]

To ‘éu. NS store the
permutation into o

"C”A ' )|




@ OPH mal Solution

EXamEIQ e

n=4 , k=17

-#—orf- Pe-vmu'ta,tions = n.|

mdexm

(or%)

-.:4_1
= 24

R ri-y

e@Df 1k perms ST

1+ (2.3 )1 2o i Fevmutwaw:

Pncl’:




then ouv Job will done. =
[I, 2 4’]———3 Pema'»“*) numlo:ﬂ
and we wondt & FEEE

Co Now quemcm 13 /

[IIQ,q'J |¢::4'

Agavn Same process .
(0-0) pick > |+ {2, 4] ]—».1 pevmutations
(2-3) pick = 2 + {1, 43}_, —
(4-5) pck— 4+ §1, 21} 2 pem

.9 a
|cth Femuioﬁ(m > ____@ [| ‘1‘ _




Acacwo Sam e forocess
[l,zj £ =0

l(o;O) P}\cb—a B i 1} et Pe-n"nuto.h'and

(1"‘) F{CL__) 2L + {\} —_— 1 Feqmutaﬁm

o~ ¢
‘CH‘ Ferrmui'aﬁaﬂ = 0/l '-:__Q___' [:,';:] A
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Al fn} __
C4+64646=q,
o]s
A 4( = 2%
"
4 blocks l] 6 (

3

®
|

“.

2424+ =0
ey

("
o0

| +1

\

2

e
1
|

dn each pons. we

Pidwﬂ 1 de’!”-ent Q;'i

. Jo

= i % 1
Time Comrlexf'w - O‘(N) e 3 O(N) %

n=4 — we avt [ookumx

4 num

So

O(N) will
S}oqce Cow.'

Pleoif:tc O(N)J

Scanned by

3* n o
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