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MINDD GOIN

NI D72 57NN D IPNXI .M NIDNH ,D»YYD DXIDIN IND NV 1NION DINTIPN DYPI91
SV 71252 TNN TN INXIM HDIDNN DN MIDNNA : DIVNN DY NIRNIND NOIDNN NN
GMWYNI INRD ITSN INNIN TAX TN DMDND 10NN NN L(NMMHONNN YNXI) NNIHONNN

DN ONNYN MITON MDNRD NYIN DY NYANN MON NN MIDNNY

TN PARNT-INTITO GOIN N .(List) 9199w — w0 NDN YYD QOIN PTHINY MINIA NT P92
MWHNOY NI GDIN ND .NYN NI 17702 DIPN D921 DN NN NN POHN DNIOND
DMV DINDN MNOYI DI TN ¥ DNAY D17 DW»1

NOON MW NP NI DY 1172 NOND MWD AN P, PP T Nmdvy 5D 1o
2V WY»Y MM MWD NNX .NNOWIL DIPN D52 YNINND WIPY D3I DY IR
IOTY) MOADN MW DYDY YNIADY DMINT DN INNRD T NN ,NNPID NN DY)
92X HONN NNOYIN TIRD DTPNND W NYOWI DY NP0 YNID YT (NNMITI NIRNIN ,MNNN

.12 PYNIN DIPNI NN

(position) ©YPMI : VTN XVIN PTIND LY ,NNOWI DY MDIYIN NN DIDNN PYNN 1NV 1D
YT .PYVNNN NMINND DTIP YITIND DY 1991 )2 MUNNWYNI N3 AV MV PYNND M2
DOYID DMIVAR DX NI OXTPNY DY ,DIPN HWIND NITHIND NIMIVIRD NN PN

IN DMNXMN TNN D92 DIPN DY IMyNYNI

YYD NN N

NY .DNYY DIOPTINRM 297 GDIND DIDNRN INR NYIDT TIVN MYSNNIA NNOWIN NN AN M)
TWNN ARNIND TIWNY NOIONN MY D IMNT T2 5I90N DPTIN NI IND DIWpHN
LQDIND DY NPNTI TOIND INX NN PTY) 1991, MDY HN52) MOINON

NPYINA NONIN NNOWIN MIDN .NPIIN NIYIY : ID1NDN DINNIN NIAN DY DDIAN NI NN
2 NIAPWN DN 1IN OIN DI DAY, NIVIYN NITIN YT DY IDY» DMIDNRD ITO .NIVIVND
AMIN N0 TDIND 7197 XIN TN DY DIPN IWINT ,TI MINPHN NNIWII

27y 1Y, NPIINN NIYIY R PPINNY NNNX NNON MYXNIND IXPN DY N8 1T N
:NIYIVI MIYRIN MIDIND 1NN 77

public class List<T>
{

private Node<T> first;
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:1st YW MYNNNA WNINN (5,20 ,-3 ,8] ©190100 NITO ,NNNTD

1st
E—) List<int>
fi
= 5 Node<int> ) Node<int> ) Node<int> ) Node<int>
info  next info  next inffo  next inffo  next
Sy Sy Sy [un]
N NVYANN NIINI IN
1st
E—) List<int>

first

-

> 8| o >»[—3| e4>(20| e—>{ 5 |null

wnw M ¥ (linked list) HIVIPN NNOW NNIPI NPOIN NIWIY > Y MINPHI NDIYA
Y P92 NN

V9N MOV 197 .2

DTPNNY NN MIYNIN PN DNNND W ,IPRI NININNDD I 1N ,dYY) 1Y 1o
GetFirst() N9waY D¥1Pt 1IN, DN DIPNRN TY IN DDIWIN MO TY 719N INN 7IOIN
IYOANNY NDWADY ,(NIWIVI NNYNRIN TPDIND N2I97) NIYYIL PYUNRIN DIPNN DX NIINND
N2IYON NIV Y8 I MINTPNNN DX IMINN NN POIND DN MOINND OTPNND
Y 95N 19NN pwnna nn»ipn GetNext()

PR N0 DPIPYT NRY MWD 217 OON) ,NTT IN DY NNy NN GetNext() NOWaN
MMNMYP NOX MW .75IN NPYNNT PYNNI MNP PN 1210 ,NTNH MOIN DY MITHIN
MO99) NON MW .92yY NONNY GetFirst() NYIYON NN 1D .NNOY NPIIN NIWIY 100
NN NOW ISEmpty() — NNOWA DW NP NPYTAO 1O NP NNOWI DY 1172 NDwWI D)
— DOYIN HY NN DINNN DD 19 ,Remove(...) — IRN NOwo | Insert(...) —
195 PPN DXTAIVY MY N DD NIY NPONN PTHND 22PN DMINY NN NNONA . ToString()
N IPONN MYNNNI .NPDIND NIYIY D12 MPOIWN MOWAN NI NAY ,List NPONND T
0OYIN MIN DY NIYSIN PN MOIWYINY NS .0NA H9VDY NYI DIV DINNY NNIAD HON

