J‘lao:sdﬂun S{j&a_}&s Q;eim_'_l_s G|ﬁj:_E, UG ¢ '.N,t:_! unan::ad.e_rn)_;E

() Asymptotic  Nofation
(@) Time & Space CmnPle)d!@ _
@ Divide £ Gongpen , Y GE" I‘-Hao.nﬂ'hms Ky Heap Toree

D) q:meeda Methods (Job Sequencing, knqpiffncfh, (5_5?‘1.'"&5-- Mexge PWM i
Hubfman -enc::dfha , Upkstas , Raigms , Kyuska) 3 M ) :

@ Gpraph Touoversd (DFS, BFS, etc)

L] - a . h
' i (AN poin Shorfest path, Nultistoge gxaph,
Dynamic Pmoammrmna (, Qpﬁmol o P esaach tnees ToP,

0]\ knuPSGCQ , LCS, 'l"lu‘h-ﬁx chain ’“““"-P"c“}‘.‘?"ﬂ__';
Sum (5 8ub5a+) :

Scanned with CamScan

@ Ha.shina

@ NP, NPC, HP, NPH

2 e

Q: & 22 2l fi\ﬂmﬁlhm 7 k b4 Unacademé
— Fmle 8t c& ghps 4o Solve o  problem (¢ called algo.nirhm.' ';é’
— Ty & ﬂ(’lamﬁ*m an H’““Las;s FraT & a4 @ E

ﬂnabdsls 1 Time co-cr\p\ex:\l'a 2 SPoce Cm'qP'le_ﬁiai E

—> Andysis s T e aF Yo idea wmilta & knnsci.

ﬂ-\aanﬁ'nm waha  sutable Es'l

Postenon ' :

— Exealion & ‘Téa_‘ Execulion & aid c‘S\)" o
B Arelys| foalyeiel el
~> TIndependent — Dependort on Feal
Hondusane | Hand waze | :
T e
A[%TPE‘QC Notation ¥ unacademy

— > Used 1o desoibe hunn?na Hme ﬁ an olamﬁ'm skuuﬁna the ehdvrta’

8muﬁh ((53 duﬂth'cm_
® Big oh notation (0) & (upper bound)

£(n) I sad o be dhe Cl%fﬂp'l'oh'c upper bound ﬁ d
TF thee o ‘)os.ih've Conatony © & no  8uch thol

Scanned with CamScan

uncHon a(n) ,

C &(,n)

P
%cﬁ& E
whee, C»0 |
Nz 0 Na
; n—=

Scanned with CamScanner



@ %’\8 Qvﬂeau () : @owen Bound )

£ e sald b be dhe OBdeth lowen bound o& funckion a(nr]_]}
Yhete  exish a potihive constant € £ no 8uch fhat

[3@3 > Q.atnL/I’ mhw,

'r -
funchon , oyt
; _
Na
n—>

<o
N7 N2 Q

[
=
o
[¢]
1)
Q.
D
3
=<

Scanned with CamScan/

@ Small oh notabon : (b)
£ = o(gld)

.I.;‘F .B.' 4\- (J\] = ©
n— @ 8Cn)

Cmall Omeaa notalon ¢ C@j

o) = o (go)

;‘H\' Aj '?'L“.] = <0

—

n->to C“)

W unacademy

Scanned with CamScan

@ 3*8 (0): f £ c-atn)=> alb

: ; . B = cgn)
@ Bta Dﬂ‘iaﬁ (.ﬂ.) s 0,8?-__\0 |
®) Treva (8): G g £+0) £ Gyl
2> fH= gl
= a=b

B $mal) () * f < c§o
—::.> asb

Smal) () = F0) > )
@ = arb

\»Pé}'.exive.
/

" 7

8\1'\1119—)0‘3& !.unacaéér;ny

e [
X173
/ ok

\

X |
|

Scanned with CamScanner




- ¥ unacademy
Gorpuign ¢ oolow T compiRle’
. W) 2 0 () £ 0lnlegn) < a(“t) %
o0 < @Qualogn') £ 0 (Qegn) & (") : Cﬁ) BRI
a OG'\“) . 06-.,\) 40(:2“) 4"0'(',“ ) L O(? ) TR i
£t /-,‘
/ | y . shr o
i L]

L 4 unacademy;

@ -Fltﬂ) = n'llogn o g 0] J' o ‘. g
8 g Vi 4

£ = 1 (_ma.,n) 51

n= 2 o n=e? 3

. WL e o
f)= 2 laap. = Y £.00°)= 10 loglo =-3x_lo__=_-,_
o= 2(ep) = 2 U R0 0 (ogel)” = 107k

0= \dh ..'; e -;:J’ 'J JJ {3-3K Iua 3‘?: x;LOS
\0'I an K'lD‘! ! :
18y ap "
{'I (,lo ) lo 108 1o Huof ”01 ‘03‘,:: . 3%.(}1
= \0 " ‘o'lo - 24
‘]"2 OD“:) - [D'l" 0,08 LD\n)‘O N _F. ('n) 2 CB G.])
N | \-ﬁm >k >

g 'ID“K _lb'la i D

| v o !uhacademx
g gt S »-‘JL 5
ﬂi% /{Itﬁh (}osjn)‘ - ] E
. 1 Lulhyr “o 3} PR

logn 1 % 4 lmaﬂoan)q

logn .3 log log)

Logn Pyt loa loan

A0 ek

Scanned with CamScanner



RN B

T ———rre— e

&gf’ ;1(,“'\'- i R ek v 50 = I‘Hos,n
Whay s Yhe 'mmeuira ordot. ﬂ
et n=2°
Ji_‘ (,‘ﬂ = 'zm - sz'i .

Le=@Y = 2
f(n) =2 l0g.2" = 102

100

fu(n) P S

o.&amu,:ﬁ\-l‘c compledly.

e — —_—

§.Cn) = nteg: P unacademy |

Scanned with CamSca

&E Let  §(n) ='n’logn g 90 t:"i(lngn)m be twe :pasitive I3+
DL Wkich Cﬂ the. _dnhmuil‘% . Clotement % Cocect?

@ $m=0(gw) md gla) ¥ 0(F0)

by o(m= 0(Fn) ad $n) $ 0 (gm)
©) ?m# o(gtm) ot g 0 (F()
d) )= 0(5&1)) . ond, 80»? = (M)

n=lo
£6)= 10°1eg 10’ gln) = 107 (
= ax 1ot = 10° x 3"
- 310 X‘.Os
axio’ ax310°
Ax\o° Ax 3 x 10
o 3’

‘.03.(108103 )° ‘ .

=
=
a
I3
Q
CHo.
oy W
3
<

nelod | Peo el

e lo’Tx log 10" = 16"

20

gii= 10" (10187 10

L o> 30)
S e e ()|

Scanned with CamScan

Vizd
(UL

¥

@% avicn ) ten one e 7
® (or k)" = 001"]
® " =o()
@ Q:m'- = E’(_2-1)

K& m u Corffosts.

®

D (W =007
pru)" < 0"
k=1,
el £ Cn

m=|

@ Qm\ - chn)
Q'nt'l. é C 211
M2 < ¢2"

By A A

oz o) S
= 0@)
)£ 2" 3

P2 £ ¢ 2"
c=2

Iy Xy &

2n £ N >i

=
=
o
ST Bl
D
3
<

Scanned with CamScanner



c
=
o
0 E
a |
a
(1 E
3
=

Reumnence Rﬂgﬁgﬂ :

— secuhnence 38 on eq,uu}fon o 1neqpalx'%j thal  derudbe Gé.unth'm‘n

W denms (ﬁm volue on smollen inpul. __

g q :

— ﬂ[me. MHb 08'5 Sfmplﬂ .lun&uuae 33_ @%SR’ (%f' dg?l’ e Qho_mﬂnm
e necwsive o nahwie | ..

— Ja &x 3 »oi\aun:f’*'lm El?’l_ Qn%se EQBX 31 - E\ﬁ_

FF  ©F Teavmene Kelakion Milka & .

—> Recwmence  Relakion 4’3“’ it kal Lfae, toh 5“‘\3‘”0 Time C{m}ﬂexz 5

8%' Nikal 831] g%n? ﬁ' Vo aage broumga dekhte jaao.

Sol ":'"ﬂ Reaunnence Rd“}‘i‘l

| :
T 7 -

Scanned with CamScan '

Subghitukion Recwoence Tyee ﬂ%ﬂm Wwem} o
Merhod Method .. HQJ""@ & .- | I.
REW E‘-;"- w&’-ﬂ‘ﬁd L _j‘ o !unacademg
- Y S E
o -l st
Co* 5 / ' 1\ . 1 %
| T(ﬂ)/T'(\ )\—Cn) (_[}')1 4 .Ell) C(%) & %Cn 3
) /
y Yy / , \ L I\ / l\ q 1
G @ G el
2F Depth Fhe Inee : 2?”40% [ecwef 4 - |
ep cﬂ n.l > n=‘+: é g = glos" 2
L". h - N -l AN
10‘Ejh= .loﬁL] _
logn = lloalf
! 1= _loéqn

@ unacademy

v Total (ot / :
B .o \aa.,n
T e 2 (n ¢ (ﬁ-) Co* boeeos i ¥ O(H3 )

o
14

Scanned with CamScan

T(n) = o(")

Scanned with CamScanner



_ v unacadem)_r:
@ T = LIT(%) + E
| Cn 5
—7 | \ S /n /1 \\
C(ﬁ) ﬂ 4Cn
5 Degth of e - X No. ) leove -
n =1 Vo Lllog;n
o 4
. — Alo3:n
n=2' } 2 N |
logn* log 2 S
. . ;1%2 . Toto) (ot = Cni20n+ ll(;n +-__:-7._ 5
J ). -, =807 | - suais

W unacademy

@ T()= QTG}) n %
— (n J
/Cn “ 5
6 26 " 3
/ / \C h — (n
@ @y G
3 Depth na the buee - 24 Tokad Cua*: c:cjjf(‘od Nc:l)lMl x Ne. c&lwe]
n - = ‘:1 0 - 08 i
Eal > = Calogn rCn
‘4’ LEVEl: DEP* +| LTCq): (ﬂ'lﬁgz“]
= logn + | :
&t R
| “‘(’T‘.':D) 'F;b - s r}é
ferunn 0 &) i+ n=) <
- = E
I (e Bo(n) + Fib(n2) . 0¥ i
wetunn | : é
' plse
gehun Fb(n1) & Hib(n-2) Ty = T +Th-2) + C
QWhar & The Fime Complexily? fn ey
Cy 20t He 8L +--n---- v 2%¢ n—‘./ \\n—z b e
ClivatysBe..... 24) 7 S
st n-z/ \n—a - -y ——Ae:
¢ _10%) =
N -/\n-lu n—a/ \ns 'H s WS g —gC
G 2 2% v

Scanned with CamScanner



(-nﬁﬂt_:m‘; . . w Qnac;gém
Q. gt ¢ the hme COmp‘m:{\a CH the oUmmrH vewigive fund (T Yp

ik DnSude'B (int n) @ &) g
§ it (ng=2) ® 60 \oa,n) £
vehwn 1 ) 9(103,n3 E
else @ & (log, logs n) 4
et (Dn&ma\'hfnﬁ (41ov (syrt(m) + n) s _
? :
n TOO"(TCJT)*rC , n>2
i’ i
|— nh | , NL=2 S, (k): 6(}05,103,?})

{’ ni,t = ;‘—-—:‘:________—:
a—> N % .

L Ie&n = lcns2 2

; W §%
?ré 255 log.n = 2"
e % 105 \og,n = k 103 9
— nzt\ m 1{: loai‘-ﬂﬂzh { . .
hgﬁ. Cans'.riun_ ‘l"he dolloun'n Mecwnence L w unacadem?
Tn) = QTCF{") +1 o, TO)=1 w;
Which aneé cé e do'.lwﬁ“a s bued | %
@ o= 6 (eglegn) N e aidar]
& Te) =8 (egr) i— ﬁ"/ QL2 \
© Te) =6(0w) V2 A Y
) T= O "’/ﬁ“*\ N ‘_0"“} _ o
3= né “(ﬁy, l Wby n'e Y 2__ 7,

« @ PLRE
Tty gt e airac
b i
T =2

-

S e —logal n_l,ﬁ"--.';.
\T(,n]ﬁ B(log.n) =2% %, :;l.. -
G//—A:: - = log.n -
D\ECD&\)‘LQ.T\CE Taee Vtgmgd'- . W unacademy
IS e __E !
2 N
® T = aT(R)* (o - L |

Scanned with CamScan

Ca" =) / \ .
e G @ Gy e
) ) G) /,m\ AN NS ‘
G @ G pra
& Depth Fhe Jhee . 4"“‘“‘8 leavee:". il
UJ 0| = n=k 5 3'f818f s |
L' H =
lmﬂn= .103‘1
logn = lloaq

1z _loéqn

Scanned with CamScanner



. ¥ unacadem

Fat s it inLataan
i e

ot Totadd (ot O

Scanned with CamScan ~<

Scanned with CamScanu“<

C({h Ln
3 Depth (a e 3 No. g leove -
n o=l y s
1. . = 1.09|n‘
n=2'
- 2
logn® log 2! =N L
. Tt tab = (nr2t 4O

(T =007

4 unacademx

T@‘)‘ QT(’-E-)%- n g
- ., Gn §

N o 3

(g G =8 §

3 Depth 7 the bree - 24 Tokad Caar:cmudeach)lm'.xﬂo-cgiwd
2 = G (ogen +1
== 4 m = Calogin +Cn
4 Lovel = Dept +| [ T alogm
= logn + |

Scanned with CamScanner



‘a unacademy

Q. Tl X - 4
W) futy = C -
Yekunn 0 ) i n=) 3
il o) + Fb(n-2) . 0P "“
~etunn | i
flse,
gehun Hb(n1) & Hib(n-2) Ty = Ty +T(h-2) + C
QWhor & fhe Fime e:mP\eriE[? ' n . cC
Cy 20¢ YewrBC Fommnee +2%¢ n—\/ \n—z Se
Cv2+Yy+84.-... 24 / X / \ o
¢ _10%) n-a n-e  nd n- q/ < ) c _
2-1 N
n—a/\n—H n—q/ \n-s n’-& A5 DS “‘G—"E“(.

C() % 2°¢

S—— .;————. !_ . d L;
G\§ :;{:u?r it the hime C.Omp'md\a CH the danunrg veewigive func (™ .‘unaca emyﬁ
ok DoSamething (jo ) @ 8(?) £
§ i (ng=2) © 6 (logan) 3
zehwn | € 8 (ogn) B
glse @ & (log,logm) 4
Yetwn ((paSomething (+leox (SyvHn) * n) :
I
N TC&"—(T(JT)'rC , n>2 ,
) -
|—> I']h' l » IS 2 G- (k): 60051 103:"‘?} |

= k. )=ty

2—> n\*l'l‘* L :&n : -2[032 : e |

: f;[;é w 2 g - M L ‘

:: % S 108 logn = klog 2
=2 2

sk
i K®= lOaﬂoam { _ ‘
hgffms'.dw the dalloun'n Necwence * : W unacademy |
T)= :‘{T@T«T) 1, TO=1 "E
Which one ¢ Jhe dauwfna s buel g
' : E
Tin = B |1 ‘ ) ﬂ . - ol —“E
@ T = 6 (oglegn SN g = :

W T = O (egn) i— m;

L‘j: :;:;:;Cﬂc)m) : “/\n /\n 5 ; :.: : |
3-—.; an/\n]"{

T gy 0l
Y N

T(n) = Qk-_,). 2
= léﬂ“"’ﬂ‘.n

T+ Blogn) |
E:M—’L: f.logln—

Scanned with CamScanner



42 3 PRArTY S, B A

W unacademy

Mus’ren's heomrn 3

@ Root level cast £(n)
)= O(AEeT)  do E7O b
(= 0(") Root level cpt < J;cn)
F= 200
Te)= O (Fe) |

A Scannéd with C:a}nS'-.::aﬁ

) Roor level ot = F(n)
fm= &(aw)
T() = & (25 logn) {

® T T(a)+ 0 ® TE=uT(n)+

O n . K = e Fim= 1, = nbse
’ - l.]lcra_-.l = plogut

W unacademy

=N

=1 . A

Scanned with CamScan

s fr i
® To-ar(ged O W@
o] T LB
Fy=w,  £= nlgT FOI= 40 H"ﬂ_‘_‘:a
= nma@? =1

= m T

[T oliey

e = P E e PO el

: ﬂas’cea' Theovem :

TQ = oT() r G| T

L s a>rbt then T() :e(”ha.q)

B ™ a=b" then .
G pr-l — TO) = B log™n)-
(Ij) P-‘-—\ — Tm= G(_nba"o' loa\oan) 3
Gy pint — TO= ) P

unacademy

- E xjten de

Scanned with CamScan

® =
o p20 —> TG = O("legn). -
@ po — T = 6(n")

Scanned with CamScanner



2 =1
Q- T = :n'@) + nlogm ]
a2 ,b=2 . E
k:\l =2 - 3 !é
Cl-'-'bL b= T
2:0F — wee® |

Thy= & (s 'l_oa'v{i;)" 5 g e o
=6 (nm%]‘1 'loa"‘n)

= O (nloghn) ok

. T—r—m: Q@\‘f"ﬁan) /g £oW

Moot T T 5 A v iy

T = aT(n-b) + Oﬁn‘ﬂ aro; bxls ko

Scanned with CamScan

Casel: & oY then Tn)= © (nk O"J'b)
ael then TO) = 0 ()
then T = o)

Casel i+
Caged: W oa<l

Q T = 2T(-1) + C
o= 2 ’ b = ‘ ] k'-'o

T = o (")
| T = 0(2)

meedy Techrigue

. Tojow locsd opimal  choice Q) ech gage with infend of d:nd;qa
\obad  OpHmum golukon. | . a

%D P So\u\fm 5“%— BOlh.\ Othﬁh SD’LLEM dge,l

_— 3“\[%_ é’ Feaci ble ; ‘
— Logeo F Dimoag Mil - jooegd  Cplimod goluben.

W unacademy

Scanned with CamScan

—— Min. @}
})[PEI_@:@MS &) knopeack ?s\‘ob"m e g 1101 profit
& Job Sew.mnura —— Min Risk

@) ™Minium SPunn?rB Totee
@ C)]:.h'rnu.\ T‘i@:ﬂ& Pattwn
@ Huddmn defnd
Dijketnas Algeiithm

Scanned with CamScanner



uman Cgéiq(j" W unacademy
s Mussage A Enaayplion 3F Deanyption w & A ux kee]  §
—)—t) Ne. bils ¥ :i':r ad Cﬁat l ' g
‘ﬁ 6:-0 50}&\:50 5
& 0:50 a=006 b =160 lox3=230 E’
b= 10 b=00! c=1] aox2 =60 3
c=30 c=0l0 d=lolo Bxu=—2°
d=5 d=ol e=loll] gx5 =18
e=3 e= 1o - F=lele 225210
B _ ‘ "85 bin.
£=2 F=lo] o/ !
Torol ™M=100 ci
o Vlm d“- Q 45[1.,3 b.,a nw&d b
—> Asal & Tbit ,m}mesmr each thonack
Icaaeaﬂ. ek & 7| '1~ - s
,= 100
—‘-v'?xloo:
e =185 b:m/cmm}m
2 3 -
- e
*3— Considm  the M"“""t‘j message ¢ o = unaca‘n_de_m)‘:
dd eee ccc cecadeee <+ % e B
ao bbbb a bbb cecd i ol Ghom it B
S the no. of bib vegied Jor fuffnen “eete messageq =~ &
f)Fn the owg’ BB mcwmd ‘fﬂ HHepasen T
(5200 il
@f sugPose the YHes 0,b,¢,d,e, b have  probabilite —JL. Ly E" unac:_ademy_I
vespectively - Whot i the avenage dength the "% §
Huffmon code de'r the leHwes ab, G die, £ 9 i _ 5
{Q) 3 a _\ . b=.L| C:.L | d-,-_ll; '-e-z'él_z ,;:ai;. 4:i
by 21875 2 “ 8 E
e 2°15 a=0 lx.\i =
@) 1'9375 bzlo 2’1!.-'!-l
¢= o 3x-_l3.
a=v1ia . 4l
ez Nllg” : '
47 x L
£ a
2o Sxl
B 32
Lt BETCEY -0 e

Scanned with CamScanner



¢ made Up eﬁﬁma\d oranalier  Setr A= F G he EEEEEEEINY

Q. Pg masaoﬂe

Tre fable cé P\ebu\iliﬁes dov cach 15 dhoun beows %
al® {3
Ohuractes Pmbubxhi‘&j» = |
P 6-22 %
©+34 4
q
R o\
g 0-1q
T ©08
Total 1-00
yneseage 100 Chanactos over X i Usfna 'EbiHrmun eeding, then
.:e inpede:l le‘“ﬂ% La fhe ©oncoded Wessage  in ISERE
P02 &=0'2y R=0-17 B=0+|q T=0-0¢ w Unacademy
2
@ :
m ‘ : | - ol — 2% 0022 = 04y %
z\nn Q-1 — 2x0°34 =08 3
" ) R- jo} — 3x0'17 = 06\

g -no —2x0M = 0:38
T-100—2x 0 0% =024

24285
—_—

®

1

GNE" . . @ unacademy
Q T mimmun fo. o] decord movemenls  sequined Jo metge e B0

8 (20 mecosds) » C(IS vecords) . D (5 vecords) s E(S vecovds) i :::.:€: %
e Y]

165 r
i ® ® ® @
w 40 5 P c o 1
) 78 @ ‘ ;

) €5
@ [20 | a5
B

18 l\.s

C

15; ilo] s| |0
b A D A

15 +30 + 4B 75

No. o& moveme!\h'i 5
&

Scanned with CamScanner



sl Sharitl

Job Sequending
Jebs Lll \ j; -‘IS' J"l
Tualit |50 [ 19 10 25
Deadline | 2 | 2 |

SNEREIE

@ unacademy

@ For each job ().
do lineay ceorch o
fnd  pantiodan 8ot in
ﬂ &ize €n), whoe

n=maximum dead Yne o(nn).

qlaon'ﬁhm: 5
@ qmm\aa i] obs in decneas) 5
ovdon r\m{ﬂ' o(m &guﬂ -

50 +10 : m= totad jobs
5+ J| T3 N ;
4,1 % oveall Time Compledlys
Eo o(mn) @ ;@Q_‘ 1
¥ |3 |n 28+ 50 :@ ST
0 i | l 2 P — il
25 5o _:-
~ !unacédem
& TS5 (%] %] & [Elglulily ” "
s 2| 23l2]a]2 p:\ 4 1\1 6\?\3\\‘5%‘
p:y15) 10|l 1n|20]8 ]S p:l6o Juo |20 |70 150|300 S
4 < ) \ 2 3 4y 5 11 E
| %
E‘lfa lfa Sl T% (% [T 0 %%
= 70140 +506 + U0 + 30 + 20
- 20t165¢r I2+tord
- (&)
-
W unacadem
‘G\h'ﬁ:we axe. 8|uen D dmsbs T, T, 'I;,.Tfu-. erecution each  Jask Mewpica o .,;J“Y
unit dime . we can exembe ont Yagsh oF o die. Foch Yssk T hab ol on
a P-nui—?f PPoond a deadline  di. Pralt P
'bs-deﬂ Fhe end iil the o omiv (ﬂ Hme .
Tt | T} & T |Tu |Ts T |T,
Profit { \s | 20/ 20] 18|18 |10]23
Deodlie | 7 [ 2| 5[ 3]4]s]2
What is $he maximum 'P‘rom- ecanned 1
n 2 3  § £
T ‘T‘! \TS QT T
30425+23 F20+ 18 £16 £ 15

Scanned with CamScanner



&N w
e we oven @ dosks T, T Tp- The execution cd eath }m:._.ur?academy
ane unit Yime. We tan oxeente one fosk of @ Kwe . Each ImbR T3 ' E
he o prolit T ond @ dead¥ine di Prolt Prode eanned (F dhe }mk L
s conpleted before She ead ¢ the di onit g Hime 2
Task T OTh% AP T(;'. 7 T Ta &

Prokit s a0 30 B 18 16 23 € 25

i R T 2 (208,

Deadline | 2 5 3 . -

@) Al Joks ane cﬂmylej'ed
W T, 2T one febt ouf

© T ng amled* ook

T

E
=]
o
0
o 7
Q.
[} ‘
3

o

ospsach Paghlen: :
Objects ohjl | obj2 | obj3 P %
Probit 25 ay Is 7
gt " ‘e 10 Kn;{:&utb. cqmuka 5 ‘
) 20
Bfw 143 16 | 18
- X P Gwely ¢ ST SR FOT Fhmn &
X Prolit & Grmedd Q’ Xbmeaa ) vﬂb -3 GTTE_.E% ;%& -
P = |5k 240
=25+ 48 . iy S 2 +T15
Bl casipa | PRITE =k €D)
|18 }>25 [10 1215 = —
= oL
15— 24 — 15— 24
| — 24 g
Vs 1s
2—2M,2 jo — 240
Ia \5
p‘\ami’fhm : ¥ unacademy
O Joxr 1=l o0 o wg
Colloke P } &) :
@ Sort objeck m dwwusfra } Df.nlban) %
ovder ¢ plw L
for i=] ton
i o £ uwigm
1 ﬂ; - M"L\)l CEs ﬂvmn)& |L'l_rma. cwflm\a
P=PeT, ]0@“’3“ L
,__.:—-'—__-__‘
plee  break; = X
it (HY0)
p=pr P —M—)
o)

Scanned with CamScanner



ANTE-13 e wdah’fg o volues od Hems  Neted  below . Neke fhaf [1T0

|

=
- |
@
0
B « 1 I 4
a. |
m |
3
=

Q- Considen g
are ur\'\i‘cﬂ goch stem . E
Tem No U\da}‘ﬁ’ (k) Value (n %) \l/ w £
\ 10 60 & }é
2 7 28 ] 3
3 | 20 g |

4 2 24 12

o these Yems fuch Shab then lofat mp}aht o

J olue 38 maxjrnized. Poreover , no T
Il kqs aad Shex Jotad vod e :

": demﬁed?b'd v, q Efneedd orithe  socly  the aa*@"ﬂ b?‘ Shetn > l:ﬂéj

;oh'os in de_sngr@ orden ond Pnc.‘u them ahe.e.d:lﬂ. Ghm*‘lna a:nm ;i: dn-.s i

wem in the ovdened Jiat, The Jotol valie Oa ifems thecl Y

&laaof.ifhm 18 de_m#e& ‘ba Vﬂreeﬂa.