D3 NN NPONNN ,DNM0N DIV NPTINY MDD

MNONT DY IDNNY MDD NN DODN NNV NPONNN DY DIDNN PYNNN NN PN
OIND 179N NN DIPK NNNN MYHIVN ,PYNnn
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List<T> N1°Y9 NpYNNnn pwnn
ADIND DIPN D2 NYNIAND PO IN NYNINY IIRID->NITO GOIX NN NPONNN

List() NP> W NN NOWON

TPNONN NNPWIN OX NNNK NINN NDWIN

bool IsEmpty() NINN PYI NP

ONN YV DIPNN DN DPINND DDWIN
Node<T> GetFirst() OV DN .JPNONN VI INIYNRIN
null 73NN NYIN NP

X TN DX DPNONN NDIWID NDDN NOWIN
NI pos DN .pos DIPNMN AN TN DIPH
NV PUNRIN 0PN 0O x null
NN DY DPHNN DX DPINND NN

.NDINVY NYTNN

Node<T> Insert (Node<T> pos, T x)

IN TPADNN NNDIYID DIPN NIN pos : NND
null

N PNONN DOV NN NDWIN
X DPINNDY ,pos DIPNI KRXNDIN NN

TNN NN DN .pos-Y  aApwn DR
Node<T> Remove (Node<T> pos) null 130 — PINNA

1PN NN NNDIYIL DIPNI XN pos : NN
null

17T ,OWIN YW NN NINND NN

. , NURIN TN XIN X;) NI 71202, 0007y YV
string ToString() H()axak]

[Xl’ X25 eees XH]

DINYY NRY NN DD Y8 PINYOWI MAVIANND PN DMWY NPDNNND PYNNI NMIDWIN ,a0 v
NID NNN POINKD DTPNNY 7D 191 NNNYD IN 7PHINA TN DX GIDYD »1D .nmevs Dy
YN T DY TN NIV GOIND ND LD DN .IPDIND PYNNIY MDY WNRnvny oy ,mINN
NN NN DO NN YNIAD AWIND 1Y MPONNN dNY DY MDaN qOIN .List-) Node : mpbnn

APNY DYTYY 29D YWY DY YNaD

DOPYNNN MY YISV L)

WD PYNNI MDIYON DY VNN 20N TIN,DINM DPYIN SPYNN MDD NN DT

NNV N .10
P DIV NHRN VNN DION NN TPVIPNP NDOWI DN NRY Y 3733 DINV 952 10D
PIDN
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: NTIND DIDVN NNOYI IV, MNY DY NIV NN

List<string> namelList = new List<string>();

nameList

[e}—>{ List<string>
first

MIPYAIY 79y DN .2.)

2T PRI PYNRNN DYV NINMD
public Node<T> Insert (Node<T> pos, T Xx)

D»P .X TIWN DX 2NN YTN TN DNIOND DINT PINKRY NNOWIL DIPN NIN pos TVNIN
RN MY DMIDN PRY NI .NNOWIL NYNRIN DIPHY IR NOION NI TR NP NIPN
TN TV null-2 ¥HiYOW TN DT NP NIPNRY .NDIDNN YNINN PINKY DIPN PR NIYRIN

JYURIN DIPNA IDRN DX DIOND WY RN NIMNDN null XN pos W 107y ONX 1910 .pos-D

DOMIYN NN ,NNOWIN YV NPIDN NI NIADWN NDIDNN NYIYO M DYV NP
T2 .NDINY PDIND NN PINN NOIINN NNYIY ¥YaAP) ,NDIDNN DIPNN NPXIDA PYHND
.Y DPNN NNVYIN DY NPPIDN DX TYNNY 1NN

.0OWAY NDION HY NINNDIT NN NI

9WHa PYNRIN 01PN “Moshe” nhanmnn noan — 1 nnnt

Node<string> pos = namelList.Insert (null, "Moshe");

nameList pos

E—) List<string> @

first

4 > "Moshe" |null

9OVUAY 0299 NUIIN — 2 NPT
.POS THINWND 1T MMM DY NNV NYNI .DIDNY TNRD 729N NINN 1 YDA NDIINN NOW
: 1DIIND VNI pos NIANN NN MDY 1YY ,NNPWI NVN DIPND TN ©NIOND >TD

pos = namelist.Insert (pos,"Talia");

nameList pos

E—) List<string> I%‘

first
"Moshe" | e—t—>|"Talia" |null

[+

Y

: D0 DY DNINDY MY 19IND PYWNND 1N

pos = nameList.Insert (pos, "Yaron");
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namelList pos

E—) List<string> @

first
* > "Moshe" | e-1—»|"Talia"| e——>|"Yaron" |pull

ANDIVA 099y NN — 3 NPNT
DV QN7 NDNON DINAY NRIIVN .DDIY DY NITO NNOWID DNIONY TWIN NINID MYNNNI
: D901 DY NP NNOWIY DOV DM9DN

List<int> numList = new List<int>();
Node<int> pos = numList.GetFirst();

for (int i=0; i<3; i++)
pos = numList.Insert (pos, 1i);

null 7NN NP MW YY NYYaN GetFirst() NYIVaNY N1 ,null-5 SNNING pos MNWNN
PYIY DTPNN pos .NYNRIN DIPNY D12 DAN TN ,Insert(...) NYIVAN HY NUNRIN NI )Y
JINDT 7Y WD DIPNY 1 TIVN NN DN MY )N .NNDWIL NYUNRIN DIPHY M NN

numList pos
E—) List<int>
first
e >0 o> 1| o> 2 [null

LODPNN IN NINK NDIYIN,TIVHN D2APNNN 98I NNOWID POIND YTI NMIRDIDI WHNYND 1NN
P90 TYUNNA DX MINONT

:1st PPN DM9DNN NNYOPYI DY DINAOY TIPN NOYANN NOAPNND NDIWIN NN IIND ?

for (int i=0; i<3; i++)
lst.Insert (null, i);

9OV T INNIN .3.)