The value Oa V’F—\!ﬁwﬂ PR 7

The sk s o P{Qh a Subset

| -
=
o
(g]
1)
a
D
3
<

Tem No. \_Uuiah’r Value  Valuo/ Ueighrt - :

| \0 60 € 120 :

3 L 20 5 2y E

2 7 2% ai 3
M4 s

WnopsacR copouty* \

Yp= 60 (Dekh & T F@EA af #rl)

\!ang,ad = 20+24 =44

\!o\ﬂ- = \fane&a = 60~ bb :

e

. : 7‘_“"’:; ! .u nac.aderg
OP"C.imCL\ Mt’.T?f: cPu‘H'@m ' ' v g
GATE i e -
Q The minimun no. veeord . i 3
f AP ) movements  Yequi > moge of =2
lo 20 0 ive Jiles A (with lovecordy), A 3
B (uith 20 Teeord) , (ot [Srd) 3

() Toral vecord movement ol b(eih & werd) cind

= 6030

NN
@) 165 ®ao

€15 d) €5

A ® ¢ b E
o 20 15 B 25

Elwith 25 'records) is*

$ Time ComP‘.uII'a = O(p\uaq)

Scanned with CamScanner



¥ unacademy

’Dg‘ﬂ‘l&? &o@ig@@jﬂé& : e

— T8 divide the pooblem inko Series ?} own}appfn@ gub- problems.

—* T main deohmE !
jjorh‘ml substruchwa
2 mcnquPind F'rab‘.ms

‘aise. & tin--c]  Subpoble -
—> Dhide & Conquex %’Tm Jaisa b % Fr (Ljahq JI&P&Z;:% ?{ ) Frobf.
?I— T’v‘:\fﬁgﬂ— %‘L T &A% Eann.r'ﬁm_‘g Solve \
o, K=o inE
i b { o e
£(n-1) fH'n-z) I'Ul?'fn.

Scanned with CamScan

$(4)

¢ N\ SN
. jui \{m .{m ..\\t@

|

;
141 iyt
Fiidha N}

—> (S

——> Mofrix Chain mu\h'FlicaHlon
—> of\ KeapsacR  Preblem
— TP

—> Fiypdd Wavshadl
— &um tﬁ Supser
—> ophimod  Cos¥ ?3"

q\aﬂ"‘“’hm e i

?'I’Gb\&fn ! )-: L Th e s

\_ma,i_gt Common Subsp_(wence : v unacademy |
Rec] GATE A s
- ¢ — O,kT E F Z"?: T
—_— A;Ba(— C 3=% ‘_’G_I&JHTJTEIC“E‘&E,GIT 3""6:{:“
i — (AT, (14E,ATE, (TE
— ABC Ly
— &ATE

Les = < BDABD
Lee= & BC BAD
Les = L BLABS

Scanned with CamScanner



s !unacademy_

% The meomsive  Solubon t.b' ¢S is %
% we apgsum J["'J.] " 1"“8”‘ ‘H Led Oé ﬂ;"d: %
e o , ' izo e j20 _ B

] = S ] e iR >0 & w=yy
mox (Ai-1,47, A T 4= L i G0 wty

L(S_\engjlrh (x7) : - Unacademy
5 i - W ooouiid
@ m:l}'l I - besin 'l{;”]:'- #[;,j-l’] ! _§
@ for 10 to n do _ »liil - "e—"en_a__g

@ _1[;,0] =0 Retun 1 & b
B $a 0 do . C '
© 1bil =

@ fox 1zl oo do

fr lmom

W x[i] = Y[i] then

b 1.1 = A[-114-7] +1
i) = N end

@ee it L] 2 ATL -] then
o L[, 1] = 10-1,1] 8

b] = “end

TP R G i
2Lt S 2R

EeeEEee®

c
=
a1}
(]
[« TR
a.\
i M
3
<

e

W (01 == ylil)
C[]]L}] = \+ C[i-\] D'l]

Scanned with CamScan:’

else

L

T : max(c[i][j-\] AR [i])

Scanned with CamScanner



X* abaaba ¥ unacademy

y z babbab 8

Nz b

O
T ™ [T | ;
vlo [ \H\ \&9 \Qi r—? ~2 - B
ol e f2s 3.
oo [N "2% 4.—;2 ’QB eé; :
blo [ |0 "3 13 [Ny ‘,_"_,baba'

| Jo M 2B 2T [® — baab
i | w1 I
W unacademy

Test Preparation > GATE & ESE > Data Structures > Data Structure

. SR
Longest Common Subsequence with Gate-2014

question (in Hindi)

LESSON 50 OF 50

Download the Unacademy Learning App to watch this

. GETITON £ Download on the
» and over 200k more lessons in UPSC, SSC CGL, GATE, P* Google Play & App Store
CAT and many more categories.

W unacademy

’DB}\@:LC &oammmi ng '

D a—

— T divide the porcblem ko Senies gd cwn}appfna gub-,:-rbsmn?.

— Th mosn 1€0hmﬁ 0
torﬁmd substruchue
> Os'cthFind ?’mb!“‘ms‘

—> Dhvide 2 Conques Fo JGIS““ ™ EQ’ Pr Yom JlEpedh‘ju:!"'cé SUBPYGHQ:
fr o BB s peily ehe SV

o { e
£ +F0-3)

Scanned with CamScan

-ﬁ(u) :
Ju NO) e
38 X0 ) g ‘

- ||n:|r-:|rlnrrnf I
Scanned with CamScanner



4 UlldCdUElle

-——'b \_CS "_j{“i“l-'_l_!.j‘.ﬂ";".'_7 mé
——> Moirix Chain mukhrhcahm | o i é
— o\ Koapsac®  Preblem s :

iy B
— TP 5 !
—> Fupdd Goholl,  algoriFhm i

! (F po g, e Al
— Sum :a Subser ?'rnblem ), e
—> optimol ot BV _

Lk 1 i JRTREo

PR PN "'":_ff_;fw M o e Y s, : )
\ma&{[ common Subsquen& - b4 unac:adem)i_fa
GATE LR 3
[ABC] 5
——y ¢ 2 ;
- ¢ — o, AT E i 2
BV 2 > A AT, TE, GE, AE, 6T 16

— AR 8L, RC — GAT, GIAE,ATE  6TE |

— ABC ML g1
— GIATE :

tov  exomple

X:<A 8 ¢ B D RBD
Y=< B8 D ¢ A B A>
Lee = < BDABD
| Lee= £ BLC BAS
g Les = L BCABD

A

T T 'unacadem
% The seonsive Slton of LGS s -
e we asswre J[LJ] T leagth g Leb of ML

o
then

Scanned with CamScan ~<

0 Wiz o )20 -

[l = )3T 'ZI IR AREET A S T
mox (Afi=1,0], A T =0 o Tyro s Bty

Scanned with CamScanner



L C 5-\&03@) :

® n=]xl oo ehe
@ m=|7| '

(@ for i=0 to n do

() Afe] =0

® foj0 o O C
@. j[n.j] zQ

@ fox izl to o do

Ceeeee@®

for 0o B
i€ x[i] = V[i] then
begin 1[0 =\f-1-1] + )
i) = N end
eeeib  If-LjT 2 A\l y=1] then
begin L[i,J7 = 401,77 &
b[ii1 = * 1" end

o1 Vi

'.'be'ﬁin Mind = 3[0i-1]
pi,j] = " "end

Reban lg. b

[=
.
[+ TR I
T &
m.
Y =
PR 1 T | B
3
b

.Sc:mned with CumSc:.m.

e

i (*01 == yLi0)
C[JLJ] = \+ C[i-\] [_:‘.'l]

else

gy - e (erdfel - E1E0)

L

¥ unacademy

Scanned with CamScan

X= abaaba !unacademy|
y =z babbab 5
Y — g
X \aA b o b b G b 2|
y af[olojole lolo |0 :
a6 o ™ i RN 14[ %
é—— w
b@‘\\\é—\\%hiki%— ;
dolm R Elfa (s .
ol 22223 s
e N AR
SR _._"_._ba %
alo M 2 T3 ‘—é Yy ‘G) _.__;...bdabw." |
— -] s RS

Scanned with CamScanner




(afive-™ = unacademy
Q Considen  two &’Bﬁnas . kg .

ﬁ': u%',)q’-‘.r" . g : & _-J’} 1{
B " pgrYyrP A 5

let x be the lenghh ¢
hab .Y be the o

the mgest ommon ubsequence |
suh 166 betwan A 2B

Scanned with CamScan

'

Then, X 1OV = "7 pg Y ’ 3
Y=t Sl O B e
Arloy= Ltlox3 = ;

A Al

_ v unacad-t;:rn_
Rle-a . . 4 v
&\®- ﬁ' SU\DSEq}d&nC& (6 o 8{\'€|‘I Séqﬂltﬂc& 45 dl}.ﬂ‘“ &"n& wven 5*'35{,11311:8 wipre -uu:llzc
elements (possibly noce o cdl) Ledf ouf. We oxe 8{»@:\ J:m? Bequence
Afm] & YIn] o lenaﬂws m and n, despeckively with indexer of X & yr :
Gt'onh'ﬂa é&wm 0.
1 Jongest commen gub-gequence (L8 F
: free the  Jength fhe 9 ¢ G
o Xi;:ns; r:d Y[n] o ."u(rnE.!q) Déuhexe an Incomplete  decindive d ‘mhcma érn :
™
?im c\’unt‘};@ﬂ TG b mw}q She Jmsk‘n Q e Les o AInl on

YD{I s aivq_n badowt

g w0 e 0@ O i
W = et e goon B ADSE = POFI B SRS
_— rll 5 {:‘ l,J?o . - '
P s 1 xp] # Y- s

OP\{M e esvect?

Scanned with CamScan

= c)(\o‘(l , 71,']7'
Which ane ‘a the au'l'lnw'fng
@) e;‘w\ = l[i—l,j)"l'! '
) exprl = G J-)

o2 = md(3-0), 30 iD)
o expr2 = mae (40-1,3-1) 0 4 (04)). e
mT_E—(ﬁ» sub- gequence cﬁ o 8|'ven SEquenda gmﬁna (’j"wm 0. !Unacaét‘emy

TE g Pk qus & Lk |
The value 9 1(,]) could be obtained \:a dgnamic Phoamrnrm'rg bosed on Jhe
Coviect eounsive &“dﬁ‘“‘.ﬂ“ (ﬂ -"'(..":j) q] {he Ao\rm 8?\@ below 1 uging on moma :
L[M.N] where, M=msel &2 N=nt) such That LT §]= 4(0)

Scanned with CamScan

hatements  would be TRUE. maundin& the d;dnme
seasiave dEd\'n'{Hon o AGi)?
3 to o Jou the volue g 1D Yo

T the Jollowt
(;::;ﬁnm?n&% 8oh1\":<§ﬂ dcn The
@) !lll elemenky ) L ghould be Irtokize

e propetly cm?u\ﬁd- | )
b Tre vabaes ld 3(,9) My e Cnmpu}rd in a Yo

mojer ovden cé L[] &
€) The value cd 3(G,5) commt be cmFuhd {n ethegr Yow vagjot mA@{( o

cohumn mojor owder ¢ LD - i
@ 1pq] needs fo be computed below [x,5] JiF Sittmn per m%s o

mctj(ﬂ oden o Cﬁhﬂﬂh

Scanned with CamScanner



!Hl;unacademy
seol o, fs defined O Qo e s ps

mATE-IE

&P[ gubseqauenﬁ of 0o Seguance 46 obtoined by de\&h‘n& some  elemen  Inom $he "é
Seﬂ.uem,v.,hawiﬂa the order CS the Memoining elements Jhe some. Let™ R, dinok ;
b moximan possible weight 8 o aubseguencts gf ceam 000 S
) e mosinun jossibe GEERT ¢f o subsegquee g on oo TR HAITE G

@ moc (¥ astY) §= <05
@ mat CY, uoﬁ"f/l) S| = <G|l Qy---- Qn-l>
{¢) mox CY, ast 27)
d)ﬂoﬂ’/:. Cogel> od Qo ésﬁm :
X= wefahi'(_(.ﬂusu\)) z @t
2
Cose 2t JAd O & et - _ : faiandd
X= wegnt (<s»)=Y s
. - Y, ot ) ;
. .’igi, \i&.([ o T)j . |
| ATE- W unacademy |

N. An algor.h‘hm o dind  the lehBH': o) dhe Jongect rnannfam'co.ha
gequeace B o on  avay ATo:n-1] & given  below:

ler Li, denste  The lendth g the Xcrnaesﬁf mono tonieally an’.ming 8eguence
s}m‘iﬁﬁd ot I.ndEK : n the ﬂh)'-ﬂ-a- n=5%

'.1..,..__'...&.0 .

Scanned with CamScan

Tatiodze  Lpo =! Ly=) ‘
For ol 1 such thed 6 £ i< n2 0¢12 3 ,
L = { Le Lt , if ART<A[H] 1{: \-‘:Lll_
| , Otheturse VERYE

Firally , the Juenath cé the lcmaea'f movnolonically Tnmea»‘na geqpuence 15 7
mar (Lo, b oo Lna)e : SR |
Whien g fhe da\lm—uﬁnﬂ gayements  is TRUE? _ ' |
9 The o use dynamic MY ?ohadfam ST i

(L;)} }Tﬁf'. ci%o hoa ia Yineon F;i;lmtéﬂ ond Wes ; branch & bound f’miﬂ;‘;‘
©) The algp b o non-Uneor Poldm"al c,frmp\exlla ond We BE er am
) The olge Wes divide &  conquen ?m&am. -

N]a'hrﬁn chain m‘@_?_ﬁ;@ﬂ‘ = g
H - C\n 1 _é
Oxn E
2x 7] |
c= Ax®B fo
= [aby +Oub; O bs) onbnt Qabaa ¥ Q\?Lal_z.
Qaiby + Onby T an 'Dg. ‘ Q?;hp_ * 0117_5;: t 0;]‘7'3':_
Af[ A AZ X P'a |
2 23 3al Y2 i e
do § g dz o d; .
e , , (&IX Al) 83 ﬁa . Al H (AIK As) L

Scanned with CamScanner



W unacademy

Aﬁ( "'(zP‘ Aa S -: CAJIR IS —.»" =

2 3 3 % W 2 i 615’
& o O da d 9 S
/ [
ok ) x Ay m(&,x&.,) <
iia‘qhi 1 g7g Y
- 2R3RH =
}\'-ﬂmmmﬁu}‘ré,;
. (hxm) x Az
= N marice AW 4 hx2
= 0 ke o 2:qu2=
eneole tnr-haa
e o(n) cat 2H+ls=
- u.u GU!J'I&U

Teme r.qu\exha = ‘}E@__‘

:‘:‘:mu\-HFUCGHm = P* ':1/ kY o 4‘9‘% LPY e -‘fll' i
3 oddifion = PR XY S Socal:

T

\ 'F'OT .l:" +0P -db_ o e gin
for J21 to ¥ do it af

Scanned with CamScan

¢ clijyl=0;
fov (k=1 fo q,do) _ \.
C[i,jj C[k,J] ¥ ﬁ[l k] ® bYkJ‘.I
: y A
o] mmi\f-[h ] v C.[kf'lJ -|-c|._| Kd ><c’; } M 4 'unacademyﬁ
) ;1' i ,J : g
\'ﬂ[‘l.‘l] - nin g m[n.k] 1_ Tﬁ['M'IJ J‘] ¢ F-IP'I‘- J} at ;‘J.
v.Lk(_J .

-

whew, o,7] — min o, od mu),_\??hmhcm need to compule A

Scanned with CamScanner



® Fid $re optimel  poventesizakion

fa Q m()hu'k c‘ndn ? !‘Ulnaga.demy |

Sequence dimension %fven below " ;é
(:-1,10.5,|z.2o,7> :‘
1= E
| 2L 3 4 B 8
\K‘-* =2 | k=2 | k=2 \‘
O |wve | 26u {{ogo |12uYy
k=2 =) =\ |a " .
O |3s0 | 1320 | 1350 e
\ k=3 | =2 |3
O {720 |Uuo ,L
. k=4 y
O |1s80
; S
O
W, \o, 3,12, 20,7
DR AR S T -
PR K PR
% mb2] = ml ¥ mf{2.2] 4 Po P, Py !Unacgderny

g

s mpa] - Ml k2] Rh
= o +0 +360 °

0 + 01—'—!&10&3

% mp2]= wr] + mz3]t BTP -

i

&%mi—m

120 + 0 + Lx3ax\2

G

Scanned with CamScan

(A,‘_ﬂ; ’;‘.G'o“lpf.s)
NALCE
(A1As) (AsAuhs)
2 \L Kzy
(As) () &)

ain. no. g muunrhmhm

e

§ R on o-ph'mol paxenthedokion ¢} moknix  Choin MHP\;N?Unachem):

?J dimension 15 8;\&:\

(whose.

Sequente

A
Aa
As
A,
As

Ac

30x 35
= 35x 15

=15%5

=5x 10

il

10 x 20

20X25

A Space Com?\exf‘l'b

|
¥

= Akt
'Lk

o6 |

n

< %,

40 -

Tnput + ke %
SO EESAIC

L q

below *

% B R

b 5 .5 lo 20 25

Scanned with CamSca

s

gtace - mabiix® Mg
etk e
e R Ry

Scanned with CamScanner



c
=
o
0 o
o |
= L
B
3
=<

N]ahﬁn chain T&‘%‘,F_‘j@ﬂ‘ 2 /
Y
0 Qy d
A W :
Ox E
22X
c= AxB a8
onbn t Qpbaa t 0o baa

= Touba + Oy by + O bay

. “}.j ) il 4
i

Gyby t Qb FOn by : Q?lhﬁ-‘ ¥ a-”ib" t0ubga

AR P X Ay
Al Yx2

2 x3 A
y 4 da d dJ _

do &
e Il(ﬁfliﬁ;)"’\ Ay-z

™~
A x (h;x Aﬁ) ke

T S unscademy
| Aix Aax Ay ALl sy e B
2 3 3 4 W2 i %
B o 4 d d 9% <
/ [
(A‘I KHL)?: &3 &L‘_C&‘xﬁé) . : @
R
YEITE | R i
2Time cnmﬁua.\g; @ . T2t @
=0 me (i h) x A 7 otk
h ™ m.‘e arl fx? A x (Aun A-J) S
= O(n Hee o 222D s 4 B2
eheto)e eath o @ S
e 0(_1'\‘) w‘. 2L‘+M= i ﬂky_ailt-‘l it R R
- !‘\ u'ﬂﬂ&u

Temne tm?\exha = {og-__)_ .

ot wrd

1#";
:ﬁ:mu\ﬁ})\fcuﬁm = Pak QY x ’hﬂsq, K Bau ‘*”"l :
#F addition = Pt@,-\)ﬂ . i
E
fon * 9
| ®\ _ .
L _1
. M g
\ For =) top .do ol
Tor j’—l v ¥ do et ]

1

cligl=0;
fov (k=1 Yo q, do)

cfijd = duyd « afik] % b_{u-,jj,

Scanned with CamScanner



'm\'_hj] win i‘ f_[; K] ¥ C.[k-r't ') -}-d R d X c’; } g w Unacademé
¢ ké_J | ' ' JE;
0 ,’3 1{‘"‘-- Yy opE j ' &
[ min { alik] + m{krl, J] + PR ?J} Vb ey
|¢k(_J y

-

whene, m{.‘;,‘l — min od muhf?hc.uhm need o compule Aj..