T2 PN PYNRND DYV NINMD
public Node<T> Remove (Node<T> pos)

D97y DNOXIN NN MNP DIXNYY .dIWIND NOXIND DIX) NRY TN YW DIPHN NIN pos
NN 1291 NXOWIL WX 2D K¥NY TV N2 PYNNY DINYM NP0 TN 1wINn
NPYI0N IR PYNND 1% MY DIPRK Y APIN DIPHD AN 1IN0
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NIV DI9Y HNSIN 1 NNINT
: TINNINN NOW 195 DIPN JOMND 1AV MINYD MNYN NNPYWI 280 DI

nameList pos

E—) List<string> @

first
* > "Moshe" | e-1—>»|"Talia"| e—-t—|"Yaron" |pull

;T2 IRXIND AW NN

Node<string> pos = namelList.Remove (pos) ;

$ T2 IXI OM,MNYNT NNIYIN 23D NIX NMIY?

nameList pos

E—) List<string> @

first
Lg > "Moshe" | e »| "Yaron" |pull

A

APV DIPNI R¥N) NI JITYNN pos .YINND XX NNIN TV ,IPNI MIXID 1NNV 29D
INSINN DD

MYV HY NP0 4.)
DOV INYOD N DIPNIN X (GetFirst() NItYa) NNDNNN DY DY NP0 YNID 1)
: IR OMIPNIN TANA PN NNDOWIN NPID

SDOVIN NOY DN N

NXNONIND DX OMPND TIWN DN NNID .2
0OWI NPIID DY MINHDNT NN IR

IOV NO 1Y NP9V 11 NNt
DMNRN I90N) NONN NIYIN DTN DR NINNN DY NPINND 1NN NDIVY TN

: (N2

public int Size()
{

int len = 0;
Node<T> pos = this.first;

while (pos != null)
{

len++;

pos = pos.GetNext () ;
}

return len;
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Y9 ININ DD 1Y NP0 2 NNPNY
NOYIA X DY INIPN NN NPINNY XTIV 19) NV T0NI9D NOIAPNN TINXN DIV PTI)

:null PN N5YaN ,NHmWHa Y9N 1IN X DN

public static Node<int> GetPosition(List<int> 1lst, int x)

{
Node<int> pos = lst.GetFirst();

while ((pos != null) && (pos.GetInfo() != x))
pos = pos.GetNext ();

return pos;

1191929 N9IWAS GetPosition(....) NYIYON NN 1INDY 1% OXD ?

DYV NPONNN NS T

NN ANNHN UML 0WAN 10D .NPIN NIVAY MYSNNI 700V DPDNNN DN 8D NOONN
: OV NPYNNN

List<T>

Node<T> first

List()

bool IsEmpty()

Node<T> GetFirst()

Node<T> Insert(Node<T> pos, T x)
Node<T> Remove(Node<T> pos)

string ToString()

33 Ay
:null X0 first NNONN TIY NIV, NP NNOWI NINMN NINIAN NDIVON

public List ()

{
this.first = null;

}
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NNYYHA PYNIN DIPNN NN NINNH NIV
SN 1191 IWMN NP NPN OVIN OX first NNONN TIY NN NN GetFirst() Nowan
:null TIYN 9INY NINN,NNOYIL NNWRIN TPDINND

public Node<T> GetFirst()
{

return this.first;

}

10390 NNYO

2.2.R QYDA 7 P92 IR NDIYON DV NINT .NPIN NIVIYD NYTN PN NDON RN N
YSANN NOIDNM INYDD DIDVN X TP TOIND TIY : YOI NDION NYIYI NDID DY NYd
.pos DYPNN MINN

NIPR2 null XN pos VNI TIY IYRD : DIIPN NV PA TIAMND ¥ NDIVIN VI TONNI
DIPNN MINN YNINN NOIDNN ,INN NIPN Y91 ; NIYIVI NTWUNRIN DIPNY YSINN NDIDNN M

: pos

public Node<T> Insert (Node<T> pos, T Xx)
{

Node<T> temp = new Node<T>(x);

if (pos == null)

{
temp.SetNext (this.first);
this.first = temp;

else

temp. SetNext (pos.GetNext () ) ;
pos.SetNext (temp) ;
}

return temp;