®_ Find e QPﬁmul PM&QHVES;ZGHW U& o makhwr Chain ?

b4 unacademy

Sequence dimengion %wen below i "g"
{k,0, 3,12, 20,7 S
i—
| * 4 B 2
\\{—_". =2 k—_‘}_ k=2 \l
O \iw2e | 264 Jlogo | 124y
k=2 k=t | kU2 T
O |3so |1320 | 1350 © )
\k=3 \kn 3
O (720 |Uko ,L
k=4 y
O \-teso
e 1
S |
L\ \0 3’ lzl 'J.ﬂ ) 7
R U]
Rs Pn P.z Ps P‘i

% bl = b of m[22] + R0
= 0+ orluleS

g

X m[3l = mlz2] + w2 t L%
= o +0 t360 -

# m[al= whal v mBalt Rhh '

& m-rm
126 + 0 + Lx3x\2

=

1 /_-

% ms]= @
—

i

W unacademy

Scanned with CamScan

(‘ql‘.ﬂz ’;‘.3'0“!&;'.)
Je2
(AiAs) (A Auhs)
. \L K=y
(Auka) ((1sh) &)

Mmin. Noe nﬂ mﬂUﬂp\!CﬂhM

Scanned with CamScanner



Q Fd on opﬁmol pwenﬁaa;o}{m
(phose  Sequente cd drmension

A= 30k 36
,0[2 35x 15

As
A, =5x 10

th

\6Xx5

<P 1

30 3

mobdx  Chadn nm\HP‘Lfco\h b 4 unacadem):
i Siven below *

g
@
L
o
=
= dnbd 3T g L‘ﬁ: E
?; ?3 PI.L P5 PI’>
fs .5 lo, 20 25 .
- —‘/' o A

A = W0 x20

A¢ = 20X25

A Spoce Complexity = Input + LKt

[ ® <Snmenc& d dim» +

/ L 0

= Wbty
Tk
o6 |

SHETRIN T i e D P

qe-\e . .
s&' et P(.. Fhlﬂ'a 2 &q be %m mabucea d&mens
&\espec.ﬁvelﬁ JThe mind

R Ay Ay Ay Using ihe

mum  No.

sedon mullijlicalions sequived do fnd the produd
batie  mMoknix mlﬁyl?cnh‘m method s

@ unacademy
tons [0S, Bk20, 20K10 & luxp,..fa;j

Scanned with CamScan

lo § 20 10 5. @l m {““-“'l*m‘[k~\'j]+r;_\13rh}
+ ¢ 4 A kL : ke
q\([&: hh Aq) s i Py - T Pq i { B
] X l"'l(\ﬂ] = minim\all‘] ymp2] ¢ Pﬂ?ﬂ’;} :
| L K Y e kel = m:ns‘\oi-n-r \Uk'].ops} ) ‘
\0 \kﬂl‘l@ oo |1 = @ S
1600 | 1500 - | -
A min) Ml & =2 | k=3 |4 %-m23]= min§ m[2] rm];a,é]‘. PP, 91_ !
ekt 23] iR \ O |ioed |1280 | aenpes mhﬁ'ot ot 5zlox20] :
Ot looor 1001045 — . I
k-\,']_ t 1o 0 ‘ouo , l - t ] P .V P
4] = ming A EEARAIRRIE; L 0P,
y el .
m?;?}r;ﬁ\i};?}g& 0 < kel = minﬁ‘ o+0+ 20x5 %10 'g
LhivEgeR 7 . .
(3nog) - : il _‘
¢ mi emPa, n ] F B R
Al formme % ofle oin { BRI o
ekl 7 fiaoo vl 10350 8699 22 kY TR AT R T
%=1.2,3 500 T Ot 10¥5310 = 2000 2.3 Bl il <
GTE-\) b 1

®. Foun mnbc\fﬂ.s T’l..T’],-Mpi Mq

ml“{F\ij(mg hd pyrt ¥st ¢ oprt . when
the Yokl o [5 Seolon  mulliplicalions  is pgr

T p=\o, q=100 , 4=20,8=5 and =8 , Yhen

dimengions  pxq, gxY, ¥XS  and
Con be mullipied in gevoral  wons with ditlenent number
FﬂT Q)CGJﬂP‘hE. wnen m\d}i?“m’d ad (LM.KMJ)K (,ranMq))l HE }C‘h’j numbm

SR respmivei <
okl gealu mdhmhfw

¢ Sealay (_5

mulliplied a8 ([(MIAM:) & My)a Ma), 3
tpst P&"r E |

the minfmwn  No, ‘H geolan

grul Rplicalions needed 1S $ mi]= min A m 6] v mlkn.j] +Ra Rk |
1o oo 20 5 8O iz kZy !
T 3 ¥ & % RS
fo P A T ?‘-! 5 mt\ 1’1 z Pl P‘ = |bx20%100= 20
i ' = x 5a10 = |0000
a3 M % m[22]= RGR = 100 g0
K=1 | x=81] K=3 - pp.p = 20WEOXE= I
10000 |J5000( 19000 | ! % m[aul = Ghib T el
0 15 o m[a]= 0 + 3000 +100x2 0%208 = 1¢8o00 E
K=2 K=23 = H RIeRrA: !
T T aeken ] 10000t O ¢ look %0 xS = 58000
=) k=123 B
0O |go00 3 ¢ = - o + (0000 +10KS X100 = ®ooa: -
X mpa] mn Y
12ke? 26000 + O+ \0X5xe =25020 -
O y =12 : TR
% mDil = ? bvqnaaa\-\okiﬂ“"f’:‘z'im?*-" S
" = mn o H
9000 & \OKEBOX 00
e kel ?0000? A oA an:—ﬂ{\jngm

Scanned with CamScanner



(_.g_‘\ﬁ Al .
« Besume  Fhay mulhpl{jm o mahix G, of d'mension px

W unacademy

N . with  anether mapy, g

Gy ¢f dimension kv swqudes pgy Sealox mulkiplicalins. ‘Computing  he P"ddmfl‘ ¥
n mabiey  G,G,Gy.. . (1n Con be  done by Panenl-heau'zina in d;‘ddgﬁmi- u’“ﬂ“:
Debine GuGiy o an explidty compuied  poin ler o given poven Fhesizadion ?;;
i+ fhey one  diecty muliiplied . Fou example, In the makndx  mulliflicakion chain £

6,0 G5 Gy G Gig Loing ponenthesizalion @.CIQJEG:&.))_(’Gq?Q,G‘)) GG & sl oy, |

oy explistly cmpufed peles

Congider @ mobux muﬁf‘ﬁcoh'ﬂﬁ.choin
2 FB ang (8 &;met{\ .
T e pmm%ggzuh'm_ '(ﬂ

millipicalions, the. explidty  empited pabs _is fure

e

RE. Gy Ry R whoe mibie FRLER
alans © 2x 257, 25x3, 3x16,.16x1, and |x1000 he‘gPa‘.‘h.“’-[ﬂ‘ ; 7
RE R R ot niaiize dhe bl nov of ccolon

o R g Ry, s
@ Fh & LR only 2 % .25 8 8 16 16! '
Lb} F1F3 Onl.d_,_,' ; ¢ el o, \F ¢ e
© §F only T
= i g
A6 LR ol v
W unacadem
FR KR R s & Ty
2 25 25 3 3 1€ [EE | 1000 e i f s 3_‘,
mlig] = mtnim[i,k] rmferty] LR E
o 2B & | \boo il . g
oy ¢ vy % ek ' el e |
B9 B Pk Py %mpd= Ry 22x3%25 =0, ;B
s | — o ' a]= % P, ='25x16k3 = 1200 2
R Ry FST)) ! : TTP - i
(16[ X — K::\ K{-l t::} yil_.l Fmlad]= BT = Axixl . L'_E.: I
// D |'6° laus [\15 |avs B mu5]= b P fy =i V6 Mo‘unxl'-:'r.].“"o‘_
2 ke |k=a |7 e mua] = (v, 2000 7
| © [1200 1123 |doug .. leked k:z, i ot
: W=s wen), Lo w0 S
Xm0 = min gy k=Y (‘?53 O |4t [aone’ R k'—l.(\:) s
1L lee y k2, % - : J’ ’é-m[u] ; et
= L k=h g ) %=3, 1tao e G i
®=1,2,3 k=3, A O |lteos w3 ik e
. #mas] = § K=, Q00T & g
. =\ O . S bl
% mpE] = min k=1, ) ? :
i K2, - 3% k28 k=4, @D | s
e ves - =34 s AT e hed
T [l C 62, @D
22¥45 ®=3; d@?m&[‘rL 4
K234 K=Y, 282y

O/ Knopsack Broblem -

—> 5o, We Moy decide &

but moy nor ke o

. - 1_0 81’\011@‘ P;Q,CEA (‘é
fern W not be bnoken 0 : 9
- T 9 Moepsack ?MHM‘ \‘_h, toke on tem o leowe ir (Binuhd» choles, G/Q 2

l he _}-lem}\sl.\ﬂ gO\uHm

e [ giv Gy oY, kG0

k(. ) =

0

1 (-4 ¢)

d:«ad\':rﬁ gj item.

(d 'knquuck Is

1=0 o (=0

wi 7C

& Time CﬁmP\qu‘H té Ojl Knapsock 0 (mn)

=
=
a1}
(]
a1}
B
3]
3
<

Scanned with CamScanner



\? \ \0 \ 12 2?1 et ) il aGadelthy

1 & g

Y\)ﬁ \ | \ 2 b l g,K(T,‘[)- ;mr.[(mf k (a9, k(a_.|]] E
C— —-mot]:w'ro,o'_] ;ﬁ

1 2 383 & 5 6 o = wmar [10,0] E

0 olololole|o] =(10) %

Q
O -
. 1l o (1ol ]io]le |16 F 2 k(2) = mﬂx[(lﬂtk@lnk@'ﬂ—l
\ L

29|l O 1w w22 2222 (22 ! imux [w.0]
l " =

28 | 3 ‘

[ O [l [ |22]2]|3 | kG = o) =®
Ja;‘- k(22) =E1 + k(L0), k(12)]: @
% k@)= k@) :©
#k(36)= ma[on+ KA, k(2 6]

™A, [nsnz, 22
™mall ('{0,'2?.}

"

S leiahhs = §3, y, 4, s'] C= b4 Unacadem)‘é
Ffoﬁfb = $Q,E’:l|"]? n= : cé
¢ — J
. G v 3 3 Wy 5 &6 7 g 2
' A 3
yo[o|o[ofole|olo]o lo i
- 1lololol2z242]2]2]2 (2
3 \/ L
: ololezd 3|3 |3 |5 |5 %7100,
23 y X A O
y s~ 3|loJof0|2)3 Y145 |6 |« |
I ex ylo]ojo|ol2]aly|s |6~ 5
-2
o :'_1..0 .
moe (3+00 2) | moc (340,2) | moc(310,2) mot(3+2,2) '““t@*?’ zji
moy (2,2) mox, (3,2) mox (3,2) max (5,2) max (s 12)

O, ® ® 9 190 .

m&I['-I{»O,B) rnux.(luﬂ.sj) moe(4+0,5) “‘“‘-(Lm,s) X
= S S ' {d -
; T Wagms = 3,4, 6,5 c=8 ¥ unacademy
© aghts = 3 ] ‘m i L —
Probiby = 53,?,,],11? . 2
c— ; <
o 1 2 3 U S 6 _ 7 g £
l 0 \ 0 j o] E
Yy ololo]jo|o}0O |0 -
] lololoj24 2122 ‘ 2 |2 . P
v - .
s & o|olezd 3 5 |5 |s | %-fLo01f.
3 y x i 6 £
Y cvr 3|0 [0fJQ |2 3 Y u % s |« ;
it
§ |6 by
I 6x ylo |O])O [2e]|2 [BylY P el
- s I_.:ﬁ-.lqc
o (3+00 2) | mot (a40,2) | mec(aroia) | mon(ar22) | mec(aez,2)
mox. (3,2) mox. (3,2) mo(32) | mex (52) |m ox (5 2) il

mar (440, max (4+0,3) mox (44,5 )
ot (4+0,3 ) } @u _3 ) S

maz,(.q'u,s) .
Q

Scanned with CamScanner



X 'unac.adé}h
“Subset Sum Phoblem: : emy
Let be an oay o1 St Whith contains 0 non negakie & \nhduhs -
We hawe o Jed O N ‘d sk A guch fhat Sum oo° elem

03 A= w . hee w© Js sum.

eg: A= 51,2.5.‘1.93
Sum(w) =18

—> Brul Towe OC:!':)
__a,anm:.—, P""ﬁ““""“"‘(j . OCW:Sum)

Scanned with CamScan

¥ m[IG]=)
-'A[f] : c

i) [J] B

AE’][J-“D]] <

B RS

d
Q. q:{g,a,‘i\,?_m] WU Unat.:_a.‘eqrfé
Sum ()= 1 Sunli) — e GH Y
ol [2]2]uls |6 [n] 8] o] 2 | 13w A ;f
T oo alololololo olojolololofol
i o o\@lo lololojolo o lolo 2
) T Te D ofifoli {1 lojijo]ololo
3 7 |1 |0 1 l\ ol \0 L T O O A I IR I YO 2
: | .0 I : sl
s 0 | {© '\1 o.tL_l rlllo 0: @-_,»zm
o | A R S
5-3= @., | o '
a-i@) sl Lo e e
%5% - - & S

G‘(%ETT&J subget -Bum Pnomun.m deined . ob . alleua “Gir'ven 0..80}..-.;& 'unacademy|

ategos . S= ﬁ‘q-ﬂa 0z--- 0 Ond Fnb‘lhw. mi'e.aun W, &  Ther o 8ubset ad

S E)ho.se e,‘lemenh sum Yo W9 R’ ddnomtt Pvﬂahm dm &ohnna %‘}nls; C';::ir:
uses o 2- dammS\md Boo\Ecm “an K wikn T vsu T ~ighd - ug)\-'bsu- )
Al e i 0514,u'5 s TRUE, 14 ond  anly iF - there s o /BU .. crd

TR
%“.nﬁ ﬂ.j whese elemenly  8m J

A R s

@ Aid] = *[-Ld] v X[i-1, - o]

© w[ij1- 2] vA x L -]
@ i = LT A x [ ger] e

Scanned \vitll Cueran

Scanned with CamScanner



S\ e

\ - o oy el
(Y “The Subset Sum problem s delined ob Aellovs, Giiven U |
integos . S"?ﬂ-:“a-“t‘"-“"? ﬂndﬂd pasitive integen U 4 thene 0 Subser §

—J] lJJ
; 9 tum'c om Aot Scrhﬂ" Pho:ojn
\phege  clemenll  Sum oWl !} I]:moax .A
ysw o 2-dimensionn) © Reslean ymaﬂ , N houM cma Lurl colmnd -+

aligl, leign , 04je W s True, iF mé anly

%

Scanned with CamScan n

% Jhete (s a aubsU‘

tﬂ ?a.;ﬁ,.cx,.... ,} whose  elernenld  Sum hd

Which en\naeé Fhe G\IUWZ»J R JJ TRVE , mP'hu
whoe  elemeald  SLmM o w9 )

trof  Jhene i a-subsﬂ"

@ *[.w)
@ X[nd]

© %[n w]
@) x[n.a]

T;jg}ﬁfﬂ—a’ Sg\egmﬂ_n %o‘o\em . ;-96*‘01'.}‘:“ \{mh',.'. !Unacademé
L9 = min[wGi) + (s QS_J'})] § gt of vukie :
g9 jes d el v@ S
A B < °
Alo w I &
B 2 o 13 1¢
cl4h 72 o 14
Pl & w2 2 0
% Time l‘mﬂPlem\a = (-1}-2) -
= e[n\)*n
SR e il
8(?.5)= ™ [lﬁ(ﬁ'ni) +8(j', §s-i1 )] v unacademy [
JES ‘i EJ
E
R acﬁqu.c,b]) = win[w(h8) * g (8 5en3)] ﬂ“”jaz ‘;
w(re) +g (e §up3) ~Nvae=s -
w(ao) + §o el ‘B*”‘-@ m

— o8] = w(eq rglpp) ez
8( w(BD) +88(D, -YC}) B [51.5-;@

——va(_t.ib]')'— NC‘—?") 1-5[1’)‘1])
= 9 + 5 :@

wdq +glad)
= 2ty =0

— g(c§BD}) = w(cs) + §a o)) =1+21=@23)
w (&) + g(o, §83) = =9 1—302E|

~ g(8,§03) = w(eyrydg) = 164572

— 3 (»ich)

o N = >

Scanned with CamScanner



¥ unacademy

@ms\mu Jila_ojji}_m .

g

@

E

o

. - . {:"

o] . 1= g <

T .= : E

) ]F 1:} J ‘E UJlJ (? " E
&

‘Dii: o0 )

wi . ¥ 2 uy; 10

Vi

for ksl ®© 0V
Jov =) o NV

for =l b Y
BT = min (8700, 07 [KT+ 07k ])

% Tine  complexty ¢ hls  algoritm = G(V?)

*® - ¥ unacademy .
(:&-'IFE Fludd-mmsho&l a!amsihm fov oll poin R i)
Shostur Puﬁ\s ComF\\‘mHm s bored onc

() Greedy  pavedign _
&) Divide 2 Cenguer Pwu&\am

) Dynamic Pnoanummha pam&{am | |
¢ Neithen Gesdy ror Diide and Conquet n1 Dyoamic Programming  potodign

Scanned with CamScan

—

; ~ _.3..;,5 '
w= o3 8o .unacademy
2 6 0 o 1 7 E
310y oo o 5
4|2 0 -5 0 © :
Slos ¢ & 0O :
T SR s
?: 1o 285 @ "4
ilee D w0 | 7
3[4 0 0 X
4| 2 0 =5 0 &
§lw w0 ®m 6 4] ‘
! 3
- >
\ { 2 3 4 S mu< 1,/\\ L‘/ \
) o b B .
D= 1o 3 % b ) = -
g [® O | - |
3({c0 4 O @ «
ylo 5 75 06
5|00 0 o 4 Q__‘

Scanned with CamScanner



\ 2 3 4 5 d
D‘: ' To 2 8 @ -y a/z\\‘ “‘/?.\‘ = UJndaca em):
2l o0 ® & 7 \;'—t 81 8 —5 I
2leo y 0o @ O 5
yla § -5 O 2 2
Sjp e = 60 Coaa e s
g
s_1]o @é)@ -y L
2 nz a8 4 B L] P
b= '1o 3 &8 4 - 74 0 3 3
210 0 e | K 412 21 =5 0 -2
2( u o 5 H 31138 1 & °
2@ s o =2
Slep 0 O 4§ O
12 % M 8
‘1o 3 (D 4 -=u
D' 2o @
Qe o0 s @
W2 -t s 0
sl®®O ¢ o o
Je-\y ; ' .-._'J‘-"‘--'?.!_unacademy'
%. Supgete you port Yo move dnem O fto 160 oo Jhe numben Line. = iR/

oo either  move mi@h* btl a unt disbonce o gou kake dhovtaut (i f), if btou
of pesitien fon the numbe Lae, gou may dliacly move Jo j. Buppose (k)
denotey  Fhe smallet no. steps reeded fo mowe drla'n k fo loo. Suppose,
Junther thel Fhee i af mest | shovteut fnvolw'nd oy number and n padr
o Shortad to 15, let and z ke Such thed -

T{a)= 1+ min ( T(Y), T())

Then, The value QA The Phﬁw J7 is .- |
T(a) — Distance From 4 o loo e
T(a) = \v win (Distnce grom 4 bo 100 , Distance {dnom 2 h: I°_°)

_‘_‘-i;

Scanned with CamScan

&ncmq tee I

e Only 2 Buch Vel Whit we on neath dhem 4
L sone i &imple clep o vight an no e (o)

Lo Another s shovius () .
e g=10, 2215 e;huz=|ox|5=

—> Thene

[ =
=
fal]
= 0
R 1]
A O
]
3
<

OPTiMAL BNARY SEARCH TReE

Scanned with CamSca.nl

Yegs s 10,20.80 Tm= G
nt|

Scanned with CamScanner



—> Fov woy key we how successhd o wll o Unsucceffd p !,_.unacaQemy
which wid) be aiven. e
e haw fo lind o BET Such thok cot o} seonhing ony partienlar

heﬂ ghowld  be  mintmum.

L %% ar wew: @ ek idea ye ho shin fitme bh 981 ho«u?
& & cat mikele oo fo minfmwn ho vo osswon py ek din gt

diya Saaey |
Qa“ he & g= { de 5 J a * By - ]
—->Dﬂmm2- pogramming se 3 Yeom  Kreg Ui b 88T binggel,

Scanned with CamScan

f.yl= min { cfik-1] e[l + ofti]

i<ke]

w1 = wlhidrpive

| =
=
ful]
R § |
1]
Q.
(9]
3
=<

Q' ke\ds=$10.20,3ﬂ.|-|0] - =
BRI BTN R successhd Seanch  probabilified

= 4 2, 3 fllu l' 1 UiIS\lf-{-miul &QG‘.!\L‘}\ Prﬁbﬂ-bhbhu
q"

Scanned with CamScan/

. = | Way = 1
G2 Joez 3 (%= | | Uk )
'-.l =0 (‘-‘:: 4] G= 0 &= o ng‘ o c‘“:o
d Vo= O w0 Tt 0 W= 0 Y™ Q
s 8 |Wac 7 [T 3 [Un® 3 N R R A R
o e 8 Cqa~ T Gy= 3 G 3 - P R
e 1\ Taz 2 | Ma=3 Ya® Y -'-'5’115['.0,'1] - m[o,o] ¥ ,‘:an,.--_- e
81 . = : £ 3 3L R
el |[We=d a5 LSy : %
LY - - 8 4 - - ! = A
= 2|ge1y |Gzl [Ga —Jl
d : e - = * -
'Eu‘. 1 Tla' 2 fl‘l 3 iy C[;.j] im'n " (“:E'k ]] ¥ c[f';i]
u}nT-IlLl L\Jm'- ] - '|,ék£,l ""m['l.JJ]
1123 | | Cex 08 Libye e R e
Yoy 2 Yiu® 2 C = cfe] = min {vc[o,n] +c[1.'|]} t wf"’[‘
m:‘ﬁ ) 2 .I.' .-‘. dec—ll G Ny __.'.
i-i:'-t Coy 32 1P U A '.-‘I'; N n;i'n: go*o'}+3 it ; :
Ga* 2 h Figh r {372 (@)} s o
oLl iﬁ]jfzj lwin o { kD] rel22] 7 ij’D'?].
1Lre 2. RO P L
i e S Yot el B ()
W unacademy
2] = min elrs) reluzl, efon] ¢ cf22] v ws,2] |
* clo o<kel K=\ K=2 : ’
k=12

x o]

Scanne;.l with CamScan-

5 e <{0v1*3\-0 + 12
= min g'l} vl = 6
o] + <131
. ) Clo,0] tc|b3],
Yo, 31 = mn .
* clod] e<ked w2 cfoi] v c[z3],
| k=3 C [‘;,73 A ('...[3?3] . £

= mn ?n. NN iy

i @ L L
% oyl = min k=l ’-["\;"3 ‘”9[‘:;‘] : 3
oskey w=2 . Cfo,N] vc[z.h]r. ¥ U«‘[Dr"IJ 3
k=3 c,t:;'ﬁz] a»c[:ffu]' i :
k=i clog] +cuu]

Scanned with CamScanner



@YN ‘E— Bﬁi‘)\-‘:&%& J;aﬁ’{— Ho&’m'na: b4 unacademy:

—> Data Struckune .
—> Facter access Yo elemenb - Tosabient 0()
— T uses awma
—> T& we o hosh dunch':m
— Maps evey doka Jo ked fo get fasten access o keys o elomenks.

NASH _TapLE

Scanned with CamScan

eg.  F(a)= 2 7+10 a | %0
elemenky © 67, 54,13,19,20 :Il
3 13 # Delete o
= FET) = 6771027 % Search’ 1518,5030 (= ——— By
- FCSL;) =gy 10 =Y F(5): 154 10 -\LS 5 F(s4)= 54 rlo
—_ FO-?) = j3%10 =3 tioga toh 6 :j
— F(1a) = 19710 = 9 yani hoga! '; 67 paate o
— F()= 207 10=0 — o() " T oY)
ehon W unacademy |
Collision : HASH TABLE ; ¢
FG)= a7 10 o 5
E\emmh v 67, 5"-|, \3, 19,27 1 J_F;
_J)Fc?\): EI.I"/. '[0:‘-! 32 ~ E
— F(eN = 67/100 =7 AT
—> Fe) = wile Callision 5
—> F() = 13710219 6
—> F@7) = 741077 : 61
9 19
|
Gllision TResolution Techniques -
1
v 3
Sepoviate chm'n?na/ Open oamim g/
Open Hn.shfna C.\usealﬂqs '\8 20
& A Rear 4
Linedy thina @{un.d‘fs:h‘c. ; Pubfe S5
|y
Q‘ été ??'ﬁ AL Er Hmh Fundwn RS '"._:.!‘unacademy
— E'H:\I:)l‘.nca (ﬂ hos‘mna d&Pl‘.nﬂS on the hash d_unchm A Jié
L]
— \J’E'fa common hagh dunchon' —5
FGX) = % /- Hash “obles gize %

— S‘m‘.?la 2 Eosa o _Ccm})\ﬂ'e
—>  &hould U"'%“mlﬁj distu buke Regs .
—> Minlimum nNumber n& coilisions.

b - -‘%?m Cé hosh Sunchans . ;
@D.m-?.d_ hﬂ&hll‘ﬂr @f'lodu\b Divtsia @H?d-chuunc

‘aéleg gguone
— N ith — Also Rnown 6d —> m e
rﬂunmgjuz:hmmm division demelnden = Squene :‘\: key
4 Coand niddle

—>Min. no. o} collision. —= waks with oy ve. et Lo

fn. no- o Lk &ize- _ q,m:dm
— Lirnﬁ'ed to centoin mo. — T the eize st : hu-u Qcm add .'-'

U R 1s prime ., km k=3s‘ Shaig

— Nof sultable for fonge  collision hongel * L\ o0 6 iy 22}

Scanned with CamScanner



) Rolding boshing:

Fold smfy hnshT%
* ked value & divided
inY pont ond then
odded o get sequined
addness.

€9 123456789 | n=3

123
456 |hoc)=3esf
789

dund— (368 -

JL—‘ Fah;l Bmdmg hm,h;na

% lett £ wmight nos. ang

folded on o fixed bmmd;méj

bjw them.
g 123 fisgreq  oa)
- _use

ST B e
@Subs'rhac}im'

=
=
[al)
(2]
,
o O
']
3
=

—> Bubstradr o Fx no. éﬂm htﬂ
k)= k-C .
—s No collision .
—> Bulkble for smold sfze Lﬂ'

Scanned with CamScan

© \—ﬂ\mfmx P.ﬂo\a'mg :

—> X =@/
whene 120,23, 4 ...
Elements : 67,54, 11, 14, 25,4
F(e7) = (€7+0)7 10 = 7
F(sv) = (sure)210= 4

F4)= (uw0) 7+ 10=4
=(me) 7 10=5

— Seanc_h'nna ¢ Mann 1o @semc_h fma i'el
2 — &8 & Tk ?ﬁl ]
¥

FQu) = (uro)Alo = 4 —> nhi milg
=(ur1) 210 =5 — Ml gy

—_ Pfeb[_en‘_}t umm;na_

) = @2 1-0) 710

— Deletion Same

e

—> Collision I

— F@)= (ui‘) 710
whene, 1=0,1,2,3 4....

—> Element + q|, 55, 26,311l
Fla)= (a+07)s.lo=
F(gs) = (55 ¢07) 71025
F(ag) = (26¢0°) /1026

h(r)= k-C
o

; o ¥ unacademy
HASH TABLE i 8

N _;
3

4 | By

5 | 1y

6 | 25

7| 67

]

q | 19

¥ unacademy

F@) = (a1+07) 710 = | —>collision
(B1¢F) Y 10=2 v

Fi) = (Qu+0?) 4 lo= | > collision
= W+ V) l0 =
= (nt2?) o =6
=W+ @) 7 0=0

HASH TABLE "é
4]

O | 8| 4=§
| qu z
2|31 §
g (7]
L

S 55

G 24

7

g

q

A ]

Scanned with CamScanner



@v U\g: MT&%& /@'Q: Hag,‘m'na: LGS C)

—> Pata Struckune

—> Fasten access o elemenb - Tnsebim: 0()

Scanned with CamScan

—> & uSes Oiha
— ¥ we o hosh dundfrm
- T’IQPS eveny doka to hed o aej‘ {osten acceps to beas o elomenks.

NASH | TABLE
ey FG)= /1o T o
elementy 1 67, 54, 13,19, 20 ;

5 3 13 A Delate o

= FGET) = 170027 % Seancht 1918,5030 |=—— Ao
= A & 5% 10 =5

Nl bt el 2 F(s4)= 54 410
— F(3) = 13710 =3 oga h [ s
— F(a) = 19710 = 9 yoni hegal ‘; 67 e e
— F(e) = 2071620 — 00) T — o

LY ' d
Coﬂ\mcm: HAGH TABLE . Un.aca t=.'myE |
Fa)= 210 o) £
E\Emenh s 67, SLI, \3, \qjh | J=§
—> F(a)= Sy 10=14 : - E
— F(6N = 67107 T
= F(e)= BT 107 : Callision 5
— () = 19710 =19 A
—> Fl7) = 27710=7 : &
9 1q
|
Gollision Resolution Techniques -
2 1
T !
Seposiate chalmng / QOpen oddms}itn /
Open Ho.shfna _ C\nsﬁ‘““s ¥ o
¥ ¥ s
Linatin?tobin& - Quadvake "D_wblu
im‘o\nﬂ .msh’ma_ :
\ ii L @:ﬁr h Fve 5 Hn&h F\mdwn e e 'Unacademy

-—}E&Faoenca [ﬂ has‘rura depe;n&s on the hesh d.unchm

— \Jmﬂ common hagh dtlnchm'
FGO = % 7 Hogh vrobles gize

Scanned with CamScan

— Sim?le. LY EOSU o Cfm?\.d'e
—>  &hould Un%o‘rrn\(\j diztou buke eys .
— Minlimum number ﬂa co\lisions.

% -ra_?u) % hosh funchons

®Dined Ha&‘n‘na.« @P’lodu\h*biﬁ.s?uﬂ @?‘]f&-&vﬂmc
— Also Rnown 06d — maa\eg Sqone

—> No ﬁ'.an‘r]ﬂ)mk

mani pulation. division demoladen — ~ Squone \:\: hea
- — woiks with opy 9 wid |
> Min. nn"ﬂ aollion i t:i?l SFTQ- B Vhe Hequined o o
- Limted o cetoin me. — T the size et ™ gddﬁtﬂ'& rptle it
. lm.ll Q]M o i
ﬂhe . s prime m-,k@ ekl S,
— ;::: g:;llﬁole for Tlmﬂe cslliion honge| 1_.1225 ihﬁ‘:) =

Scanned with CamScanner



() Folling sk

Fold shifr hnshf'ﬁ
* lkft’-a volue & divided
ine pont ond then
udde.é 1o 8&“' "TEQ}GMS

] ol T
@SULSM(HW:

— Bubstradr a' fix no. éﬂﬂh‘\ -.htﬂ-,_
k)= k-C '

—> No collision .
— Suitable [—n‘r smold sl'ze lui-

Scanned with CamScan

FOH) = 01“'0)'/- o=y — nh mﬂq
=) 710 =5 — Wil gya |

—> Froblan+ Qo

e DE‘.,E"‘I.GY] Same

0ddyess. W)= ke
€9t 123456789 =g
12:2
45 s
g |h0c) assi :
dired— (V368 i
}—ﬂ Fold Boundasy heahin
* lett & sight nes. amg
folded on o fixed bmm@w
blws them. _
by |13-799 g;!f ‘1”
© 45¢g
dbod (D76 Y i
@® Uineaw Prcking s : : 4 unacademy
ot HASH TAGLE : g
E
—> F) = ()70 0 2
whene :‘:O,l.'l.a,'-l.... ! 41 "E_":
Elements £ 67,54, 1Y, 19, 25.4] = 4
3
£(61) = LG'?+0):/‘ l0=7 4 5Y
F(s4) = (sur0) ~l0=14 5 | 1y
£(19)= (u+0) 7+ 10 = 4§ —> Collision 3| 6 | 25
=(m+)/-10=5 71 67
_ 5
— Secmc,hma ¢ Mamm Lo @Smﬁf_\n Hrml'el q | 1 |
F@2) *—Q’uo}%lo =) —> &R %&'ﬁﬂalt '?i‘ll s

|

@Q“ﬁ(&n&ﬁt ’B‘“Uﬂj‘
—s F@)= (x+i?) 1o
whene, 1=0,123,Y4....

— Blemen® + q|,55, 26,3111
Fla)= (u+0)d.10= |
F(5s) = (56 ¢0')7:10=5
F(26) = (26+0") /106

F(al)

Fi) = (@) 710z | > collision

(W+ V) -0 =
(Wt2) /ol =5

=(+3) 7 0=0 ¢«

(31+ §) 710 = | — cellision
(31 F) 7 10=2 v

HASH TABLE

8] 3|
31
31

Scanned with CamScan

26

|
P

3

™
s 55
6

7

g

q

\

Scanned with CamScanner



(_haininﬂf:
3,2,9,6,1,13, 7,12

h= 2k+3 m=10

F)= hlw) 7+ 10

— (@)= @;(34;-3:) o =9

st b 71057

—> F(2)= @xar3) A= |

— E(6) = (x6r3) 1075 j —
— F) = (an¥2) #1085

— ) = Qx\a +3) s 10 = § — Collision
— F(7) = @x7+3) 7 1o = 7 —> Gllisian
—s F(2) = 2u2+3) /10 = 7 — colligion

c
=
a1}
0O
a1}
a.
2]
3
=<

(8]

0

Scanned with Camscan.

_nm._imm-t'wp
(a9
!

Double HQSNHG,
pr; 3,2,9, 6, 1LBT.12

(k)= 2k¥3

h,(0) = Bkt

—> Tneort i of Firsh Free place
P Lu+vai)'/nm
whoe , 1=0 to M-

~

—=>\ineat PYQ\:Irwt (Ui'i] Jm
— Quadnate Prob?ngz @wi‘)‘/-m

1,8, 1, 12,6, '__";_2';""3'_‘

@ unacademy

g
|
I
(2]
E
|
o
=
o
z
g
|
[
v

-Ut]‘]-:@ﬂfl)'f'lb =2

ST Y akm@) [ v ] Rl
— (i) /0= 9 -S:‘;— =

=z (red) vin = | 3 @13+3) 7-\0= § |

— (Tr2%) 710 = 3 2 @ar)roe=T7| 7 __‘

- (Je2xy) 20 =5 qQ (aat3)s0=1 - 1 ;
- (1v265) %10 = 47 £ Qxéta)f'lt::B - ! s
— (qr2x6)f0 = 9 )

G 2" ) i Lp_v.llf(%)?-lﬁ’@ 4 2 m‘h |
= (r2a0)710 =5 3 |Goaed) o=@ X X nh‘é:t:‘?'n Vo
V@) = Braet) 210 7 )o@ 2 A — ahi dodege

-6 12 je2ed) @] 7 2
—=(arox0)7lo= 9 N0y = @i 1) 710

= (a0 ) 10 = 9 -y
: ~ (Svux0) 710 =

5
— (seluk)) 710 =9

— (Seux2)Al0=3

Scanned with CamScanner



N Consvda®t o hagsh Toble wivn (00 glo®W. Lollvion
\m\\r\a gmple umfosm ‘nas‘mna whok it dhe

dots  ane  unfiled ohm the a_mg\' 3 Tosentions?

@ (a7xa7x97] 100
® Qq%qaaqﬂ/loo
© @736 95) /100’
&5 (aTx 2% as) /61, ¥ loo’)

loO

—> some QuesHon fov Lineo onbf-ng

97, 96 x 95

log 100 160D

P

ahe hegolved &E‘uG chu O ’5

J'lﬂl:@])tha that e &J_\‘gl- V'J;

S

E

X 97 K CH.. “
o0 100

e
% Considen o hagh toble with Q Slofe. The hagh function

isions ave nesolued by c}mmn& TR d
the ovdens 5,28,19,15, m 33,12517,10 . The
Choin \lenaﬁxs 0 the hash lable \nesPechvelﬂ

AT, Mimmun  ond osehage

\ 'unacademy
L] Ck) k. LTVE B T

q keys ane dndoited fn

i
1110

|

SC:ll-'llul‘Ed. with CamSca

@ 30?21
43,323 Smadd =9 R e
onogl  eeddtl ——
! 19 mod 9= 2z 20
d) 3,.0.2 5 mod 8% 6 ? \2
20 mod 4= 2 T e
%Ernad‘l"b 6 s
2 mod 423 Kl
17med 4=9 8 V7
jomed 9= |

H-Moamun chadn lena\'h
X Miaimum  choin h.na’f'h
2 ﬂ‘v% chain 'l‘&fﬁﬁ'\

= (3] +2x1 4+ x4 +0s3)

:ﬁ'mﬂ[ hosh table le.rtah: lﬁ used o?e.n addnassma
hi)= k mod 10 /

and  Unean
the dable 3¢ shown belet .

How  mony oient  Inserhion Sequences
hegh d.lmchon
(@10
(b 20 — & & ar Y bina coﬂ.lm-n
©30 éﬁ— chle \dt'l .
dr40

GIY‘F 52, 33

— Ab  bache

52 & option = 6+ ¢
33 & option =5 (induding 52)

Tot Pb&fbih'l-a = 6x5 =@:

probing.- Abter lnee:thnd 6 valuo . ot san emply hu.sh }ubte

Yhe tz*aa vohues u.sma Jhe 8&m2 :
ilm’-CUl P’l’o'olra il nesudk in the  hash }ub\e ghotin abdm

w unacademy

uith hus’hdu

Scanned with CamScan

_ b
- 23
-k
J2
Y :
sl Bl gy
R s

\—ﬂmqa\m_bwh"—a

LN

Scanned with CamScanner



. - uuan.duumy
LKEE?FE Rewe 12,19,13,2,3, 23,5 215 ane | ingented inbo an 1mho.Uej u-lrzo fod !

\ oddresging  uith hash  Jduridien cqu’
oble lenath 1o uxing open : o )
1 hg&)‘- kmod 10 ond Mneon pnobing: Whel- v @a emm %
oah hbh—q ' = i _:E
v N ———— @ 7 &
) @15 L
- © o 3 | |
0 3 ) ? . = o
L 2| \2 2 )12 2 (w2
i L3 2 5 | naz
= : 12 1 -
i - 5 13 8 |51
5| s
5 :‘5__—’ . 6 | 23 ©
¢ ST s | [
T 5 | 18 B | g |18
' 3
AL 15 [q | s N
q

w unacademy

ET""}DF hosh  ¥uble % lere‘lh 10 use O}nn Gﬂdne&‘.m with hashmg.:
h) =k mod 1o . and Jdinea s‘mbma ften m.smhna ¢ i an
Qm?\'d Yash :’m\)\? | the tobe & Shown ~ab Yelous «

Which  ane oowing hofcd gives  possible order in which
the Rey Valueb could have  been Jnseted i the. Jable ?

Scanned with CamScan//

(a) 6,42, 34,52,23,33
() 84, 4223, 52,33, 6
(©) 46,3k, U2 23,&{2, 23

d) U2, 46, 38,23,6:’4,52

52

34
52
b6

‘medntq_pm‘p__o
a)
w

c
b |
o
(2]
1)
a.
1]
3
<

' i ' T au b2, 23,5233 4
fa) %6,42,24,52,23,33 (b) 34,42,23,52,33,4¢ ‘;mah,lhz. 3,52,33 i
. . - -
S i Cx— T
: i | 2 42 &
2 | w Sl W \ T
3 23
2 )% NE
. 3?1 ﬁ' ? 5 | s2
5 2
P | &
5 ” B I - -
- 7] us .
T : ERE
g ||

Scanned with CamScanner



BES 8 m ¥ unacademy

Z
’ o BFS (Breadth Fiwst Seunc'h)/ Level ovden {mowensal * %
Queue g

9]3'.

Apelicalion Minimum path Jrom ane nede to other
ﬁ-laoﬁﬂwm'. BFSL)

® Enqueue Smﬁnd vertex.
@ white (@ jb t Khali pa he jqn.t.u)

' 3 G P ’;'Deq}lmEC] '. 5
@) Awn Jo b Deque hia' wka od
i Backtvack For ge¥ BFRS path

@Exﬂ- S TS B
o WITITD ® & .. o 2%

Scanned with CamScan

@
®

B |G
A

C
r [

=3

- .

or ] ®) E®_

” AT ;
1l o
F-lpi - | Sl SO

@I}F‘S CDLPﬂ] Bt SQG)'K‘."I)

Syacht ._--—---*‘3 s
ba

2

© RTdla
G

Ml

Scanned with CamScan

o ﬁ\u

O 0,1,3,2,4,4,5

ﬁg&‘i@jgﬂt Reachable  node (}mm any verex.
:al-lat.f%:{’l’nm'. DFSQ)
() Push stoling vertex

6) wite (Stock jb +e Kl na o jaey)

i (O p= TopQ Ro pop hre _ Fr
Gl} Ao P“? haa, Uﬁhﬂ ad&m\" Sm ™m &0.\0. 1,"""..:"‘._

Gi") ka_‘ ke &h verte nh he l'n"\- PO? h?o

2f

Scanned with CamScanner



uhy =y Tur FEER B & 3 s
(i) Agr ko o vert n‘m bh. Pep _hf_o‘ ‘.

S
i
e

& |#-ToP

Scanned with CamScan

G(_, Te P. @ @

e d Aoasabiilogds, ,L'e;'L

€ [P

- o jre
‘_,‘,f;.“"- y ,ﬁ,i{_!‘

A L
W ynacadem

ve e ¥

T Qv T g

Tl o

c‘m?m siouchue.: ‘E

+ ] 114 I 1 i (13

W, - 7 ik ]

e ele bl b

4 E

1 o3 O g

| ! oL 3
2y 44 [ _.‘I;_-

Which  ane the dol\om‘n i a Possab\e o\hdex S v{sfﬁna the
o | N LRI 3y B [RaRTs yod 2 el '
nodey 1n dhe 8”'“? ' f i)

Ob\)@,. ' [ J;
@ MNOPQ® R e Ty - phoo T

& NQMPOR L i iy

© GMENROP ¢ el s s sga

w unacademy

Qs ose depth Fvet Seautch i execuked on  Fhe e R =Lelo
Opp P e
s’mnhna aof .Sormie ynknown vertex. Agssume that ‘a moms.w, C
et o venfex ic made oﬂ\a after’ Fwst checking that the Vgn}gx

een_viaited  eastliey. Then the moaurnum POSStb[e étec,wtmcn .

hob mot b : |
depth s : - _ ;

Scanned with CamScan

Scanned with CamScanner



W unacademy ‘
SATE-1Y _

cms.dﬂ J{)ﬁe Diee ancs a BFS lﬁ'lGVQ_nSul som Q 53'031('.9. no&e-W’
("%“ G:'. unma_'\ah‘had ) Cmneogrec\, undinected 8“°P"' The dnee T otormec_!_-
by fhe e o dt o daka hwchure  fov CmP'—‘H"ﬂ: :

251 B

i B
i B
: -:;(’E’

(@ the shovtest path betueen eveny pod ,:5 venhces - o
_er'the shovtest  path dncnn W o eveyy vetkex o the grapho o

© the &hatest ?ah-. dncm W to only fhote nedey &hot aite leo.w,stér
@) the \maeb'r pol“n in the 'ahflPh- AR

W unacademy
let &= (y,E) be o simpe undinecled graph ond ¢ be a  ponnuwmaw
vorte in it called The sowrce. For wEV, Lk dG) denofe ghowfect”
distonce in G fiom & loox & BES is poibovmed  gtorhing of s lek
T be e Stesubtont BFS foee. TH (o,v) i an edge G fhak e ot _
in T, then whin one o the follouing CARNOT be e volue qf dG) - doo1

-5

canned with CamScan

) -1 |
& O o o S

© |
& 2

Tt @ o gop wih nvelie and moedgu. what i 2

g i
Uppn bound on Y sunning dime on Depth Fryal 8equch od G ? qﬂgmg.g
Fhat ke ahuPh is Step-nesv_n’red usfnd adjuc&ncéj maky k. e S
_ 5
@ 50 | Adjacengy Mabix  E
v o) ale] eon
© 80 —

n) A @) | 1 I |

@) B(m T sl -

= DFS & fpe ko ke k Rao T (o |1

FTAl  Pdeaa kwka
Droverse N o Vo] 1{©O

p(djnmncd modrix kﬁ_!

8 ('ni) HoanE

Scanned with CamScanner



- - —— = e . A —»‘ '__ Lo ninl —
I‘S_'L_r\ an ndjocen+ dist mepsmsmh'n‘m on  undixecked 8‘"‘?‘" &l ]unlacadem)ﬁ

Gi= (v, E) . cach odge (v,v) hed fwo  adjo cency Jigk enbes [v3¥ in the
G.d‘QC?J"I 1;5‘_. ‘ﬂ u, O-Hd [UJ ;n the Q(leCQﬂ(ﬂ 3.18" :ﬁ V. Tﬁug arg
o each other. f:L durin ?U.lﬂf'eﬂ s o pointet Jyem on

colled  Furng °
adjocengy Nst enbyy Jo 3B fuin. TF JEl=m and IvL-rs.o ond h};
J e 8 not conhioroint, what 78 the hme eomplvjula c{] .
Junn ;m'\‘nhﬂ in each enby in

Scanned with CamScan

memery  8lz

mat Q[Hfd'enf olaom'ﬂwm jo &t Jhe
goch ndjutenctj st 2 ﬂ].ﬁn% Gt
@) GC"LJ ——'Hfiﬂ-; apne ko

Y G(_m-rn) turin Pnfnhrl Set 2.0,D
P kena §[BFS] B | Mc
©) &0r) ) L
s Algonthm Lgege c s
+roversa) A 'Pde_aql

- BFS t  Time Cmnple?!;* =

Ty et

Scanned with CamScan

W (3 ¥ cluy) & )
div] = a(v) v c(uv)

AN opficoble for R gaph:

it W unacadem
R R A Swdy de Wl own 03N TERT L !
% —ve & i _T{Eé’\ f » 5 B
! B
A e q g
g

.].

e (aWeclon) € 401)
4fvl= dlv] r CC”*"'_)

U)o

g @ ™ ~n

Scanned with CamScanner



N o s ?unacademy
QY Moke § A BC D E r O inn g
s [oJe = g
00 £
8 “[ﬂw::w. E
A Tyl = g
@_‘Il‘ﬂ“"a &
C A
i 23}
. El
T b

New vole = rmin (81 volue, manked value
+

edge meiﬂht)
A m’\n(ﬂ.mq}:l, D m:n(z,auﬂ =7 | T "“7“(."0;6*“)-‘-\0
g min(e2,0¢3)=3 | C an[«O,uH) =5
d min(®0rN=7 bomin (T, 643 =7
E min(lﬂ.Sﬂ) T4

TE-04 5
“Su e we nun  Ditkstras ingle Sounte Shortest Pai—’n alamuthm

edge mmﬂh’red divected a.hul:h wi th \fﬁ!d’cﬂ Pﬂf Fhe m@i-l
Tn what ovde do i"ne nodes ae,i' qnclud.ed_l
the get Cﬁ yoitics  for the ghovtest
Poth distonces Quw d-l’noﬁz@_d?

an P unacademy

& PyeBE, FyE
O )

= ._
Scanned with CamScan

(@) P.AR ST,V
G PO R.G,ST
© P QR VTS [ i
dy BT, R, S

e aph lm'rh 1hV‘! @,dae. mn_lgl‘\_h D‘Jk&hak ;

v,E) be a» undmedml ‘
®;e;leﬁlimmm Sortest path ghaﬂﬁm can be imF\emen'rEd U&1nd J‘fm.