NN NIV

MOY NYD L3.2.N8 PYDA 7 P92 IRV 19D, NPYIN NIVIVND NP 1IN INONIN T DYV
, 700990 HAPNNN ,pos DIPNIAY MIIND DY YSINN NIRSIND : THYYD IR NOWS N
: DMPN MY P PNINY ¥ NDION Wi .null 1NRY ,1INONN NNHIYIL DR DIPN I8N
DIPNN DY YXINN NIRINN ,INN NIPN D2 ; NIVIYA NYURIN DIPNN NIN pos TN TUND
: NIVIVI NURI DIRY pos
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public Node<T> Remove (Node<T> pos)

{
if(this.first == pos)
this.first = pos.GetNext ();
else

{
Node<T> prevPos = this.GetFirst();

while (prevPos.GetNext () != pos)
prevPos = prevPos.GetNext () ;
prevPos. SetNext (pos.GetNext ()) ;

}

Node<T> nextPos = pos.GetNext () ;
pos.SetNext (null) ;

return nextPos;

}

NI (NMIYRIN OINN ARKIN) NYNIN NIPN NDVN ,NDIVAN YINND MINID 1NV 195
NN ITYY WHY , INYNRIN MDIND 09N DIV I first N1IOND 1092 NNV pos DN : VIV
.pOs DV 2PN DIPND NN NX D¥INY T first NNONN

29 TONN NIINND NYRIN IRY pos DIPNNN DN NIRXIN ,INK NIPN DI, NINY NOIYD
VN 25W2 prevPos-1 NMNX MDY pos-D NNTIPN MI2INND NN INNRD ¥ PYNRIN 2DV INY
.pos DV NAPIWN 19NN NPNY prevPos DW NIAPIVN 129NN NN 1TV

PIND PIN IRIIND NIWH NX OMDI ,NPIIND NIYIYD MNP NI NIYY NXOW >
aull NPNY pos DY APV MMIANN NX 1ITYI .pos

NNOPY PN TR ,NDIVIND PON NN NP0 DINNX NNDIWINND IRNINY NPINNY 29 1OV
NN TN 71297 7ION

NNIYIN NNINY NIV
TNXD .OIDVN HYNN NN NIRNNDN NNIND NPINNN NI PTHND ¥ 02N DIV 951 IND
: I9IYON NN PTHIND W IO

public override string ToString()

.ToString() NYWaN TP NN MowN ?
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PYUNND MY MIIY.N

.0(1) »n , ToString()-Y Remove()-Y VY9 ,List NPONNN DY PWNNN MW 93 HW MmN

,O(1) 1NN NHY MWN D) NN ,Remove(...) NIYON MYNNINI PIWRIN TIND NN NN ON
MY ;YT DMDRN 90N NI N IYND .ONIPN IDRND DX WIND TNY PRY NI
NN NINNDY ¥ NNOWIN YD X PIDY ¥ 1o ,0(n) D7) 9700 NN PNINND TN DY NDRNINN
25 MDY DXAVNN NRY NP ,0(n) NN NNV MDY . IRNINN OIPNRY OTIPN DIPHN

NN NP

MNIYY Y MDY MY )

TV XONR NPINNN PYWHNND 1DDIN XD NON MW .Y DY MW NN 1N 1Y Pyoa
DT AUND NYTN NN OPDY NNY MININ JIY DIRYD YTTNY MINONTD .NPNIN MDY
vna

9N NNYYIN DN B29901N NI NNIYI-NN NN 11 NNNY

D»NIN OMA0NN NN DONY NNOYI-NN DIAPY I8 NN .0MNIDY DM90N DY NOWY NN
NN NNV I T DDOWN NN NPIIVAN ONY NN MITY .INNIN DDVIN TInn
NYAPNNN NMOYIN NN PRYND I ,OPNIT-IND D¥IIVN IR 7NN PINKDY NN NIVIN
SYTN NNOW NN NPV RDD

NYAPNY MDD YNN) .MIYN MIVONI TN ,NNMPN 1NDOWIT YNAD KD DIMONYN DN ON
VAN TINND DN OM0NN NN NIYINN NYTN NNIYI NIINNI DIYY DMI0N NNPYA
:NYAPNNY

public static List<int> GetEvenList (List<int> 1lst)
{

List<int> evenlList = new List<int>();

Node<int> posl = 1lst.GetFirst();
Node<int> pos2 = evenList.GetFirst();

while (posl != null)
{
if ((posl.GetInfo() % 2) == 0)
pos2 = evenlList.Insert (pos2, posl.GetInfo());
posl = posl.GetNext () ;
}

return evenlist;

}

M2 0NN NYAPNNY NNOYIN DY NANN NN MWD NN NYTN NOWI NPINND NDIVON

st 1OPWAN ST TN NOIVIN
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,pos1 DY DYTPN .NIYIN NPXID MONNWNT NN DITPY DINY DNNIN NINTN T NI
,NT MWD .GetNext() N2IWON NIYA DU ,NPHRN NNOYIN IR DXPND IMYSNHNIY
NINNN T2 MOITY T DY YUY ,NYTNN NNOWIL NOIDNN DIPN NN PINNN ,pos2 KW I PP
NN PONND I XD 21D, NPI/NN YW DYTPN IDIND MINY NMYNYN ¥ .NDIDNN DY DY