Hime “eomplexs'ry: :

h dofo. Sbuchure un'fh :

L)b\f}ﬂ??[| )3"-? 4 & 1E‘ N }\JIOS'WU C© Oavlaa\vl) ) GC(EHWI) [oa]v]):
q v
4

~—rmin d!khﬂ | J, gz :
Aosy il s © g )
Saded Iy decneaces Re
weghb. by @ unacademy
a,‘QPh with q)o&;\we edge 8 BT

sy

% .

mecked
y et ®m(vE) on undine .
Ginale scwce  Shoyhest Po.i‘h u.\ﬁowr’n con  be mp\u-nu‘re,ﬂ H&"ﬂa o bed

Mnked Mgt datn  sbuachwe. ok will ke Fme c.;mp‘.e)d\a‘? CK fuliis

7

CamScan

® OUﬂl) x The bagic a?uqh‘ms C .JD. kstms dl v} i"nm
) D()Via) ave ocbiack ~min  Gad &effneu«!& hea Re‘lnx.
© D(‘],Vnofjwl) —> Sorted sk @oirack min u:o'.i'ld_ l’L‘Ju QC\)

@) 6(1egivl) — Redox openalion would foke 0()’)

.qm*a;m%i— %‘W%Rd&;op&&oﬁé"

7 onsorted linked Sav: o . ggr P'?‘ued fan ‘ON)B iéﬁe =R
o) o oE). it Rl sy
UTn o GoeY  cebe ,:E_’-,l‘\’f‘} |

o (V- v) 0 0\1?] :

LA T ’JLJ}_E:'E‘T e
Scanned with CamScanner



{S) awefah e . Unacadem
1 S 05. oy iHm an U !.ia Y
[} m?k’.rntn\' Dl;b&h’ﬁ. hovtest Pfﬂh 5 i

S0 Yol I qwund n lmm}t Fime, “fhe’ dalo Swow e fo, .LL —m:d..:._ AT

©) Queve & Stack ©) feap & BTk r SRR

PRI EE T s

Scanned with Cneran

we osn Med sw.aie “goliice Shmlesl- P&i‘h

—  \Usin BE oxathm ke,
la Qla ba Usind Quene dalo ‘S‘ B 1 .

in L\nme_'\'ahhé 8)‘5‘?)‘

b5 o

VAR

"’&fs.'mxn on unmaahh-.d ‘yndinected Canne&ud naph, Fhe Bhorhasi— Folh a-nwnu
node S to oWy ne de .is mmpuhﬁ.d rnc:gs\- éddqc,\m’rh L in J-ertmc\é' -
Hime complediy by | g
@ bnjk&\mas ao‘nﬁm .S‘\'a.nhna dmﬂ‘-.g ’ ‘_ _
b w1
© Reyjormaing DR gfurding pem S ik < st
) Pmdarﬁra a BF&I_:&hnhﬁa thmS P,

K

€ 1ﬂ( deptn diﬁﬁ\' geawich 3§ Pudovmed o 0 dmad'ed acacbc "Ulnafacjfm)’g
a\‘_u] denote  dhe  Jire which vehtek U s wvisited % Fhe ; "E

st Nme and Flu] Fhe .hme our mc,h aF which the DFE cﬁjm 8

.tha voek 0 duminadw . which [iauMna gfoterments s | o 3
“TRUE dm od.l u]au (v, v) Tn tht 8-Hq1> %

@ &]< dlv]
B Al < FIV]
0 Flul < fIV]
@ ] 2 FIY]

T 2 lej- uV
ANE-01 hied, U ch.nad‘ul with Thve e;l e mughh
&mam iy wug " graph - B:E:Phas hmmposthnl- _the. e.hormf Pc.th

hod uJeJahl' sa and the, shortesF pat‘n
W hich’ one, S l'ha da&!.nu‘rg s clu:cual.!, ‘TRUE

Jrnt.-'ﬂ we on ¢dge in fhe
e gounct venten & fo U
d.nam g b v hod muahf’ 45.

@) meuahftu,v)é 12 1] Nuﬁhr(,u,V} 12 © _iUJuah!*Cp,v] }_-_11 -

r us(,u,v}z_tz > min we(sy) = Ld(ssﬂ)HﬁG"')
B3 + <12 = <@

=

=

fal]

-0

ful)

[« T |

0]

3
~

ORE S b 4
& D‘.J'KS\'TQS single  Sowice  shorfot  peth algorithm  Ghen  Juwn dham Ve
in the abow Qraph  compun  the Cowveds ghov fot path dishunce

@ onyy vertex a
b) onia veyrerices 9,8 F.ﬂ,h

Scanned with CamScan/’

) only verHeer  Q,b,C. 0

dr ol Yhe venice

Scanned with CamScanner



c
>
o
0
o
a
@
3
e 4

%&\&mun Fa«;d ﬁ:\ osnthm : /
., Single  sowice Shortest  Path — 4o on velaxing ol the edg :
a A Eo (,n—':) +Hmes - . E
S —> 0= ne oé ventiees ;E;

s Qi FARS

(BT r o< I8
a ] = alel v el

0

3

i F/. ) N C(JB
Edget (A8, (A0, (n0), (5], (0], (90 (oD B1F) )
'—_iu-_, . -
M=
a-u —

™ -
5" =

W unacademy

% Time @m?\ex?% : -
o (e (W-))

FOE=V=En
ATl sl

Scanned with CamScan

o (rt) '
‘_i_'_"l" — e UJ:&' r.dc),e 'ag'
<0 Gl oceqal
S0 letre Graph * - g
Catn P oq -3 "
Fov & ?L -l G"g: Whch stbement ¥ COUEd ueﬂax&a "
e r::_ " pliman-Foxd & shortest  path GJ(j"'”
e B 1 de , Hone o
1) . n—]):l Pt Almays Hed a ne ative w8 o :
O | a2 ( ooy 9
' Q: Find whethex ony regakive W8 gyde )
o(ni) . I yeadable anom the  sowice

@ Pm\a & & ony ) Both ) Mm

@ unacademy

CﬂmF T,
Connen\’ed o one 5 A
— St td vorkees thot ave  Jeachable .
L) a - m U
— T & a Subgnaph 0 which ~ any ‘
and no ofhey gen\-iw. 6 connedred wath N&i
efther by PFS o1 BFS.)

‘
-

onbices m".;"‘wnn&ck‘éé '03 a poth.
othen veriieed in 'EUPE]'.la)lthh:

Scanned with CamScan

(o

—T+ con be imriemnh';é;_:.

Scanned with CamScanner



c
=
Q
2]
Q
a
@
3

~

w .
Connedd_Cmpmmjﬁ.@“) b B e é
- for eoch verter NEN 8
p -_F\u,at\r]'-'\ . ) . g
- count =0 R ) E
o ke (e v=0 5 VNG VER)
£ (Rog™l==-Y)
=\ . ? DFS (\': ‘H'QS)
= GFA- g% DFS wll &l o q S
T e cuk & aGT Far peink® (", count) ;
A FE A Comected 1.
LmPune.nb a’tljf | DFS (int v, int flag)
Y 1 Pegvi=1 & :
“‘g‘me Grplexity + O (m+ n) for Zm\ odjacent rode ytov
n- edges it (Pog ] ==-1) >
n-> ventced =) 1 DFS (‘_u,{-\nﬂ) i
b4 una-c:a:.:le;my

ﬂ[aﬂ%m\ﬁm Point & Biconnected  Camponents -

—>Tn a groph ad Thew s vortex  whose semoval  will discommech
the graph o muliiple  components dhen Shok  peint e kn own
o enficdadion ?nini'.

s T &F Grvoph 'rqmasen"r ;W 3&

ArF MenworR joise  vondnehwork, vofilma.%r o
netuolR ,  Compulen netwolk é\’ ‘ aq—a'

Artiudoion  point TR Dhyan %ré\'[ é‘dﬂ‘
becoz agy waha 6&111&2 P a“ w
pill Jeod fo neok e guaph into muiple
tm?hneﬁl}. o ' S

—> FF Remow & Articlokion point, join

on @.&8& between  componentd . i S

Scanned with CamSean| <

W unacadem

i}

oL

- ..6'4
DES \ 2 3 4
= L. H 00066 -
\ \ I L 2 :

ey
Scanned with CamScan ~<

\, v=child

\L e R A 1 AR #o sl g
PM YRR | it :_u_;’ §its 1 ond ';‘

'. L[,‘-]J?_,_ a[u] | ‘7""_2.1 “aiti _ e R 02 ;
+h&'h." b u—)’.mﬂ&ﬂhﬁ.ﬂ“ ."‘SBMf‘ 147 i 1 -1.—".".-"_- ‘-',‘

: 3 . 1 i fie Py a _:.
BV G| R
3 3

>®) s on nfiolalion point

Scanned with CamScanner



5
ﬁgﬂcﬁmm the PES of on Undiected ph with 8 vexhices P, C.

et dssca\ma fime d(v) u-mphc.&mi-

ai:uj- vtsli'ed ond Mnith  YHme

i
e loat wvisited. Given tral

w unaEadem

The §ime  dnghant when. the vetek VoS
+(u) wepresent  Fhe Hme dnctonk when

Fre wetbex v .f
4(?) =5 unib 4Lv)= Runils
a(®) = € unin £(Q)= lo onib
a(R) = 1u unil §(R) = 18 unib

Scanned with CamScan ~<

whith ome o the dollowirg ghtemenk s TRUE ubuw the gymp‘} £,
(9) TRene 38 only  one comnected  Camponent- i
by The oxe two  Connected  Component , ond  Pond R e cmntdeé
© Trene we fwo Connected Componenkd o Gnd & and R am conmeckd
@ TR e teo (onnecked  Componest , 00d P oand € o conncched

w unacadem

Misenan  Cost Spansivg  Toee
graph hmn'na ol the wenkiews bu-

—> Sponqun
(@) edge.

—> Resudy :ﬂ fhok  Subgraph wild ol be o

Yree % a éu‘oamth ﬂ a
$ee with no cdd.e.

Scanned with CamScan ™~

if@t_*.ij

@ unacademy

Scanned with CamScan ~<

”@meula o%laamﬂm b HEed  Mintoum Cmf' q’lhﬂfﬂ I"mu‘

£

e T ey o e e S R ey

i

> Poims Algonithm

+= Rouskal lgonithra

3 g

Scanned with CamScanner



=
=
fal]
(]
Q
a.
D
3
=<

Scanned with CamScan ™

Savile) = & ()

W unacademy

—> T# we bse min heap , 0O senxc_\vu'na is Neouined \Qdubt b bhi ‘5’2
delete kvena& apne. ‘6%_ AL volue m;'ieau. i’
lo _?;
J6kkgo) | E
4 bel unacademy
e~ . b belows . :.
CComneden e undinecked 8”“? vertees - ( 4 5 B,C.on 5
V':E“n& ! E
E]
Cooesen LoE o v 3
FrE

BC,BE

44

te, fF)

L) 1

Using Prigemis ahmﬁ'l’hm fo conshowct O minimum sPo.nnf-B _\m.-:_ ai-o:zgtu;‘::mn?ia A
which one g {he anufna Seqpuence c& e,dav.\ “]i:hc:mm;n;‘:mﬂn o o
which  dhe edged wiuld be oadded o consbuic .
A (E6), (F). (56, (1D).@9),0.0

g, (aD), (a®), (8O, (& F), (6,5), (F@)

e (B, (D), (0,7, (F&),®E). (O

p- (AD), (10 0.0, 70, (7o) (&E)

g

Scanned with CamScanner



[
= |
a1}
o |
[«TH I
a.|
(1]
3
<

Yo S\Eakv:& ig:cj‘ . g

—— | e

—> T it o Yneax mr&en'tna B oveliee such el o avery d::‘_neded edge
Uy ﬁm vorfex ¥ fo v, T 0 must  Come btc]mt v &Y dhe o'r&emna.

—> Gpuph Should be [PAG ]

- Evend DAG will howe alleost ane icfc)\ctcj{col ondmdng. Eajl

Scanned with CamScan/

> Time complexity = O(VTE) Kahn's Algorithm |' N
5 S5—6)
o243 °
| 24 58 3 G‘o'a
2 \”’ |

Scanned with CamScan

- T amph hu.m’na disected cad.e_
topolegicol endening Je not possible.

) |

|

@ unacademy

\ﬁ\ Ab =
l\&_ Cansidm  the an\)mmna dinecred  Anaph:
The ne. ca d%um\' h?o\oafcol onduiings cd
fre velh g ne 8mf>h is :

¢ —s 4 —>e —F

Scanned with CamScan

Scanned with CamScanner



A ) W ynacadem

m@‘tﬁ‘ﬂsidm Yhe  dinected anq?h beow*

Scanned with CamScan ~<

Which one od the aollouﬁ'g Js TRue?

. Tha graph does not have. ony bp\ngfcni o“fc\ai'.ira.
B. Both PORS and SRAP oe h?o\oarco& o‘rt\emhas.
c. Botn PSRQ end SPRO ove }G?o\aaicu! o duningy-

D PSRA & e on'lej \’DFD\%TC&\ o‘rrkni'ra.

A/
| - o @A

&- :d@‘- wﬂt Dﬂrfﬂ \)T:‘-h \f'— %'4:213"'1!5463‘

W unacademy

Scanned with CamScan

W unacademy

Test Preparation > GATE & ESE > Data Structures > Data Structure R To ;

Previou Years Questions on Graph Algorithm (il‘Ell -
Hindi)

LESSON 72 0F 72

Download the Unacademy Learning App to watch this

A GETITON # Downlood on the
@ and over 200k more lessons in UPSC, SSC CGL, GATE, P‘ Google Play & App Store
CAT and many more categories.

Scanned with CamScanner



-
‘P&E (?m&\dm on unumah\'ad 8-mph Gi.
om o node Y. Lek d(rv) and

&‘mhna

ghorkest W Jnem ¥ f0 U
FOJ a the  bwend th - Fwst tromensol. whith

haa\-e. v dm""a
Sharernents i Coved?
- d(Ev) < d (\',\f)

e d(r) > ()
C dfen) £ d(v)
D Nene cﬁ the. above

Lev Breadth- Fust $nosersal .
4(vv) be the Jeagths the

ond V J\esPethvelﬁ-_!n G.- 1T u & vigsked

% The doUo-u-ﬂ'ﬁ
BFS  Shovtest PQH\ Ny kqlnt %T
oom ath E[E0 ©

#Quesﬁ—‘&? fn: %2_ 0

‘pehle thavense E_%‘n‘ 'H_aﬂ_
O sowce F WE ERT
3@ 2 dG)

& In o deFTh d.-c.s.i- broverza) oé a  Graph

G with n-veshées,

aye motked T 0> Dree edge . The M. 8 canneced mpmen’ra fn G
s SRR e
Nz 6
Q_‘ k L"" 5
b K+ . _ )
con-k-) ) Hag, Yeu Con ye
d-nk , Cleanly See the B
4 no. oa conrecked
cumponmi' = |
Sk 6-5 |
@n-k v~
TE__ La 7"‘ L : i D —
@) Ccms\dv.q i\w&. &nllounna dmecied amph
TiFR” -4
: % T @- St W
foh ﬂl?hnbeh c‘io. 9‘“1'”‘ ;
pA—B8— E— AR
e g tree edﬂe =3/ @
st Frosergol this  gnaph ‘

Sup}me a depth C}‘
Js P nnma& b3 i
a oh

Yrok whenevert thee it
| the verter eanien dn the a!]:'mbqhm\

d‘iﬁ"?

order }n be choosen- Buppase The number % e bec

Diee edaes 6 T, the no. qﬁ back Qﬂau
81}: is C. Then

and the no- %i Cx¥oss

B=l, C=l, ond T=Y
B=0, C=2. Ond T=H
=2 (=1 ond T=3
B=l, ¢=2 ond T=3

p=2, (=2 ond =l

oo soa

Scanned with CamScan/

M’r\b Buc,\z ec!ae. %’;C—',

i 4 unacademy

Scanned with CamScan/’

w unacademy

Scanned with CamScanner




et 4 d
T Gin o wigvd dixeckd raph with 0 voiicw there gdg” (MEIOET

we  {ntequxs . detormining  whefhen thowe o pekes Qj " anbi Fvoou by 161?(34:53
m@]gh\* con be Pl’.ﬂ&o‘rrﬁtd n Hme _ E
k- o) I ?:
g+ O(nlogn) bu¥ not 0 (n) ; * §
o o(n") bk net 6 (nlogn) foan

D+ o(r) bur net 0(a")
B 0(2) o ot 0(n)

— % G G AT

—> JT0 - Beliman FOYd G

el SR r
o

E-1E :

. BFS iz shuted on g h?n.mta bree, . ) . . ‘ ‘

begianin om The oot vortex. Thoa —_— vE R o
e a gum ¥ oof o dittce GC‘ ) Cie=ve C501e.. Al
o the npot. TF & Jc Tthe g™ p ..“ T

d:mnx in thic BES buosnsd, than <. Cdge W ba o

the meximum passible value gn S

Sy

: —_ \J L 2
. Max. ne. cd noda ofF hu“ah\‘ B O(ﬂ)

Seunc‘hina L'Llaonﬁhm b4 unacademy_
() Uneon Seanch a1 Seq}mn\‘\'(\! Seasich : ' i B
=15 20\35 2 | b2 |67 "L\ AoTime  Complexity -
EEEEE 5 €& 7 dy Best Case = O(Y 3
& 2 Key=l2
For(i=0; 1<4n; itt) v o85G wowst e & 00)
oY (_1=0 ; ’
@Eﬁ) % cope = \¥2¢t-- N
T ie(ali1= = datn) n
T e CElemert found of Tndews 7247 1)3 - ’n1['; )
beak
Ofnx
_ C‘f) '
H(i==n) :
f F-anH'C'E.lemeni' net found”);
1

W unacademy

®‘I’£‘l‘ﬂ’3ﬂ Seanch * i ,ﬁrwotj Sorted E%W ﬂ'l‘tuf 1

nt Bfmﬂa Search (u,n.du*a) s Gipinmaate g
{ =0, v=n E‘q]rr 23 |2s HE_IS‘*JGB 7 ?‘ij E
whle (J{_\r) S }\ 2 /‘3 [ s 0 T 8 i __ E
.y = . T L mid : Ae &
Su‘ md -L-sz_f_) : | mid ﬁ:_'l?d , data =17 oL ] e
, N _ =0,7=3 -l=g)y£3
 (dato == almid] AR i)
(2= i) st | win(oed) [wheCaer)
Teton mid ; . d=2
mid = ©+9 = 4 wd = A
else i (datn < a[m“\d-_\) * 1= 2 IGEY S
= mid- elee T (11¢28) ag @ s 5
else v 3 i
d=mid+}; -
1 X Best cme 2 00)
< ; SULIL Y
Letwm ~°) S Wowt cose t O 0"&“} S S
} ) Let & be an mlhua :ﬂ 3! ne. jleme Seq. cdo's 2 l'-;' B%I-ana R
' ~the smallest index 1 8uth thar AGT=1 by probing the. min:
no- ¢l tocakions in A. The wet eve no. of probes _ -

Scanned with CamScanner



— — i S — e ) T

“-ék- 1

n distinet plement & Said o be un-sovted F dd"l

= -u[\academy |

Q A owma .
U osuch thak 2<ign-l , either AT mnx{&{-‘-q, a[;‘.l]} i i /E
AL min § AL-1T, ALF] T - What i& Yhe Hme—,cumple:x-jra Q She guhu\“ 5
dgorithm Jhok  Jakes ad inpur o gorted awoy A with r\&.ush"nd'elmmb S
ond un-sorls A9 o . ' Brizis ?'g
4. O(niogn) Wt nt O(n) Vi lekar | S % A
B- O(r) bo¥ nok O(J7) Tkl ¢
Ce O(Jﬁ) bul- not 00083‘1) —; Faix'mﬁse, .310&?_ ﬂﬁ%—’\ o I. ._“'1_.' |
D+ ofiogn) bar nof 00) —2\u3 ¢5 87 St i
e 00) el
: e &ﬂ;{%? €T & elemen’t e:cuxﬂa i
7% T 'anu?;-s‘?l‘ o WOl
i "h_rﬁe CufﬁPth\'b = O@) ,fm i
A
e ‘ b 4 unacadefny_

! .s\,ﬂ,m n P’\rel:e&sm e, Ccon
o no. . The [u1ocedssis need Yo
eventu oppeon in  oxcendin
minimum  yolue ond Fhe procersd PaN should h

The algonthm b ko eswp'tnae,d

and ewen numbat ed

mcghm'ae “numbeis Lo
omdet (precestat Pl

-
18

bered

n a Knewt ah}tﬂd'

. Each  poic—t A
fhoy bhe o numbars
should howe Jhe .

Scanned with CamScan

he o-\lmu!fnﬂz‘odd ndmbéﬁe,&‘phbm&'!ms«
Pe‘mcess.cns' ane achvaked — olternate Steps ; aptume

aw ocrvaled . ulan

w o ane Jonge and ks

.H‘ﬁll- %Vum.fﬁll-.s ’

o~

in fhe ek gtep ali  The awen, hum eessons o0 OC .
a sowﬁ 1o ocivoked , Yhe no. it heds o conponed ‘uifhine ‘nec) held
vy ik vight hand  nefghbou and the Smaler ¢ the “hoo mo.ciis seloimd
by the a0ivaked cessot ond, dhe biggen shved in iB wght- hoad
nqiah\ooun- How h«g dowy it ke (}a—, proCesdLs Jo sot- the velue?
@) Nlogn skps H .3 2 | i
@ *sip R Qi
©) n sheps a h 2 @ @
| 3 2 4@\ 2 &
\‘Q T o unacad:rl'ni_
Q. An oo A Cntodns N ntepon. We wish Jo sevt A oin o ascen T 2y
H ) B . v I A% 8
We o loid that infiolly Uno chment ¢ A je mme fhon o ddfne g
R owey a""‘"’ e A‘lf\u& ?Osih'm in  the goyrad Ust. Aesume thek n and .':-5
i muen amaller  then n. Whidh +

Youe &m he WAOET Code Qmp‘u@da tﬂ qurB' A7

can be 501#9,6 uﬁl"ﬂ contkont kn COH‘IP&J'JEW \30-\_ not™

with dm b pisOT.

E]): connot be  goried with less than Constonlt - nlegn mPO}G&M..
@ A& Con be gorted Wit constont N compumusions o - el
@& 4 con be Sorred with omstont nlogk  compoxisons buk ok uﬁ'hwdwmt‘.mpdﬁwl
© A n be Soed ith conshat Ko compeisans bk ot fausan.

T OEE e g et & F e A

cort - T %‘L (TS (R-sated oy &t |

Ls e can govh Such  osutoy most |y

Ls o (rlogw)

%&Id&ﬂ“ﬂ with hea.psw#

Scanned with CamScanner



(ER-14, 10 . . o
@- Congiden, Yhe q}uch soxt doaithm o0 o Sek cﬂ 0 numbdls , Uhe " Unacademy

SeomsSve  Subrourne Ine  olpaxithm , dhe olgosithm choagws the me.dz%né
Cﬂ Yol ser o the pvot. Then, which c{! The o-U..ou.rfna stotoment- is.TRUE?;‘%
@) The sy Hme o the agerdthn s &) _5
b The &uwfr& Hme ((1) the ardtam T&i @r(_n\cgn) %
) TRe  wnning Hoe o) #he govithm ie 0 (%) %
g) The ammira Hme cﬁ Ihe olaon'u‘hm 8 G'(_n“)
aeral — s
Q.- The ﬂiﬁﬁt n ool an ormua L Contoin Poail-l'ue mi-eaeng !!pnacademy
- Qoteating ovéw, ond Jhe demodning -0 celle contofE O dhen, T8
%(nn on faleger %, how aony c:mf:aniaw; Con one ‘Fl‘nd_ Fhe f”‘Hf’n'fg'i E
n L9 R s
.q. i)# least n mm?mdm e NeCesouy ;n' Fhe oionst cose. o eE EE -%

B At lemaf ’\oam qun?m\ism Ore. MECRbSOMY i the ool e,

c O(jogf_m—n)) comparsans &.&}u .
D- 0(iog)  compinisent BLzH;ILQ-
E- Oy (m)n))  comparisons B%m‘

ﬂ“ﬂ L n§-3-;: IRy iy

—> Seonceh %; = e ;
Fa lagaoge ] v
- Binany Geanch O (logn) W D

E%f x . .
i \.\G'l'wen, a st ¢ n=2 dicHnd numbas, we would Uke lo. &3 “”i?ac?emy
¥re amoMest 2 the  second senolest vefng Compaxisens . which of Fhe dn{lmmqf;

ghotemenB iz TRUEY - <N -
A Both  these  dements  con be delermined  WCing 2k GmpANige® .
demens o be delimined vEINg n-2 mpmw .
dorenmined  U8ing Ntk -2 -:mpdﬂfi:ﬂrﬁ.'
to deteaming  Fhede Vo lanends 4

Scanned with CamScan

- Both fhese
Botn  Shere elemenis  con e

C
) P In-3 cmn‘-nr\is.ur\a ohe ner_us.wté
E: nk mPo.ru'som ane nece.ssma

£ e

fo deboumine thede s elemenks.

h’-'l; V--". i .:‘ ‘ .“—.'.I‘Ll) L=

Vo] et
mis gt
do W element
? ar brao
Witne mmFoJU'sm P

gt |

Scanned with CamScanner



\_}n\{ga l_:lASj;‘é ¥ unacademy

— linea Daln Sbwdune in which dements  oxe cmnedred  in Unean otdor.
_, Singly nked g (8L ' '
L vty inked Gt OW o gingly dinked Ut (68

45 rodan Linked Vet i Graon doibly Lnked Vst (enr)

Scanned with CamScan

Biohed st T o dinean colleckion of daka Thems.

—> linked  list{one woy
Sroved 0 cnnﬁauom locokion.

—> Clemenk ane not

' head
laoo -—l - dafu—ste-linkn . |
I e I ) s I e K
1000 2000 3ooo _11_0!‘10 : |
|
node

W unacademy

l—” Se!a meaenmﬁu! onachue -

> G&)u\nﬁma on \_m‘@,& skt (E‘
e 9]
% % s i Thaverse @ node —3
Lné';?"""/md.v.: |5 Tneett a nets node :
Humnan Bengs _r+ Pelete. @c_i',shrg node | =
15 geanch Jon a node
Sah“’d' i ——> govt Nedu in cuc.endfrg o
1t 0qe 46 Sn mam
‘c,huns noam » patal2e]; , damenSy
Styudr Penson ¥ Momts
1 Smdus\'\',
ghriyash

age senﬂe.n addness | Mohit

et

]
Pa i

6 Stoaly Vinked lisk: ¥ unacademy
Siogly \inRed LT .
—> K singly Nioked Nt is one in which o)l Fhe nodes “one Jinked }ea.ef.ﬁ:m;:‘.;a
Tn Some geqpan\iai mannet. v :
—> P node s accessed by exFerina pointen Chead)

— > |t node  Contodrs  NULL value. AP AR WLEER L

voigas

Scanned with CamScan

E’Iﬂ&&hh‘m ok be.a'xrm;na'.

 head a  |2000 b [gooe [ T

:’ \ooo 2600 aooo

! b b

- -

Scanned with CamScanner



Iﬁswﬁ_‘aea'\n (heuﬂ. datu, link, avall, 1tem)

head * Foinhn intina Yo st node
dofa: dodo  pout ¥he node
Link: oddress pot the node

avails peoll Ust For eH1n8 new node
em: ftem Yo be '.n&E.‘r’L'tEc'l

Stepl: [To Check averHow |

it (avast=—1) Fhen
wite P overHow”

FoHutn

Erepl* [To leak tre mode é:wm avail lls\‘]
newnode = avail D‘L
onail = ik [newnode [ M

Stepd- [To add new nede into daka .h's\']

ink [newnode | = head
head = newmnode

. w unacademy
S’t’e?li'- [t add WE.rn]
dafn]newnede] = trem

Skep5 = Exit

Scanned with CamScan

G- fuiogitam im pleme ntnkion -

W unacademy

1000 M;ﬁ UE
] &}
Thead 7 a l:m b r“ € fuses . da K1 _g
'. i leoo 2000 Jono Laoo B
Al L E
5 Isthasmtnode thend Chan ln%)
Stwd node § node @ newnode;
% Chan data; newnede = (node )mul)u:@\zeua Cnude.)},

shmct node %link 3
}!'N. %n2, XxN3 ;

Typedef styuchnode. node |

node” node banao (han Er‘.Fu)
i node 4P
p = (oode™® ) o.!lﬁc({itze.ﬁ(po&e
< p—sddta= e’

P— Unk = NuLly
]“_ oyehunn Py

3

newnode —> daka = info;
Newnode —» Wk = head ;
head = newnode

fefuan head §

& Thsotion of lasr

W unacademy

2800
head 0 [seeo—

]

2,000 3000

Trcert _lask (hesd, infe, link, avasl, ftem)
hec.d‘.l:o;n‘h)‘l ]:-o'\n\'fn% Yo Fyst node
dof: doka FMI— % the node |
lik: addvess potd cs the. node
owil: owd Bg jo getting m““h’:
itoms item to be Tneanted

Stepl® [\o check ovendlwlj RSN
1FL&V&L1"'I) then IR Y
ke © ovenflow'

Fetuin

E

v

E

=)

: o

[ 1) d X e
'heeo .~ Sggo” ?:J
\ > £

j ol I WS S
logo =

‘I Shepl - [Fo bueak bhe node anm ol h.st']

newnode = ovoil v ; ‘
awoil = War [newnodeT] . i i

0| srp3t e veach fo the end cg P lu:r]

i (o)

et head = e
an[neinnh{ej[f-*l .

ity i b 'f

Ph 6 -
';«-_?m.}- g.*e? uj‘l'n"ll’. @unk‘}hﬂ
= hn\:tvh’]

Scanned W|th CamScanner




Srepun Unk[ptv] = newnode
ik [newsnode | =1
infolnewnode | = trem
Exit

Srep 5=
Srepb:

bp\mm‘mﬁm .

* C- ?ffﬂ‘m"‘m;"‘ﬁ

%—Tn%mhm d’ !"ne m\&d\&v% H-\e, -h&*‘

@ \'js'ma count %u-nchun'.

4 unacademy

A Tnsent- End (node «head’, chan infa) %
$ node ¥ Pp3 ‘é
p= (node Jmaﬂoc (__SlzelﬂCnode,)_) ,a,;

P data= info; B

vt Unk = NULL‘

node %= head;
while (@~ link| = NuLL)

% ) QJLJ'— M Ak 3 =

-

Q_bunk'_'"?'j” Ry w’_) it
fehun  head s '.

E ; e

¥ unacademy

ELLL]

-11_

head
1on0

Q
c,um\'m&e(_nor!e Hheud}
§ it counts

toun¥ =0,
while Lhewll —NULL)

% count ¥t
-5 e = th-ﬂink',

5
3
vl
E
o
J - [}
. _,—|_.-- :
b |aeoe C |hooo d K - r E
- = A
2900 doeo LTLY =

node® E-\serl,'\'micwle (node xhead , cha, infa) -

2 node €p= tneatenode (iafFo) )
Node *@ = head
int count = cgunhode.()xeud);
" tount = countf2;
uihle [-'E,n-uni']
{ 6= Q-lnk;
'B 1
P-=>lnk = Q> link 5
&— Unk = P,
Yelunn head

) \Js'mﬁ ?a'mhn L

¥ unacademy

toso —'_'" d'

fooo

f 42 ‘ =
* L
Scanned with CamSca

\a0o
head 0 |Ivon \, RLLLY C
ta.
looo doo0 2600
A s e
I 1 | i
P % L
jump  jump? P Y
| ploee  Plo=
IIQDO | — I
head Lt:m b 3;”6
1080 2000

done

Scanned with CamScanner



W unacadem
node * m-ldci'le_c.\-\ulo(nnde. lhend) y

§  nole kp. %9,
p= c‘{-.haad',

wwile ((g—>lnk] =N 24 (q,—aunk-—bunk!mm.))

Scanned with CamScan

§ - o —lnk—>Unk}
=9
c}’;: P—_)Uﬂk:

1
«fekunin F',
1
I'nsenl-m'tdd‘.e(ncde % head,

{ node %P = eeake node (info) ;
note ¥Q = ¥ middle_choib(l'nud);

chan ir-.Fo)

p— link = Q> Unk;
A— Unk = P

sekunn heod e
W unacadem
F=Tnseron ol any P:.sIh'm ' o . );
head a |reeo b |z0ee ¢ | K J’— ?:
1000 Apo0 dooo ? U_E
e [ : shﬁa-‘.[ﬁ&énsi‘re _to given Po\s?h'm:ff_
Loo0 A c=1
’_T‘; t_At_-an Pg,s Ch!llﬂ, il"»r'oi Uﬂklegdl' FOS-H.E"’) . ‘i? = Shuﬂ- i 1
sentAt-ang- white (¢ pos-)
Bh’,f": [Tn c‘h‘e’r'h 0\;::1::4»] ! % C=0r] et Mo
A pre = lnkpn |
wire *ovetFlow” e i i
Srep2: [To break {he node Jrom  evall Vi) Stepy = UnKpewnode | = Uk [pi] -
newnode = ovod| 'unk[m']=qmzﬁa’e 2
ovai] = diokresrode] | Grepss infolnelsnede] = Thm -
| oeper B3

W unacademy

E': i Pﬂgammnm;f\a im?\emen\-uﬁm:

Y

"‘_;}sank_u}-o.na-pos[node. mhead, chon I'nFn)

3 node %k p= Creakenode (inko) s
Node #q = head '
Fov (j=1 3 12 pos-) BB qLTNOLG ive)
‘1‘ w_; Unk =P
“ebon head

Scanned with CamScan

Scanned with CamScanner



—> lineay Daln Sbuwckwe in which elements  ane conecked  in Unear otdor.
Singly Lnked o (S\U) '
'Doubla Vnked bist (LW o Goadlon Ez”&"ﬁ Yinked :5:&83" CC&L)

Grodan Lideed 45T £ Greulon d"““cj Linked bisk (eor)

Scanned with CamSca

— lin'ed li.s*loﬁe. woy Vinked ds¥ ts a linean colleckion (ﬂ daky Ths.
—> Clemenb ove hot &oved in Cm\\'?auom locorion .

head
\6oo —l e dabn—elinksy -
Lo b e
1000 2000 doo0  foBg ;o
node

@ unacademy

| = Se nied enential goadwe

Q?mc\.‘ﬁms on \_;n\ci;a i

T
% %\ Tanavente o [‘\0&?.

Scanned with CamScan

Li:;:;\-"'/mahi Treet a netw node
Hwnan Beings Pelete wci'ahrg node |
coanch Jon & node
il Sort Nedu in mw\éfrﬂ ol
q int oge i é.é‘mp_né}na g

cha Naam patalze]’,
Styudr Penson % Mot
3 Shﬁdus\\:
Ehriyash
age sanau addnese | Mohit

@ ._! unacademy

Bingly \ioked list: Y

— R s{n(% Boked Mt i one in whidh el Fhe nod

Tn Some %eqpen\io\ monnet. R s

> Fed node i accessed by exkerina peinten Chead)
— >\t node Contodes  NULL valwe. '

w one Nnked Jogether i,

Scanned with CamScan

a2 PR 2L Y Bd,

E’Iﬂ&&hh‘m ok be.a'xrm;na'.

 head Q  |aces b [gooe C koo

:’ \ooo 2600 anoo

\ b b

- -

Scanned with CamScanner



Insen\‘_?:ea_\n Qne.aﬂ. daka, Unk, avell, ]}m_) ' w Unacademy
head Fdn\"m ?Dinh'n o sk node Steph: [ add I.H.mi!
dafu: dedu  pant of Fhe node dava[newnede] = tem

link: oddness pont the node . Exik
avail s pwoil lmE @.:w(d eHmB new node | Step EXI

item: ftem Yo be '.n&enhd

Scanned with CamScan

Stepl: [To check  ovartlow]

i+ (avail= -1) then
e ®overHow'
geHunin

grepl* [To neok tre mode éiwm avell lis\’]
newnode = avail G_L»
onail = ik [newnode | ED“]:U
5'\'3?3'- [TO ocdd new node into dakn. .11'5\']

link [newnode | = head
head = newnode

C- progiam  {mplementation: ¥ unacademy

/head il \’“‘——_* b c e 4 )(1 ‘;;*
\ 3‘ 1000 2000 Jos0 e .;,:
e . Isserﬂ'..Beéin (Jnnde &head ,I Chan Tn'k_)
Spud node § node @newnode;
% chan daka; newnodz = (node )m&ﬂu:@\zeuéf_node_)},
Shruct nede wlink it newnode ___bdm_ ‘n%
T, wn2, w03 ; Newnode —— ik = head ;
Typedel ghyuctnode node | head = néwnode ;
: : fefiuan  head ;
node™ nodebanao (chan ;"lr'“} 3 ’ ;
{ node &P
p= &wde )m.ﬂloLCStze_.rﬁCnodg
‘I-'P——?d(}d‘ﬂ"t&‘l
P — link = NuLL:
: ]‘ orelnn P
% Tosertion of | W unacademy
heed e | e mEit
2060 Joo0 Thooo l/-' T f ';g
Treert _lock (hesd, fnfe, link, avasl, ftem) e T & a3 g
heud‘.\:dnﬂ)‘i ]:D'm'ﬁr\% to H:si’ node o = Cias
-+ doka v the node | "
i"t" iddnet':n ?:r%i‘ (6 the. node | Srep2® YTn ek Fhe node anﬂm ounil h.:i']
ovell: ovail Bk ém 81.!11'-\5 ne node nwmdi p?{:i ] :
temt (hem fo be nsated o Qwoi} = Uw
Hil Step3t [To veach fo the end: ﬁ do.h. lwl'j
Srept: [fo chece ovenflow] i (==
1F('avcu.1- \) then ail A BT Steitt h&&ﬂ ne:.nrode : RERNE
uike evenFow” nkrnmnm&a] o W R
+ ? A gy A
yetwin ” y,..--;.-;" R
R pre sk ¥
o ‘) ) 'fepeu\- gep uslr_ﬂe (}!nk[wz’“"l‘f ‘)
s U]

Scanned W|th CamScanner



S\-e,pb.'. Un\f.[Ph] = newnode
Enktnemncde] =-]
into[newnode | = item
Exit

8\1‘: 9%
Srepb:

TrnF'le_mm\nHOn .

® C- ?ln&nammfnﬁ

% Thawttion o the ’Ma,ﬂs the Yt

@ ﬁs'ma count &unc,,'ﬁcn'.

bt Vet b e ST

atnd S A% IR T

SR e

i ety

W unacademy

& Tnsent-End (pn&e ¢ head ', Chiut ;'53;.,):'

$ node %P3

p= (pude J moloc CSlzefé C"’“de—.),)

p— doko= info ;
i Unk = NULL'
node %@ = head;
while (Q=>Unk| = NuLL)
% R QJLJ_— @‘—‘P Unks ) o -
‘i PRt 1 e T |
Q—Unk = piys b2y
Pehun headigorg i -

]

L]

-—_l_,l_

head

1oo0

c mm"no&etma'- theué]
§ it counts

count=0;
while th.udl = NuLL)

'i count i
.!' oy = ‘fﬂ"""f"hk,

b a0 C | booo J. ’K H !
2600 do60 Heoo =

node® Tneent middle

node «p~ Cne.n.ienodse(jn?-o)',
Nede * @ = heod )
ik count = Cn-uni'node,(’he.ud);
" tount = countf2
e (=~ Count)
§ 6= Q-—=lnx; _
3 _
P->lnk = @> link ;
Q— Uk = P’
Telunn head

D \\s‘ma ?O‘m\"“ .

(node xhead , char, info)

W unacademy

Scanned with CamScan

g
"
L)

w1
E
]

o

=
ES

o
4
=
=4
o
L3

L7}

.

Scanned with CamScan:’

\a0o
= a |aeco L |00
Lo
Looo deo0
A .
I A ‘
P9 3
LAY p
I ploce  Plo=
1006 ! 2
head Lt“" b EIBH ¢ |4eon
{ooo 2000

Scanned with CamScanner




node * middle_chale (node = hend)

8 node kp, ®q,
p= %-.haad;

wmle ((g—>Unkl =
§

nuLL) 83 (g —2tink

%: cp—"unk—'buﬂk:
P: P'—" Unk;

1
«f ehuin P',
1 .
I'nsenl'midd‘.e(ncde % head, charnt 1n )

{  nole ¥p= eeate node (infe) ;
Tode x¥xQ =" midd'le_cholbcl'ﬁud

)
p— link = Q> Unk;
a—> Unk = P

sekunn heod

=
=
[al]
(]
[a]]
[a)
(9]
3
=<

—slink|=nuit))

Scanned with CamScan

W unacademy

¥="TInsevion of any Pasih'm \ 4
_ —.
head P b |z0ee c |k JL_[ -a,;
000 2000 3oo0 = A
d si-elsai[ﬁciiaéhsi'na _to given Fo{ﬁ:“m]f
L oo c=1
Trsont_Atany- poS (nead, ine, Unk,, avail, pos, i tem) i;;ag‘nips;i) ._
Stept: [To check overtHow | 1 emen |
W @Muﬂ.—.-\) HIE‘:‘J b __ link th] r
wrire * OverHow” | i K PR i =
Srep2: [To break the node dwfﬂ EL“{“ ber) Steph + unktnmnnd_g"] '.-lfnl_[Ph].'_-fé
newnode = ovadl 'Unk[Ph']:hahhéde S
o = Uik resrode] Sreps ln%ﬁ‘mmmde]=llﬁm ;

iienn

E:- mamﬁmm;na izﬂ?\gmenhk{m H
ﬂsmta}_un&- pos(_node. whead, chon in Fo)

3

node kp= Creakencde (;m';g);
Node ®g = head
Fox (j=1 5 1< pos-| gR g\ =Nul;
S qv—9 Unk =3
et nead |

i)

| sreper B

A

=
3
@
0
W oo
ool
Vi O
3
el

Scanned with CamScan

Scanned with CamScanner



B s S e PR R | Ll -

B“\{&A Qéts T -

c

3

o

a L

Qe

[a

)

3
<

s Unew Dalo Sbwdore fn which dlomenks ave comneced  in Unean otder. E
Singly linked LEr (S ' | ;a
mbld linked Ust (0L > Gneulan Bfna\.g Jinked :ﬁsr (csy f‘g

‘ Grodan  Linked st Grodan  doubly Laked st (epr)

—> linked  Jist| one woy Yicked list T Q dinean  collection cd daky Thems.
— > Clemenb ove hot &oved in cnﬂﬁauw locokion.

head
looo '—] ke dabu—shelink-y |
= 2aoo———9E£ L‘Fma N K
1000 2000 3000 _11900 Lo
node
. i |
—> Sd) m&mmﬁn\. Sorachuee * L Una?édemé
T » Q‘)mo}"ma on  \inked Lish « ::,é
i o
%\‘ %\ -—|—'> Toiavense o node E‘
Li:::-u\‘_'—/mdhi — > Jreott a netw node ué
Huwnan Beings - Pelete m’ahrg node | &
—1 5 geanth Jon o node
th'ud’ Peri son o et oot
1t 0qe déseendin nder
thun% Noam » patal2e]; ‘ 3
Styudk Penson & Moty
Y Shhié&‘-”\"'.
Shriyash
age Sendut addness | Mehit

c
>
||
o ks
[l
o
@
3

~

© Siogly Vioked et =
— A sina\a Boked Nt
s\ gome Gequentiol monnvt. | -

—> e node io accessed by excroin peiaten (,hs_ad)

A P EER T gk

is one in which all the nodes “ovie Jin'ked }o&e{ﬁ?gﬂl-f;

[RIEE

) Sc-:ar;ned. \\;'ith‘ CamScan:

— > \m¥ node Contoire  NULL valwe.

X Tnsothon a¥ ba&‘mnina-.