ANOY DYTIPN NN

NN NNV 099y NHDION 12 NPNT
90N NIINDY PN ITO2 NMNND MIND NPV NYIAPNN NS 1IN RN NNNTA
,YNNN DY) .MININNKND NNYWIL DD DIRNNDN DIPNY NIDNN NIINND NX DNION NDIVIN
%) DYON .(DXRNNN DIPNA WTN DY DNIOND DINYT MIORY NPNPAON MNY NV DY 1avn
ND NDWAY ,TAY ON .NSY NDOWAN DY NYY» NDIDNN NDIVI NYSINY NPYNY DNV NN D

OWHYN NPT ITY DDA NNIN WHYN 1T DWW .NITHN TIY 7D

YNNI PINN GOIN TIND TIY DV NDIONA NT,.3.) PYDA , 025N DINNY NN — 6 P9
NTNN TIVN IR ©NOND PIN PORY DIPNN IR XINND YT NPPID YNIY v NURIN 2DV
DN NNMNDN NPXIDN .WTNN TIVNN DY DNLVP GOINI DMIIYN TIY YD NYNINND NPIION
DIPNN DX NIV NNY DNDIY N2V .NDIDND TYPHN TN D17 SNONN OIPNRa TIvD
NOIONN NDIWAD DIPNN VNI NIN prev .prev XIPMOY MNVYNA NDIdDNN DIPND ONPN

:IMIPNY NIINNKN DY NOIINN NN WNNNND TIPN 090 . PINKY DIPNI NYNINNDY
public static void InsertIntoSortedList (List<string> 1lst,

string str)

{

Node<string> prev = null;
Node<string> pos = lst.GetFirst();

while ((pos != null) && (pos.GetInfo().CompareTo (str)<0))
{

prev = pos;
pos = pos.GetNext ();

lst.Insert (prev, str);

DY DIDN Str NHINKN YINN NIPNIY PPN LIst NNOWIN DTN TIRDD NDWIN MDY
VN

.DIMPN NNPN PN Y22 MINID HYaN NYIWON 3 NN X 7

10700 0’1901 Y NNPYI DY NNNPWN NX YSINY 7D NYIYOI MVYD ¥ DMPYIDN .2
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(insertion sort) NUY5N 199 MYNNNI NNDOY 19910 :3 NPT

] ] ]
1919 NIPIY DMININ NITYA DIOYW DXI9DN DY NP NI 1IHNY N2 WHNnd 13 Tl
T DMIVAN NV 1NN (insertion sort) NN

DY29YN NN NN NYTN NPV PINN ,NNNIND PNPNN NDIYIN IR PRYN DWW .1
P3390 9702 OOMNPNRN

0IPH2 19 XIPI NI 1PND .0 PN WIDOYW RID MNPNRN NNOWIN DR PN NOWIN .2

.(in place sort)
: INMYNIN NIVIND DPNN)

TN OMNPNRN DXIIYN NN DN TPHRY NYTN NN NIYI NYAPNND NDPYIN NN 10)
NNOVAN NN PXYM DNOWN NOYY DX NN DN AYION .ONOY 970N DY NdnY
D»NPNRN DIIWVN NN NIPINN NYTN NNOWI PINN NDWAN INPY KOO VNI NYAPNNY
TOORY INID .NPMIN ONTNA NN DT AXNI AP DYTNN NDOWIN IURD DXNN) .PIN 717102
2apn oyan .OoMPN Pyoa MITHN DMKV | InsertIntoSortedList(...) YN NDYa1 1Y)
DINNNN DIPND NPNPHRN NNPIYINND G0N TIY DI DIOM ,0MOV DY NMNN NIV NOWIN

S NNNN NNIVYIL Y

public static List<int> InsertionSort (List<int> 1lst)
{

List<int> sortedList = new List<int>();

Node<int> pos = lst.GetFirst();
while (pos != null)

{
InsertIntoSortedList (sortedList,pos.GetInfo());

pos = pos.GetNext () ;
}

return sortedList;

,OWAN DN DD DY 9aYNn YD NYION LIst NNOWIN DTN MO NN NDWON MDY
nna insertlntoSortedList(...) TIYN DYV MYNNANI AYTNN NNXOWYIY YN YD NDNOM)

2290 MY NV ’95 ,0(n)

: DIPN PN YNNIV MIVIND aY)

NN 90N [, NOYAN NYNNA L NYNIN PONN .OOPON MY NOYIAD NPNPNRN DOWIN DY Dono)
953 MYN PHNN .(0 XIN 12 DIYN 190N — P> 1T PON NDIWON NDINNA) DINNNN OXIIYN
,NI21D NOWIN DX DN DT PON NYIVON NYINNA .PMID WO PYTY NNINY NIIYIN MINY NN
DIPN NN .NMNN NOPWIN DI NT 2DV DN TN 12 PRY TY DXNOVNN) THN NIN TYHND)
2XNNN NYIN DY PINNN PoNN untilPos MINWNA IO NNOWIN YPON MY P NTINN
NOT PONN 1Y — NOWIN N0 TN untilPos-1 .untilPos 9% TN DIPN TV NNXWIN NOPNN2
N
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T2 RPN NN 02O MW INKD st: [4, 2, 1, 20, -3] 1DOWIN NN ,NNNTD