,’hcad Q, |2000 b 800 c \l.m:g

! -
' { \ooo 2000 3000
1 : ]

A

Scanned with CamScanner



Tnsert_Begin (head, debu, Unk, avell, item)

head Foin\'m inting Yo st node
dako dodn rmd' ¥he node
link: oddvess the node

availt awall Vst @or eH—mB new node |
them: item Yo be '.n&e.'rthd

Stepl® [To Check ovanHow |

ik (ovail==1) then
wite *overHow'
FoHN

grepl* [Ta break the node é-\wm avail ﬁs\‘]
newnode = avail
onail = Link [newsnode ]
Step3- [To add new nede into dahn .h's\':(

Unh[nmnode] = head
head = newnode

L

C
=
o
(¢]
1)
Q.
[1]
3
<

steph: [ add Ttern |
data]newnede ] = ttem

S\'Q?S . Exit

Scanned with CamScan

S‘: fogtam E_r_n_p\em&n\'nﬁm'.

v unacademy

[l Jule M1 ——[—' :E
hend ; L \:m_——_* b r S d )(1 Ké
‘| :- \oo0 2000 3o00 oo 'E
o I&sen{-_Bean'n tnode #head , Chan Tn’r'o)
Shwd node § node «newmode;
% Chan dakn; newnode = Cnoda ) maddet @\zeué (_nccle.)},

stvuet nede #elink )
Tent, %02, xn3 ;

'i'hpbdﬁ' ghyuchnode  node |-

node™ nodebamo (c)m.h CnFn}
i node &P
p = (oode® )maﬂoc(ﬁ;ze.rﬁ(,nodg
4. f p—> doka = ta'

P— Unk = NUL.L-’,
}4;' _oyelunn P

newnode —> daka = info;
Newnede. —= Wnk = head ;
head = newnode

fefuan head |

% Tosotton o lat

W unacademy

iyt et §
e w
2000 . _ 5
head 0 faos—3 b kﬂf»""—" c,?s d |x £
2000 o000 T hooo /-' e ?E"
’ I
P . ; E 3
Trsert_lagk (head, 1afo, link, avail, item) \y e . 2 :
looo = A

head ‘-Po:.nhh ]:o'mﬁn% Yo Hret mode

dota: dola PMI- % the node |
addness  port % the. node

fink.t 1
owdl: oyl AtYiy é:n aeh-ma ne.mn ¢
rems ikm to be Tneented Vi

Step) [To check uve.rldlmnj RN
iF(aveld=" 1) then AR T
mﬂ'e, " G\Eﬂ{'\w

yetuin

Srep3: [To veach ho the end: cg dah lwl']

: Srep2 [Tn bieak the node amm ol h.st']

newnode = avail
avoil = Wk [newnode]

)

Stegtt heod = nemmde e Y

h“ktne‘”“b‘l.‘}] o W I

s 'i- -

St
'l::;mj' G.i'&? mh’\e thkﬁh]ﬁ' 1)

phe = hn‘:‘.’&h’]

Scanned with CamScanner



1

S\-gp\.\', Un\é.[ph"] = newnode
Uik [rewnode | =-1
StepSz  infoln ewnode | =item
Stepb: Exit

NE
=1

®C- ?Eamammfnﬁ ETF'le_rnm\nHOn J

Bt T : .
¥ unacademy
A& Tnsent-End (no&e ¢ head , chian info) " ,,
. $ node %P3 ,

p= .(lnn&g *) molac (‘STZQE{T Cng&&)) i ko
‘p—dabo=info i B
p > Unk =NULL;

Scanned with CamScan

node Q= head;
while ( @=link| = NutL)

S S R

R L k) s

O

-

0— Unk Tipii X

3

R T

2 p
E T gy
o Ly

tetwon  head g

ST 1 .

s

% Theobion o

W unacademy

@ \)s‘ma count %L\-ﬁd{un‘ ‘ o 5
— T H
—_l-—‘ a J b |zeoe C |tooo T’T]'—l %
ead - k 1 :
" g 100 Q600 doe0 Y60 =
v 1d head , chan, i)
Countnode( nede t‘nend} node® Treentmiddle (node %head ,
{ it counts § node €p= CneoYenode GnFn]',
ount =0} nede *®@ = head;

while (read| = NuLL)

'? counf et
.5 ?h‘ = -Fh-“flink,

int count = wfncd&ﬁh&uﬂ);
“tount = count[25
uie (—-Cnun'r]
§ 0= Q-=lUnk; :
3 ;
P—=>lhnk = Q- link
Q— Unk = P
Telunn head

Us'ma ?o'mhn .

P

¥ unacademy

’ g
L
\n0o | -, L z, 4 5
a |aece b |3000 ¢ |uosef—" 4 [ ' S
head =
Looo de00 aopo fooo —_— é
A A AT T ;2
| 1. & - -
p 0' . = w
jmp o P Y
| ploct ploz i
o
066 ' ; :
head Lt:uu " b 3noHQ Loos d
foco 2000 3eno oo ‘

T
P q

Scanned with CamScanner



node* middle_chalo (node heud)

§ node Kp, *®q, "
pP= %:haqd;
while ((,q,-blinkll'il\lULLj 32

§

(_q, —>\ink

9= q/—-vul;\k;—"\;nk',
p= p— Uk

1

Cekuin P.)

1

Thsentmiddle(node whead, chat info)

i node ¥Pp = eneae node (info) ;
note Q=¥ middle_ chalo(head);

p— Unk = O™ Unk

a— Unk = P

selunn head

c
=
[a1]
0
o
a
@
3
e 4

—> k)= NULL))

Scanned with CamScan

ke

¥ Insebon oF any Fosﬂ-\'m 5

—

W unacademy

Ll

head {1 1000 b |2oee [ K .
\nod am00 3000 ? pods
¢ [ repdt [Tnawensivg _to given posibion].
Looo c=1
- ™ - - - r L +
. nead, 1nts, Unk, avoil, pos, ‘h’-ﬂ":} ) Pﬁ' gton o
oot ony 5 white (3 pos-1)
. )
Stepl [Te dheck overHow | g e

i (owa)=-1) then
wvite °ovaFow”
[To break Fhe node d'mrn avall Uer)

newnode = avadl
avai] = ﬁnkfnmnocle:[

Step2:

sreper EXIE 0

Scanned with CamScan

pre= Unkpw|
Stepy = linktnemnnd_g'] = Eﬁh[phj.'.
link [phs ] = newnede - 2

Sreps: infonelsnade] = Tlom

- ?ﬂgamc\mm;na L‘ﬂ?\tm&n\ﬂ"m‘
—'_Gwﬁ-u}-o.na-pos(nnde. mhead, chon Tnl‘-o)

3

node ®p= Creakenode (Gnko) s

Node ®g = heod '

for (j=1 5 1< pos-| 2R ql=NolL; ire)
g %—QUnk'—?‘J
cetunn head |

W unacademy |

Scanned with CamScan

Scanned with CamScanner



--&-Qrms'\ﬂm the a&lwinﬁ Lnked List: | YUngcaqemx
head i

Lk
]

2

Scanned with CamScan:

© P head — link — Unk —= Unk

4 —> lak—>lnk =

=3l

G hea F‘—’-’h‘qk d

e p— By, —> Unk = F

o= |

(i)

f

Q FM in the blanes:

The dd}wﬂ'nﬂ fouline  ount noe. o node in SLL.

it count()

Scanned with CamScan ~<

§ greucr node xp= B heads

while

int @ Do(shvuck node «f)

$++c.-, { . T
wCp ) ,

ekunn ‘¢ Do (_?‘___’igaﬂt" L

o

pP=p— Link

else
&) p wehune O

) !P void, main() R

) potnk Y puiark (44", po(k head));
) 1P link e

Punking Oemenls o lioked lish:

E__\_" a_lq.m - C  |3000

1000 2000

Scanned with CamScan ~<

ekt _de bhai (_node K head) boo I, - . LR
gﬂ e ( head— Unﬂ’““'“") “ mh\lg'('ﬁenﬁ_'l.-"."!;lut.\;)‘-;
T printh (7" hesd = dtg): RS
head = head =7 Un®5 —-hdahl;?

A

ekt (¢, head
<M i ~ L4kl L,
£

Scanned with CamScanner




= Uging  vecunsion

print_kev_ de_bhai(node « head )

§ 1F (head) § ib(head) ;
Aok lr- ead - link
printF Cre, head— data) ; § 'nt.k‘cole__:weme-(::d 3 )
print- ey _ de -bhal Chead—‘!' \m'k) Vnn“‘(’ 7 ¢\ head—>dale)]
1
} ]
b © @ @ ®
p(t0o0) | Plaoeo) | plaowe) | plistd) ?(Nm)
#( )| FO W) T4 WO X
@ s © ® ©
o(2000) | P(Boco) | plaood) | pvo)

% Revonse ai\‘?m T a
privi_ ler - de - Yevorse (node ¢.heo.d) .

Scanned with CamScan

.
C &
3
o

. 0O %
o
[« e
M |-
3
~ |

Deleon o yinat: : /
—
R ]
head | - T 2
Sront 1000 2000 3600 ,_J_.:.'. LML ‘5

Del a!'-'.u.ﬁ Gnbs, Unk, avail, stant)

Del ey Fivel (inte, \ink, aveil, Gh:nt')

S\'epl'-]__'l'o Chetk ur\&mélous]
it (start = —1) then
wite * undenFlow"
Ferom

node = Skant

Srep2-
Stonr = WAk hode |

Step3= [To add dmee node Tat avail h'si-]

ink.[node] = oval |
uvcu'l = node

Sl-e_pli Exﬁ-

Delok omy Pos (info, Unk , ouall, ahm\r)
S\'e?\'tTu check undmejlmﬂ]

i (stoat=" D)
wte " Undené
wehunn
=\, ?hr\=“
pty = stant
wrile (¢ 3 pes)
S

Srep2*

pivl= prv
c=cw
i _Pi‘r'—_t:n\i[ph‘]

q

B BRI, B

Grepl: [To check undenflow |
1F (stoat = 1) then
wmite Unde&'lM"

Tekunn
Srep 2 [\'mu.venmﬂ& b lat ele.men"]

= gront
-\*e,'Pe,oj' atep Uﬂ'n\& Gmk[{’h‘] :l: -)

pri= P
Fh _'L‘n\’-[Ph—]- :-. <b goisrtdd
Unkpl] = -
link Tphe] = avail
aycﬁl = piy

Stepd s

b4 unacademy

Steph® \:Ta add 6:&&1 node b 'l’_[— ‘:’Z
Unk[ph‘] = avail :

avail = p&v E

Stepb TERIE 3

Scanned with CamScanner



Se,uh:;‘n'\na in g;na\\d Urked skt = unacademy
R R e DN = LNy
head - ] B . =

\noo 2000 3o Yoag 4 ‘2
Shrudk node §  node ¥ Beanch (node~khead, in¥ infd) iy HES
e xnat D] Y e (reatee oLy v Hottd T
givyuck mode %NEkT
1- ) . while (head | == NOL) & = ooy ‘
typeded ehvucr node hode | %k (et > dakn =2 Take) ©
’ LT
: il b
int Geonth(nede khead, fat inkd) | vekunn  head: .

nead = heod 'Ry ;

| ? g
Nerunn NULL ; Vg

AT (heod == ML) 'i';.}\m"' 05
while, (vesd| =g , :
| 15 (neod =>/dasiri== {nko) vohum

 heaa =head —> Next;

tehnn O;

W unacademy |

P

i \ano i—“ ) 1 X 2 ::._-
- a |[zoee —b_\ao_:-l"_" ¢ |tooo d [ Jj_ el
T

head

1000 Q2000 9600 000 g

> Delete O node d-*\mn the b&a%m'ﬁa‘-\‘#bdd-z &nm end - l ] 1|na=*i

Scanned with CamSl:a_n

node € Delete - End (,“o‘ie.. #head) £y

* ; head)
Delete. begin (node x he
: i node &P ; nmiv:.i’t@';'mao.cl'f

Node

?\ node *:3 white (head — lIn\'.).:NU\-L-)_
P head 3 .
héad = head = link s Vopheads o
heelpy | T head = head =>nk 3 53¢
ee () L _
. | . '} 3 hi.F
hein head 3
¢ w ; Free(head); -
eh WL ' p—>/next = MU

iy e Xehuin @..')‘_

YR Cosiden e Nioked Li¥ goon bedouw:

ol
-'gno ) ‘ X h_(:é
-L—) l L—sl b Ié a.—-—; Faos > o [ ‘G
Eilir a [0 5
Z
head 1000 2000 FEEL hﬂtlinl _ 50.50 2
|5
REPTTOY o WPy s h
D Strud node ¥ P -l g e i ress
joso ool 3000_\‘ 5 ""’“o:k_ s \
@ P= g —> next —> nex nexk’ L 000 fo00
o 200 [T TosD -
@ hte"|:b:ﬁ—-—iv next — next — pext — next 8000
800 2080 2000
= §— nat — next
gool Taso
(L1 2000 Ly aod 1 1-1.1.] .
@ 8 — net —> next = P— next — noxt —— next;
3000 ye0n  FooO : G000,

sob o <000 iy
+ —> next — naxt — next ——>next ——mext

- 4000 —_
@ Pﬂnﬂ'(F-—w" next nex n AJ |
ddhl) = |

Scanned with CamScanner

Foob

&



b4 unacademy_

i0 R joked dsB. O(n
= Loeast Semnch  woRé on  Nnked J |G bk he -

b Bl'nuﬂﬁ geandh Con  be ;.ﬁ]ﬂgmmm& on Winke

O(n) Kme, hene nof  uveed. o | .
corr be Used Whih will ke

Scanned with CamScan

2 To sovt a Vinked et mgnae devk
0(nlggn) Hme.

kb ot . om—

qe0 . -
‘.“' }Tﬁe 60’&&\1&\8 C aunc'h'm ‘ohet Q& 'Ia Wnked lst a» -.nF\.\l' w!-unacademy__

modifiey Yhe Mst by moving Yhe lmt emlement fo the d,.'xsi- o m:-\- §
: . ng the mnd.'da'e;i Yigk . 5 Some Pmﬁ' :d the. cdde is. LQJE . e
$he Lst ond Sietun ' :
lant . Fi) thed ook : - o e 3
jtl?e,de’r stvuch  node § & 5
;ﬂf Vﬂb-'le i} :{

shruck node knext;

]noée;

node *mwe_h_f'fcrnl'(_,nude "head) ; =

A node *Pa*q,; ) l% 1 E]
{F((:hp_u.d == NULL)H(beud-%nen“-':NUL.L) | s

cebon head ) P> pt = head -S a{_ gﬂ—

= NULLS g, —>nexr = NULL; ovden d__-'.eﬁtf\.
£ dy y _

P head = D) - Fre

uhite (p— ner | = NuLL) ?

s . g

. = {.l,
P P-—) nex
veHn head %

b4 unaca.derhy__
@ 9= NOWL 3 p—> next= head 5 head=p; :

® q—> next = WNULL % head = P 3 p—> nex¥ =head?

) head = P p— nen_ﬁ' =q, 5 q,—> pek = NULL;

Scanned with CamScan

) q~—>next = NuLL; p—> nex¥ =head 5 head = P)

Scanned with CamScanner



w.
ﬁ’“sm au\lcm{ Glunclion doker O &l'nﬂ Jinked J&k .6 inte. w; n‘fed uu P:I:xa%t?my|
dlermnents Fhe sk, The Yt v depné 3
; mo:-,mb:ca}fme The &und'lm i enlled with the Vst oftv containi it the. Jrj::eam
a .rh .
1,2,3,4,5 6,7 in lrheamn ovden. Whel will pe Fhe  camtenls aﬂ e

u ‘
gjten he Junckion compleles exerukion’ st 4 g BT

S'rrud‘ node § it value ; grruct node snext; heaai ﬂ .H
e lll
o e ey gl l Izt
i Sh’ud’ nﬂd"— *Pi *-‘{u ' T 1000 A
int femps

ehwn; _
1P(1hst'u lbd’—"hf'd'J v @J . ‘ o

p = gk cea ""-‘SD(A i

lCamS;:an.

‘;canned W

=1 ; 3800 °,
q’- u;,t--énekh o | ;
white () § So40 0 -":U'-"’FL
femp = P2 volue A i ol sl i .
- 2 3,254
P—ij;:?m H1,2.3,4,567 Q13,2 e 1""
%_?;,—a next; 8) 2L%3, 6,57 . 1332 %:“5‘6 A
3 -_ "._._Q’-:"?‘?'_?—Bne,xi". v 1] g
AR A
L;u_nacadem
&E(é-lﬂhcﬁ' dony the &ouwﬁna dura.h'on do &uﬂ a ﬁ'm erz-ul i1 g YE
g o > v i)
void S—un'u(e,hud' node "‘hend) ‘ h -E____.;] ‘a—b]‘i:ﬂl ik E
2000 = ie
§ i (necd == NOLY) {000 ey :
geroms fun (1000) | Funl(z000) pun (3008) 'F.m'.CNUv
fun) (head — next) > wOX HO K \!«():u--u-j .,m/_
printt (*#4", head 2 da¥a);  “fun\(2600) fanl (3000) funt é
a b - :
) ®) ® e

A Prink o\l nodeb Ué faked Yisv N
g- Pas ol nodw 6] Minked st in “remense ovden
c- Peiond oMennole  neded cd hrked St

D- ?'nnb albernate moded n  Yewose {)‘rdm

i N i ; ;.
Lo et e L
— : — z
Goodon linked st = unacademz
h;:"l\- A 1500 = T060 aounu usod - N : _‘E
- e ! Qi'lj h‘l’.ﬂ\) il Ph = shﬂ‘- * : ,.r (TR YN i 0 &, —'. "' )
Thoort. Begin (jnte, Unk, shnh =t ¢ fepeot skep mhh(““kt?"j f.shni')
\ t'l;o ek ovaW] i - - el 4240 il e
b B
ke "oyenHow  ehunn E L u“l‘[“e“’“"d&—-l w
ws SR i
[7o biesk ; $he nodc drcm ovm'. Ust] grnt = newnade 2
2. [To " ) ] v
newnode = ovall N L hf\k{?“‘-_\f stont "
()\Jn.ll hhktnwnbdt'] gt - E 0 P T i
5. Exi 7 taiit o,
a3+ .':JI" 5\'&1"5_' -l then < el dling .r:',,=_£._ 3 .:'1
Stoort = newncde .
Unk[nemnhd&] :&-Shmf EEE SN S
L E“SQ i Takie S a:l_'.x,- pazy i

Scanned with CamScanner



@.unacademy

s

2000 - dooo

Scanned with CamScan

Tosext Lagk (info , Jink, shtt, avail. item)

T
ik _@mil::-\] lh“m ¥ th_’c Gl - s
":l:;::n pratios , ’ tye Unk[f;ﬁjl—f netinode. - Siis

2. [T break the Node bum ovall U] uﬁu{@mae,"_“: &'?tm-.t- " ¢
newnode = aveil o ERE (Lsioar -jr' | J _
awoil = ﬂnh[nQNMde] ey At 2 D

105 S 10

3 i srnv=:-
. Sroit =newmode
o Gk Theisriode ] = Stund

. b4 inacaderriy |
node *Tnsen\'_ﬁeain [nnde khead, Chan ,.-,Pa) node ¥ last (nole #head, o 3 ): |
3 - deGinko) ; 2
s Node ¥p = cvente node (info) : Nole #p = Creoleno e Gnbo) ; 5 !
hode Q= head =
Hoad el H
i ¥ (nead == null) 3
tF (head == nuU) e g 5
§ de - head = newrode’,
head = newmodr ; ey
newnode — next = head 7
else (1“ o SL
ptr= head ; pry = head ) . &)
white (pty —nextl= heud) while (pn'—ﬂ-nl\f ety
Py = Py — next
phr = phv—> next; 1
pPEr _
 newnode — next= head newsede —>neki = newnode

head = newnode newnode —>next = head ;. AL

pty —>next = head I

. . W unacademy |
DO“E% \Jn‘&l‘,:\ L-\_,gk:.' b nTETRLL B |
| Prev nok 0 pre next prev ; neal J E
1000 l—-—‘ B -——{ \C 4000 e 3
———I e . '—j_ i & £
[ hlﬂd .- —‘:‘) A = L " Rt .;
. R \ w0od . -Q000 . - e 8000 T S Z
@ Fali— ! Sy head, Chan ifS) | 3
ol \ 5 140 o] node ¥ Tneert- End (\‘}Dde w head, ‘ @
3 Y node #p= Oreale node Ginfe) ;
LooD :
. de & &= head; ; )
. de ¥head , Chan infs) Ao i
;““‘E * Tserk. Begeo E‘n" |t (read= nal){ head = p i vebun head Y
node wnewnode; ) else § o
nuuncde = (qode ¥) modlec (Slzeﬂcmw ’ e (4= nek | = NULL) .
newnode —r dolu = infe ! 0= @—>next; j
newnode —P pYeV = nﬁi ] i, = T
newnode — next = M Q> nex¥ = p3

nesnode —> nexy = head P prev= Q;
“head == pyev = nawnode Sefuin h?.o.’d;.;.- :
i ¢ head = newnode’, 3
. vekwin head : 1 ‘.
1 . - AL

Scanned with CamScanner



next W unacademy

=

. gee o té
. i F T prev nexr (3
160 prev neet e nexl ; :
i 0 1—‘] k = - 15 : -g
4 B % E—|3 :
110 = qo00 3000 5
- (0} i : = B
fode % Trserr-mddle (pode xhead , chast info) g e
{ node %xP° oreatenode (info) ; R .
node Q= veachmiddle (head) ; ; e -
3 ) |
pP—> prev =@ P
P"’ next= 0~ nelt - 1 P S ‘

&—b et — Prev =i
@ — nextr = P o T e

o cekunn head

o ¥ unacademy

5"

WE .
& wmich na the a&wrb atoremen's

1. e the no. Cd entnieh hath  fuble inoecded , Yhe no. cd
T Reamgive  progrosms 1€ Ylident. , - o a my k

IC TRe worst Cme camplexity Quidesant is 00" ' !
T Bl seanch 18ing o tinked LSk e Q(Hi'dm"
gor ¢ IC oI&™ Db L2ul

Scanned with CamScan:’

4. T o T
(t, . -
m’@- let p be The ?mﬂ*ﬂ" m& ghatd p
m_)_. V¥ ge b g0 12900
\bee 7] » = SIS TR VR
S AR
1e20 800 o0 sa0 = .
‘ : Y ~ Y. . iR
F"a““r 2000 - : ; o noded
p-*nex’r" ﬂ,""‘?’”e"r Suwisps =Th "+ the Unawed Usr
‘g—rnet = @v—é next) —> nekt o pgrt o P IS = i fink
T e
— ¥ -——"’ next = _, ;
? I'\P.K.) cl, Ths *.} sy . fo T

%&mﬂrﬁr@%?