1st untilPos

List<int>
first

o > 2| o> 4| o> 1 | 20| e+>|—3| null
N YN W
Y ~"
1NN ?20n 1"Mnn X720 P2nn

oV NN PONY NNOWIN DY PINN KON PONNN NYRIN TIVD DX ©MONY ¥ 2OV U2
N2WAY YT N N9 InsertIntoPartialSortedList(...) NIXIPIN Y AW NNYA NNOWVIN

PON2 WITNN PN POV DMNYD WA TN 1T 2OW INNYD .InsertIntoSortedList(...)
P10 NXIN PONMN MNP IDINRN DY NIRNIN NOW YNID ¥ 395 SNPNRN PN, PIND

: TPNPNN NDIYIN NINY TIN ,NDION PN MYNNNI NNOYY DY 1PN NYSIND DD oD

public static void InsertionSortInPlace (List<int> 1st)

{
Node<int> untilPos = 1lst.GetFirst();

while (untilPos != null)

{
InsertIntoPartialSortedList (1st, untilPos);
untilPos = lst.Remove (untilPos);

}

private static void InsertIntoPartialSortedList (List<int> 1st,
Node<int> untilPos)
{
Node<int> prev = null;
Node<int> pos = lst.GetFirst();

while ((pos != untilPos) &&
(untilPos.GetInfo()> pos.GetInfo()))

prev = pos;
pos = pos.GetNext ();
}

lst.Insert (prev, untilPos.GetInfo());

191Y92 1N 9N, T NI W 100790 (2 anT) InsertIntoSortedList(...) n9woa .N 2
.9 NN WD VN9 InsertIntoPartialSortedList(. . .)
.9IN DIV VNI TN W InsertIntoPartialSortedList(...) NPIYH YYTH 120N

?insertionSortInPlace(...) N2IY9N DY NMYY NN .a
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YTNN PIND DIWATY PR TWRD NY Y»DN1 SNNON 1Y MM ,DIPHRI 1PN ,NNINKD NNNTA
PN IR ,TONRIAD AN PN GOIX YW 1TD MWNN TP YOP DIYNIN TWNI .DMIN) Y9DIN
AWY IIONN ¥ AN PNPHN GOIND DT ITHNY 11T NV YINW TINN ION N9IEN

N9 NN OV 92yn N1 DIPHN YANYNL NIDIN N TPINON N in place ,DIPN2

,IN) NVNTIAY MPNN NN TY HIAWIN Y XINY PONNM MDY NN GPWN Y NPNRN DNYIY P
LPON NDIINN MW DI INRD D) ,)PHN DX GPYY PYNN MHNNON NNYWIN DN

.MIN 7PYAN PINAD IN) XIN ORM DY DIPN2 NNON DXRN NIPYH ¥, NOYNY Py Y2

MY MYNNINI DI9DIN NN .}

DYVUITIN DMINAD DYADIN IXMY N NNOYI NIYA .OXDIX NN IPIYI NWNRYN NNXYA
.DNIN DXPYDA NNV 95 ,0"DD5 DXIDIN IND D) TN ,DMDIV»]

1OV MYSNNI Y9INID GOIX I8 1.7

NPYNNY DMWY DN NV 1PN 13D .DNTIPN DXPI192 NIONVY StudentList NPONNA 9919

0N NYM AN NYI .NPOIN NIYIY MYSNNI DU ,TIVD MYNNNI PWXIN .StudentList

.Y MYNNNI

StudentList 79NN pYnn

9 HY NMIN NNIYIA TNRON TPNND NIV INIPIN DX TNRYN DY NSIP NPT NPONHNN
MY DIPN NNOYIL DMP ONN PITAD TN PR .NNT DY OOYA DXPNRON NNPOA PNR) MY

: (NDIONY
StudentList() NP PN NV NN NDWAN
void Add (Student st) TONNYON NNOWAY st TNRONN NN NI NN

Student Del(string name)

TN name MNMYY TNONN NN NPMN DOWaN
TRONN NN NPINHD NYIWON .IPNNYON NOWIN
N9WON ,NMOYIL DYP N PNONN DN PNV

null 7PN

Student GetStudent (string name)

DN .name YIWY TNONN NN NP NDWON
null NPTNN NYIVON ,NNIVWIL DPP IO TNYNN

string ToString()

YN WP §T NINNNN NINK DPIND NN
;1Y I9INT PTPAYN VTD PN

<namel> <tell>

<name2> <tel2>




-269-  INDY GDIN, WY — 9 799

: 112N NOWHN WD NPDNNN DY WINN NSMN PNY

public class StudentList
{

private List<Student> 1st;

public StudentList ()

{
this.lst = new List<Student>();

N9DINN NIV
: D277 YNV MVIPNY MDD TPNNIN NIIWID PNRON HYW NODINND NIV D IPNI
YA INYOD DIPNY PRONN NODIN N
DMOND THM ,NMWIN YW NOIDNN NOWOT VNRNWND DO DYDY NN PoIND 1D
DY PYRIN DPNRY TIION
public void Add(Student st)

{
}

this.lst.Insert (null, st);

DTPAAYNM TON 299 DIRNNN DIPNY PN JI9IN THIONN NN .2
NMYN DDA NMOND Y TONMON DIOWAY IMNNN NDIDNN DN wnonh 1o
.2 1INT2) Pyo2 MITHNY InsertIntoSortedList(...)

270N 99 11937 IMPNY TNRYNN IR POIN Add(...) NODINN NWOY T2 NPYNNN IR WHN 2

OTPASYNN

MPOIN NIYIYA VIDIYUN NNIYD TN N0V XD NNdWIa vindw DY NI NN
N LNPYIDdY MDWH NXIAP DAY NNV DPDNNN IR NITHNY INND A0V NWNN
2INOD L(NPHIN NIYIY) DNN AN WHNYND DIPNI 1PNV 1T IPONNI WHRNWND

STIPA ANIND WDV PNIPY DY DIV INT .DMMINYN NN JNAY MDIVON NN W

YV MYSNINI Y5YD GOIN NN 2.7

0NN MY . 1.2.%

MYYY 10 INIT IPIND .APIIN NIYIY MYXNNI TPIDND XM 1) 59 IR 0PN P19
IDNN NPINNA DRI NNIND NNV, NN MYNNNI NNY

NNV, NWAN Y ISEmpty() N9wan natya nwy» nmonnn S IsEmpty() NN vinm
110NN MIIYO MYNNKI NYY NNDNN YW IRIND NDIINN MY WINMD .APYNNT NNON
1210 YIDINN NN NN .NDOWIN NOINNL MIYSIANNDN IR
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public class Stack<T>
{

private List<T> data

public Stack ()

{
this.data = new List<T>();

}

public bool IsEmpty ()

{
return this.data.IsEmpty();

}

public void Push (T x)
{

// DmONYDa 1nT20n

}

public T Pop ()

{
Node<T> first = this.data.GetFirst();

T x = first.GetInfo();
this.data.Remove (first);

return x;

}

public T Top ()
{

}

return this.data.GetFirst () .GetInfo();

public override string ToString()

{
// DONYU2 1nTwn

}

NN NY 2,28

DYIN NN DT .OTIPN PYDI MMHONNN NIMD NNMITA NIV MYNNND NNN NN INM)
P NOR  MPY PONR NWID DOV XD NN NPONNIA WRNWNRY T 7NN DY NP9 NNOND
NN HY MW wpnwnd

WIND DPY NI, NNOWIAN DY MZIVAN NIV VNN D NNN NONNN DMIDINRN NIRNIN NN
VTN AN DNONY YT NIOYIAN MDY DY) .Y RYNIN TDNRN NN NIHNDY NNOWIN NINND
DY NN NNOWIN NOD NYININ .INIWIN NOD 119N NNIYIT PRY NP NP NN NN
NN PINN NNOYIN NN DY D P17I0N NYIVON NN NPYNNI ATNHNY MPVID Y NYWS ST
95 5y MAYY TNN W PV ,0(n) TN ITON PNN N DWW DY MDY NNN MDY 719NN

.O(n) MNN NND NOIDNN NOWD DY NI ,T9D .1V NYDINN
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.12 PINRN DIPHN DX NPINK NHYIN NN NPNDN ,7IOIRNNN NYN N9 NN AN ?

DO0DN ANON I PHNDY NNN NX AN NNYD N ,N0IODNN NDWO MDY NN I9WY 1D
NIDY DMDN DY NDIDN NYA JITYNN 1T 7297 NN PNINKD DIPND 1791 D¥9N 11 NN
VAN TN PR WY NI ,0(1) 755 NDIDINN N2 MY NX 19WN 1N NNON NITHN .NNN

Y NN TPON 79, NININNRD 7PDIND NN

:1ast MONM NIV MYNNNI NN SY RINN WINININ IXIN DN

public class Queue<T>

{
private List<T> data;
private Node<T> last;

public Queue ()

{
this.data = new List<T>();
this.last null;

}

public bool IsEmpty ()
{
return (this.last == null);

}

public void Insert (T x)

{
this.last = this.data.Insert (this.last, x);

}

public T Remove ()
{
Node<T> first = this.data.GetFirst();
this.data.Remove (first);
if (first == this.last)
// 11NN 1R1IONN 11ITRN 128N NRY TN DU
last = null;
return first.GetInfo();

}

public T Head()

{
return this.data.GetFirst () .GetInfo();

}

public override string ToString()

{
// DONYDU2 1n°wn
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,NI2WON DY VWO MMM 9 DY N YW Remove(...) NYWON DY MDY Ty N1 DYD MY
NYOWIN YW Remove(...) N 019 NXRY NP NXT .O(n) TN ITON NN NNMDWY NN
NIV NN N YW Remove(...) NDIWVON NN 201 N2 ON .O(n) NN VNN NIPHNI MDY
NN AR MXPHND DY PYNRIN TDNRD NINY ,NNN WURIIY TDRND DX THN INONIN
DIPNN NN DWONND PPN NT MIPRIAY NP ,0(1) NN NIYWIN YNRIN NIRNN DY My

.O(1) 571 TN AN NN TN IRIND MDY 195 .ARSIND DIPN MDY

NIV MPYNNI MY IN NPDIN NIYIY MYSNNI MY 101990 .3.2.1

NDIDNN TIT HYY MY DY DXTNPHN DM NN KV NNIDNN DY JONDND 1N NN
YNNWI ,1MDNNY DPIPT NX 12Y DYWL ,OX .MDN W DN DIIOX DN DY IRHINM
N DWW MODNN DY MIINTA 10N MINID NN T MDD OPP NIN NIV NP
NV .NMNOYIL YINOYW T DY NONX DXDINV Y NN NI IR IMNNNY NYHIN NIV DY) NPN
IN NI VINOWY DIPN ,NNOWI DY NPO5IN MDD MNY YINOYW NYNN NN PY ,NTY N
RANS!