4 unacademy

G\m@‘ Ta o csodan Yoned  Jist m‘ﬂwahm 1ngenHon cd a ,31ccmd \nvmm MOW Tiare)

U& d

)ll. One Pe?nhn

8. Two Fo?nhm T Mulbiple P&Tnhﬂs D+ No pom'wu -
5 T o B e B i S

L 1 g N P 2
© hend . A

Scanned with CamScan

LY

-1 1ece -~ .- dooo 50 - ) o
ici ° Ll
> 19 - |
Yooo i ; Ndm s 2]
— B begonieg =3 e, ,
| ) l_ —-| - Sl Vi, :r . I_ !
— A’i’ logt = 1 FL ! Y o | T

.-—aA-P middle=2
_,hé:'- 15nked hsks ane. not  guifable, doto. &h‘lud‘-lﬂ& am U-Vl'llf.h Oﬁl'.. I'.H -h‘m. 1&0”00&;8

-J
A3 9 e
‘}Q‘L“ ?“Bbm""‘ - LS A RER T g - el
A. Trcontion Sovk B Binoy Seanch O‘Ru&xfgtl’m"‘)ﬁ-"i’ola'ﬂwo.h f"ﬂNP“‘“’ Hom

Scanned with CamScanner



GRTE-OY e —
Q- Buppose  each gek it nepresented 03 0 Lked ek with clemek = Unacade‘my_
ovdot. Whey Which o Jthe openafiont  among onion, intenseckion, membershipr 5
Condsnality will be Yne alowent9 i
ta" unron 0"\3 b E
B. jntetsechon, me,mbens‘h'ip . : E
¢~ membenships C,Mdhoﬁi—a oln + M) ‘ _ o
D union , intensechion O('n.fin,_)
pi'{‘i."ﬁ“ . « Qe & st
G\@- 9[ dﬂnﬁﬁn[d lnked st 18 used te JILPng_n&' a ene . A single
vasuoble P e vsed to occess  the Guele . &w : |
To which node ghould P peiat guth thol both ;?1& oput
g de@ueae Con be pot owned in constoal Hme
' A- Fean node i
8- Proat node ik &
Cs net Fo:.sible-uﬁt'h a 5_.;1'\5:1& P‘T
2 pr nede net o Front -
' |
IERAE
e |
% EnQuens @ Trsent nuoNode odhn Reast ond make Reaxt point to @ unacademy
nsotted  node * gt
newNode —> next = Yeodt — nu_-‘r-, » i 5
fean—> Mkt =K newNode | : b g
=]
Yeadt = newisde 5 : % |

S Deue s Diere fhe Juunt node 8 thake ‘e geand. nade. e Yk pola
fyont = veow — nek t3 5 ! ]

gean —> next = front—2,pex ™ ;. f

Wnich  one ca Ihe dw\)owfnﬂ e fime cmp';ufl-a cd the ms_'! unécaderﬁ?
'\Lm?\mtn\ﬂo.\{m ﬁ © enquend ‘ond 'deqpuene’ ‘1"‘5?9"—"“415 %m ‘thiz ~doja gr—ur.rrw

& o0 GQ)
B) 60 , & - D g
©) &, &0 R S
) B, &)

Scanned with CamScan

—>Fu enquese  openalivo, — clmgm'nt alhoint ‘af Hme &0)
voue it modibe only 2 PoTn\-ULb."
—= Fou  Degpend opo_nph'cm — we. heed addwes “Se.cané. l%‘, i‘dgﬂide"_."',"r
oa su‘nﬂ\e nk. e Yo make NULL ,,.n;ﬂb hxo‘uug‘.'fa farai- 4

[
1
=1

Scanned with CamScanner



ST - -. w
.ﬂut Phe a E‘;l.fa\a Lnged Lt let @ be She Pmnhﬂ foe an inteiin= Unacad?!‘ny
4 in the let. whak & Yhe wowsh code Kme- cm?le_':cﬂ'a (ﬂ J‘he.l beﬂ" -k'mﬂ-’ﬂl. om-i

o&acmii'hm fo delete the node o ém:m Fhe lisl"?,.‘

Scanned with CamScan

’ﬁ" o) —> Twowanse the LL unkl you Hnd  fhe Mh PRI 1t
Be OQog n) jiko delere HEET erl o TR
c: O(iogn) Em-n\-q, E,ho-um ' ?9'\"‘\,!“ fbf-hen.{l node 7

— |ekin  8Re \Iae '
> 00) b kuch au;tbud 3}_1 ‘_ | .
rep ntor o F O iR A

> Vahg  poiven intemidiale no L

i P %" B'rt_\hm&btﬁﬂ. ARE i 3“ W) ;

es ?nin\'m ) ke | R
o op) ¥ ke @ A F

=

=

[a1]

O ;

[a1) e S
a
)

3

<

He-03 -
r‘@' Contiden  ¥he &\mr_h'on f dﬂl‘np_& belows /
i\ duh: ) Tl \ 'Q _43 ,’“ ._%— 5
srruck item EneARS L =k A :
'}- f C— E
: @

int §{struct item =p) 1 P PT

tetunn ((p==NoLL) ”(p—anexrr-NULL) || ((p—>doka <= p—-snexi-—-éui-q) e
G~ nv&t*]))-} o
'] I . . ! "".F-
For a aiw:zn [inked Yt p, the &w-dﬂ'm Foydwus | iF & only i
P & emply o hod eru}‘\a one  clement-.
g e clemend in e list are govted in  Ron-

e eemend in jhe let on satd In non- fncneo\a-.'ra ovder cé .
- E
C n the Ust hee fhe some  dajo value. G

deﬁtéd&'ﬁé : Errdum

Do not ol demen®®

!unééadem
The Funchon £ woks o Y
) T+ Unked Xt i emply vebuin |

i Y L ogefumn |
it Yaked XNst hoy only one dlemen o
2) Bl it 3 o

Yoruin | -

8) e iF  node™ doYu & Smallen than eq,unl b

Scanned with CamScan

1) Else wehom O

~\8 )
.a\"&_‘ & quene I8 implmml-gd usma ‘
head infet ond O il Pmnhﬂ . le¥ o

; L ¢ enguent’ be im.}ﬂtﬂ&niﬂi by fnaviiy

in Yhe ale . let : i ot
;g heaﬂ%ﬂnd * doguene’ be fnn?\.em\:n'r&fL ."5 delelon ca 0. ,&»wn

Jhe .\"U-Il

a non-civculad  siggly finked st The quave hos
n demote he numbet % nodedi |
a new node of

Scanned with CamScanner



@ unacademy

3.1.‘*&-11 T B
- Congiden the Ceode &naammﬁ“ a?»‘u belous s & A
-\-dp&&eF strudr  node § 'A- append et m to dhea £nd % iy n."‘
int dokas o ol inpuk- PRI A
B. oithol cosse & aulh Foan\rvl rlm. exence
ot oppend st mo fhe end cd Uera. ;

¢ come o ndd pointet desiglenene =

node ¥ nexts
Tnode;

Scanned with CamScan

void ju?: (node ¥m, nede ¥n)§ al Tnpol. _ |
hote Tp T b o e end o) REC
. - D al Yt n ko .
while (P—a nexi'l' NULL){ . EP::-A&“ infuh o
P=p— nexi; ' :
1 vi g . - .-.” -~ JI ]
1 Yo , |

'} P nextr = m; | — | __l.r] awhl_l- ,
H‘Ssurn;na Jhat m £ n point -Tn' 'pz 2'13 o L
valid NULL ferminaked Unked Ut , T miacalion
Qj Join will

e —

b - S o - i
B\‘T&_\ N glemenb  ane greved in o govied dou'n‘-a 'U.nhe.cl et F:; - una;a F_J,my
OPwuﬁm , o ponten s po\ﬁded Yo the Jtecords Jo be deleted - Fu:u :;
decnecse — bey opection, © pointen ie ;srmn"&ad to the secord on lnlc

Ie 0?0100‘70'1 18 fmdmmad. ‘
lous oions an the Vst f

ith sims  the Jollounng oper

ﬂ]atm i Fud B O(oon) Fnd ond & (N) deowore hﬁt']-

._h-,-,‘a crdwt:

Sc an.ned‘wit.ﬁ. CamScan

doere , O(legW) insent - 9
&) : e Compterlly ) ol Thee opetafions pub Yogarhen?
e e B e o P
—5 Pointen Tl pe i _
4—' 000827\1) . D@.‘-Eal'e-: 0(}) Q(}ﬂogﬂj OLlENB - 0@) ‘
3 o(y s e o0 . Find 00— ol
Cr OCNj P DQ;L(MQ“_ ’Qud, . OLN) —_— O(_'u:,rl) = OQN) -
D & CNl'fOBN) (Delele + Insp‘-}_‘)
L .- SR Bl i o R Rl Yo e =
Otok « LTFO) FILO  likacademy
——)% shd B on ftbsbnc} dobn Jype commonly veed in moet” F“"(fj"-“’“"“.'ﬂ L&
Janguoges. R E
o i nowme Shck o it behaves lke neod wold srck. ., . ¢

gne end. A

—>TF allows oputelions of only | o
> 0 star Con b ;mP\eﬁmhﬂ by meors o Awayy, Stnuckune Po?nfrqn 2 ;

z-ma G Py @@ Qusos F YA gew| 7
QM Pugh 2 nemoval  opokien i krown os 'PéPj

~—= Tnsertion  openokion s ‘
— > TF¥ can be eithet dfxéd gized o

é,'ta'ﬂ 1‘0}’ % fhe Jement &%— ]?ul'n.*' aé_dﬂ_\

rﬁndm;c S 'rw‘zl'na_

b3 T(;P Puf'l'hm

Scanned with CamScanner



Sosie  opeeions - “a undacademy
2 pugnl) — ?ush'ma (stoving) an demest " Ihe 6@ | - %l
= PopQ) — -rmcwfrB Cgmstna) an  eloment om fhe Bk, - iy 5o i
= peerl - ae,\‘ the ‘top dalu ej_.emen\" cd the etock withowt 're,rnam"na' i 'a’%
& R0 - e F etack i fll %4 o Lo = g
- asEmpryQ - Chete. iF Erock i3 e’mp‘a. : ?
ot pesk(l bood RO ’ bool TEEmphy0)
i - -z ¢ ‘ s . =z—
{ vetwmn  shucklropls i+ (rop= MJ?K.S\ZE) v (Yop \). .
wehunn Frue tetunn rue;
'} celse ese '
getunn Folee; Yerunn Folse
} i 1 =
?J_’i“ _. operotion - b4 unacadeg‘
; R _‘C_,_-irnlp_\e.men’!'o.‘lfm B : ; g
Push (stack, Top, Moxstk> item) Z
o . ot push (et dote) E
Stack: Aunay V J
Top+ Poimten pesnting {op g ;pu;ﬁuuo) z
strock index velue § : g
rome Qement 1o be inseired rop = topt i *
. grock [rop] = dakm
Makstk @ mox Eize aé grocke 3
else
® [To oeck aven Flow | ;

poiintF ¢ #3680 Docd &kte

iH(Top= Moxstk -1) then
stoce. $ull 3,1')3

write " overHow”

: i
_ ® Top = Toprl 1 _
&’mr.‘tz[Ton = {kem g

@ exv

W unacademy

: \333 f)gun}\'m .

—> Dscmss.ma the  confent  while Yemmrina W énom Shuck s knoun ab pop OPUQL-ﬁ%
— Tn an 0X00Y imPle.men‘mH:m ?j popQ) Ofwh'm, the dak dement i not %
acka sermowed, inefead Jop T decremenied to lowen position in e ?Z
ghace  bo ?oih‘r fo Jhe next ke ) é
—> . in Ueked dst implementolion popQ) actualy oenews dobn elemunt
! it
@ [ e undentlow] ‘;‘*r FO.?(,H dala)
;F‘LTQP:-.-I\} Fhen t;(_lmgm?hd?)
wrte* \)ndﬂt?\w.\" . stack Ttof] -
= Top- top = top-1;
@ Ta?—-TOP | fetwn dah )
@ Exit \
§ olee .
U pEC Nm mikal ghie Khall
¥om);
-
} . )
11

Scanned with CamScanner



| . W unacadem
Tnpenertobion ¢} Sk yiing Yoked B »

Scanned with CamScan ~<

H

b
o080 2000 tooo —_—

o

L1l
»

EEXES

<
.J’

-

‘nwnudl,
" |3000 |

. ®unacademy:

VD:G mﬂsﬂ(} B g
S ?u&h(}]'y i '-‘_ , =
push @)3 b B _E
Lo push Qe); 17 .8
St yoid push Cnt ) digplegQ; 10 3 2 N
" § ghwuet node % newnode; peee0; + 10
newnode = (Stvuct node "‘) malloc (§"ze=ﬂ (shrucr “‘ﬂe))i P“P:’L: “;
peel();
newnode —> dafa = X5 3 disploy(); 3 2
newnade —> next = Top )
fup = newnode ‘
iwzf —s o
loco

W unacademy
void pepUl )
§ gheucdr node W Femp
fomp = Tops
i rop==)

d prC kuch aﬁ” 32'")_',
3

else
§ prngt( 74", p=dael;
fop= Yop— Une)
Free (temp);

Scanned with CamScan <

1 i
I g

Scanned with CamScanner



Void display Q

¥ ghucr node ®temp
-H!mP"‘TJF':
it (op==0)
S[ ?JFL“Rudw ik E!"):

else

\ while (femp] =©)
% Pninﬂ" C‘ 7-d", 1‘“—“"?""&""”’)3

Temp = femp—> Unk

¥ unacademy

void  pee®0) g
o (top= =0) £
o
g‘ pF (" kuch s &), E
1
elee L
s?—‘T- (" top element is 7+ d’, top-»dobd);
Y

lr;p\emen*fn“m -‘é %‘E}_‘\Z \L-‘gjfd

¥ unacademy

Scanned with CamScan

L

Zb00

newnode

+"‘? :T)ﬂ(—— !

2000 LLLT- —_—

:

nuwinode

L

i"g 3 Sﬁud‘ node

iar dafas

ghyueh node & link

q

Stvucs node wtop=0:3
void  push Gt %)

§

Shuct node % newnode;

newnede = (shruct node ‘*) malloc (§|'zecd (struct no-ie)); pepU; 1o

newnode —> data = X 5
newnode —> nert = fop

{-OP = newnode

¥ unacademy-
void main()
S ?u&‘n(}) 3
fush@]:' il
Push(,'lo);
d;;r\oﬁ(_); 6o 3 2
peee; 10

Seanned with CamSca

pee(); 3
dieployll; 3 2

neuuno de

Lo = —| L 19 \oo0
lcoo L

Scanned with CamScanner



¥ unacademy
void pepll
§ ghsucr node &Yemps
Yermp = Top 5
i (rop==0)

i pHC Kueh - EL");

i
else

{ printF(" 7 d*, top—daln);
Yop= Yop— Unt )

Scanned with CamScan ~<

ree (temp);
1
j k
! unacadem)ﬁ
b iﬁ-?\&a = void  pee w0 g
S ghuck node t“EmP; { o« G-nP.-.-o] : g
Femp = fop: q ?Fc Kkuth ﬂ%‘ %L':)‘ _g
ik (Fop==0) 3 -g
1 gl i £); ail = A @
sp-F  top dement is 7d°, tup-dahj;
else ]
¥ e v 0] 1
while (templ
§ printt (1 7.4", fenpdare):
Temp = fomp—> Unk
3
3

Fi

i tnck - 4 unacadem f

lﬂ&‘ 'LE- 5 'DB a § % Bizﬂ ﬁll . S\'ﬂl‘lh’na ul‘l.“! .th.?. MPB 6\1:1_. E{UP;:';T(L .
mel n nnhmo.l num kohs in 8eqp.l.ur.e ond then onl aun ~: :

we Pu&h the £ Pﬁ!ﬂ .

n ?n? nrmh'ms. Pr:sume thol  Push g PnP DFEHHMS take K Secon
ond ¥ seconds dnpsed '
grant ¢ bhe nexk openok

behween the end gl ome &uh ghck pperahion
o, For mx) . dnd-n'm’. ‘the sl-or_h.hdA :aﬂ

Scanned with CamScan ~<

oo 1 Fime elufsad em fhe end tﬂ Pugh(m) to Fhe shutt cﬂ- J‘f\l
m od Mo}{m thak Jiemowds ™M &Ham 8. The overafe thh.:lfdr,l-.@,& G-n
pop op¥ !

donert T St B o Yadx T et
Aoalre)) B BVFIX RIS R A
« N . ' -

o)
et

PR

2
L

\
}H'l_)'l'}'-‘.(f . x+xl+x;-y+xw)+‘x{r _;_;
S#o,c). Ufe Hime "JsmhL’UElt K

. 1 e te =l

Scanned with CamScanner



pr&el-osﬁr nchon  § &%:ne_tl on Stadas eé fnl—eﬂw gokisHed She !Unicadimy

F()=0 & F(puan(s D))= mox (#), 0) +i for ol ehucks S

ngenh'e.s .

A Inhaqns i. ) ,

T+ o gtack & contoins She inkegens 2,-3,2, -\
a

o top, whor iz )7 -
bottom P o dement o be P“M

in ardon dﬂm

Scanned with CamScan

H=0. — sack! s, emphy

Ot : mer(fmb) 9 +2 IWOE fhox.(_t-,,..(s).o).‘.t_..a)“ ) "_
mo (0,0) £2 -—_.r_fgoa_c,_(;-O):*-'S

2 o )

A i ks
- "l : T
-

)

e

( = e ), 0) + E"
’ = A8), (}) @ Q‘ﬂm@) Mo (:T‘P . )
@ -‘Ineﬂ(&) = mz ((;TTNOC;) 20) ' =. ma?t(ﬁ..o) T (.—.'l) . g
= m J t - 1(72)- =" i

=2

) 57 b (i (9,0) + @)
L, = maX (_l, 2

Q. Gatidu n dements  that e e(wu.!}ﬂ disbdbutd fn R ehch!unacadEmy_

mw !

stack, demend ¢ & e wvanged in 0dcending  ader (nin b oF the ?
fop ineath o The st R then Snoteasi ldoumwanw. Grwen a0 S
apeue gze 0 in whch we how Jo puk ol » o_lemenbb f':_ 4 A%
. ' - n b
inme_ubfrﬂ ovdon . what will ke the Fme dmplodly - ¢f Jhe Dbert RNEEE g
ithm9 ‘ N ryiids i
(ﬂaum " —>o(nlogy) by (J‘lﬁﬁh‘“g 0. fMn he_uP'cd aizg k-
’b( 0(_"\1'1}5) 9 Gdd;ﬂa oll the l’U?‘QhJT\mﬁ q oll the &fﬂfkf-,;}._
B- o(nk) ' -~ i s
¢ o) — (k) — fo cneah’na heap ¢} ‘Sze k _
b- 00¢) —  (p-w)logk > Tsoions it the-beap
A ntl i ple e BT
.5('5’ Te  minimam  no. % Stacks needed 1o imp ol quene 1:5 —'_.73?_,.'—:.—;'

u@%’% evaluale  an ex‘Fhe«safm withoud- 0y  embedded dund\'oﬂ cs: ¥ L_mécéd???)é
ﬁ(-- one &tack q,nouah | J
B Twe S&lack needed SR ' o

e ﬁts many gocks o The hd@hi‘ ’Qj fre qxp.hess!fon Pree cm, ne_eﬂg,ldl
s needed in the aemﬁul ‘code. o

Scanned with CamSc'a

DA kunnfnd maching |
Q. Suppoee @ huck b b _Emplemeni-hﬂ Wb g Binked Vst ]MTN&, l{i;m umro{j
whot  would be e oot on Yhe' Hrﬁ#.(‘_,d;’ﬂ? liau!a -j_gr :"ne. ?ush %POP
opexalions ¢ the glock Tmpiemenmd ugrnd Jinked ? i - S

hool) o tnseition, £ G0 Jo deetim b o
B0 fo bsaton 300 du dadt

¢ O dm ingorrion & o) (?‘“ Md‘m )
o v 5 g

Scanned with CamScanner



. . . . < upacadem
Q. tonsiden an 6'.wﬁ- mf).\&m&nhhtm g a daln abwcune STAC b/

Fhol suppovt  an operafion €€ max ()" Fhek ¥epoxts fhe werl‘r mammum
asmongy oll elemenhs  in the stack . Nermal ghack opﬁﬂnﬁms e, F“Shrp"f’ 4
ote alse fo be 3duppovied. The &ize ﬁ doove daka & Pwcwe °(!R‘"
penjaiming openalion  push (), push(e). push (1), pep, mexc, push (s), FU&bCE)"'f}
pop, Pop, mot , push(s) s — by, Assume that an. iteget con be
shored in L bylo.

Scanned with CamSean

] =
E, :::.. — 6 domenl  ow left
’6’. = | ¢ _— -'GXH'='
—?’. -

L€
) —
5 .5

m&-_naw S be o sk °d glze D) .srnnn‘na .un't‘h dhe emply dhuck, _
we push fhe gust nahmal numiths (e se:f;uenoe and :hen Fwﬂmm
n pop operabions. Aasune  Fhol Push 2 Pop opentions  fake Schndbd;.G_
ond ¥ geconds elopsed  between the end ¢l ome suc.‘h sl-’::]h. ;_i:h;;
gtk ¢} he nexk operoken. Fov mx=1 . define the 9
ood 0% Fime QLQPsgd em fhe @end Cﬂ Pugh(m) to the shurt Cﬂ- e
m

ohon that slemoves  m dhuns. The owgtafe &l‘n.c_h.—h'égoﬁ- gn
pop eperobion ¥ _ ,
et ) s shodk
A- n(,?H'T) B 37+ 2%

Scanned with CamScan

mo_‘ah‘l&

C n(’ji-f-V).—-K' P Yedx T Ll

]
‘ D

XeleX r+y+x:7+x-7+x:
S:ur.k Ufe Hime _grac e e

w&ﬁ 05 nchon  § &%:nea on Stucks .nh&m gSokisFed She o= unaca t;my

ECd)=0 R ‘T'C.P““ (s, ,)) = maL (_‘F‘(_5}r 0) ri for ol &hucks su

Pw?enh'e.s . : E
A inteqens i . . . ?;
T a Sfuriz g contolns  Jhe inkegens 2,-3, 2,-\, 2 in ordan d”“" Ll E
g
@

. 9 ’

boltom ko top, whey e e
, 1= deint to be putd

{_(’4))._.._ 0. — &,i-ad?‘;l.;'.'l.:&.. &:mP’H’J _l oo

O f0 ¢ (69 2| O WO* o (bee(s),0) ¥ 02

o (0,0) +2 "..'_“_c‘t'.(f"’)f 3
2 = -| b

+ (2) @ ';nm@)= mol (’*‘pﬂV@uO) “E‘) : ‘

'-:'mﬂx(ﬁ.;o) N C_'..) f.;i

= i"".?)‘- =" & -—-—

€) £ ()& thoc (i (5),0) ¥ @) ¢

. tnalC ('1 o) + ¥

el IR N £
Scanned with CamScanner

n o

@ Lreals) = max (.;'Pmc'sll 0)
= moy (-1, 0) 2
=2

i

LEShE




— I G I R S— - — e —e—— e

Q) Gostda 0 dementsy  Fhal e P“W“uﬂ disbdbubed  fn kR ahack ‘!unacademy_
Sruck, dement g & one mmnna&d in abw.ldfna ader (min Jﬁ,?r rﬁe
fop ineath ¢} The Shak 2 then Snoteats ldoumwanw. G1'\fen‘ a ;

gze 0 in whidh we how o Pu.\' all n demenks in .. -

Scanned with CamScan

aueue . . :
iﬂmeubfrﬂ ovder - What will ke dhe Kme  dmplodty - ¢| Hhe best End&{m
b ' V hn g
05(‘]07“ n ——%o(.n'.oa'&) by (J*leu}fng o Mia bheap cd avze k-
A olrieh) 2 odding oll the top-clamenis of olt the Qfacks.
8- o(nk) i B bt
& o6 —> o() > fou ousking  heap ¢f Eze k
b- 00 ~—  (p-¥) \03\:--—-) Dheotions into the heap TN
3 el Yagy e iala i U
's(g’ The minimum no. ta Stocks  needed o Jimplement ouigueu “fT

= oo

@5‘_'9& evaluale  an exfneaaim withoud- 0 embedded dund\'m colls - !gnacgdéTz

2
L

ﬁi-- one &hack ® Qnouah

B. Toe Sluck we needed - g, S ol
e ﬁts many Socks o Fhe hd@hi‘ rqj tre qx_FJiess!fon ree cm, neeﬂe.d'
DR hmm'n& moching s needed in fhe aemﬁul ‘Code. 2

Scanned with CamSca

Q Suppose @ Shck & h b fmplomeried with ‘G Jinkel Jiek nsteal gf“on aing
whot  would be Ihe eat Toi Yhe' Hrheu;rnf;luﬂa .9 the push }l"Paf
opexatians ¢ the glock Tmp\emenk'.d uﬂnd Baked Lisf ? {ediepli + o
hoo) Jo nsettion, £ 60) Jou dderim
B OO dm s X2 00 Am ddé}fm
¢ Ob) Jo inseln 2 o() Ja den, |

& Of_,n)am dﬁlﬁhm T ok

sy

D '00‘} dm. insentiah

upacademy

w

@' Congiden an 6:(;@11" hnfx\&me.ﬁ\'ﬂ'?m cd a dokn abwcune S\_A'C - -
“Fhok Suppovt”  an DPQHQHG"\ ¢ max () thet ‘-EP“H The werz‘f" nadem "
anongy ol demen  in the stack. Normol ghace opwralims ie. push, pop -
ote alse fo be adupporied. The &ize 8 dbowt data glwdwe  alkt

pendmmin& oFenu.h'on push (s), push(g). push(7), pep» max, push (s), push Ca);-;-:.
Pop, Pop, mot , push(s) i _ byt Assume  thal on. dkegen con be
gtored  in '-lbak.b.

Scanned with CamScan

5 .
—é/ j:. — 6 donent  ae le&i’ :
"5’. 7 € —_— rexl_‘.:
- -

-4
§ ——
5 S

Scanned with CamScanner