MDNN TN LY DMNNI DINV NUNNNN A NPINND TINT NN NNOYIL DOVNPNYNI TUND
NN P9 YN 519> WHNYND IO WNNWNRIND MINDII NOYI DY NPIYIRD MOV ,IN N
DYPN YNNI NINON NIPY 9932 NNMPNN N NINDN LA NPYNNND PYNNI MITTIND MWD
T252)) NIVAND NONYW MIYIN NPONHNT NNONY NPY YN PR ,NT PIPOY 29 DY . Mponna
NN DAY DPYNNN PYNNI MITHIND MDWOIN TIT P NONX L(PPVID INOND FTNHNY
MMM M2WaN ,LIFO-N 917101792 momn Stack Npdnna mammn mvivan : nnNonn

TIVAND PN PYNNN M2 0 pnn Nva  FIFO-n 570191 momn Queue Npbnna
9 DY N, DIPN 992 MOIN NIDIN IN NPIID YNID NMITVIN PN T .OMDNN D30 VN DY)
D9 95 792 PN NN NXMY NOYIL WINIWN Y2)D D) 12T D .NNOWI MIYNNINI YY) NONY
NN YNNYNN 292 NYNN NPONNN NMIN,NINK NPONN DY NN NYNWYN NNOWIN IWURD —

.DOVAN DY NON NN ROV, NDW MDY

NN YW IN TIONN NEM YW PNIMD N XD DY IRW) TN DMWY Y PONWY 9
INP9IN NIYIY MYSNNI K9 ,NNOWT MYNHNI

MYNNNI A NPONN DR DYDY DN INYID GOIN ND NUNNNN ,NPYNN Y35 Nndwd N2IWNN
NPONNN NMYID NTNIY OX DAN N2 WNRNWYND YN XOY N0 DI PR ,NPOIN NIYIY
YT MYNNND TINOD P A DPONHNT NN N0 DOWPIN NN LMD DY NV
TIP 2INID TN NY PN ,)INNMID) NN NPT NIAND 92OV TP 1YW DOWNHNYN DX NNT NMIVYI
99 92 PN ,NNOUIN DY MIYINN 1OP PHNI P NYNNYN A NYTNN NPPNNN DN D) .WTN
N DOWIY TO2 NN NT D LWTN TIP 2INID AWUNND PITIY OPP TP wRNWND 9Ty .y

A NPYNND DINNN NIN»
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DNV MY Y 232099 Wi .N

PO .NPOIN NIV DY NMPDDNPI MW 1INOD 1) ,DXADIN NN» P39 NTNOHY 19D
WNND N, NPOIN NIV NN AIPYNNN DY NINONN N 7792 NNDOVAD DIINN NINY NIN»IY
NP .AINN NPNHND MDY 19) ,NNDOWIN DY PYNNT MNYIN PHND DN1DONPI DIVIDN
GetFirst() )0 M2 vinow > Dy, NpoNND NNk D) NPYIND NIWIYD WIND 1Y
920 N PR ,NNT OY 0PI JIPINT MMIDN NPNNN MW 0) wnnd 1, ,GetNext()-)
MYIN INITHIN DIXYHY PP ,NPOIND NIYIY DY MDA 12D MYTTH MDWOHN NN PTHND
DY ODDNPT VIIND DXINN NRY TPHDON NYIN 100 .NOYW NXON DY XD NIV DY N
NIVIY DY NOWIN YINIAD NDONPI NY DD NOONN 2INDD ¥ NN NIV DI
YN N2IYAY T 1Y ,00YN NN DAY DYDY TIPN DX 2INOY ¥ IO NN .NPHIND

PONPIN

NPINNN 1PN DD ,.4.) PYOA MITNY ,Size() NYIWIN VI YT DY YN NN DN
NN 22PN NONY M0 1927 ,MPW DY NDIYD XN Size() NDIYIN .NPNINN NIVIN DTN NN
N2IWA0 YONPI YN 1SN YT .11 — VNI NWIN AR MINMHN NPIIND NIVIY

:TDOW NPYNNA Y ROV TN

// null n110 11°'® node :nNmTiIn
private int SizeHelp (Node<T> node)

{

if (node.GetNext () == null)
return 1;
return 1 + SizeHelp(node.GetNext ());

: 12IYAN HY 11> NOIWAD NHHHN NWYND NN 1T NDIVD
GetChainLength (Node<string> chain)

oW DYDY NI NITIHN NI ) PYDI ,D9DIN P92 MITHIN NN NN NN
.Size() NDIYAY 1Y NOWAD WHWY NI NTPIN

P2INN DX VNI POR NOWN NYN NI NN DOV9N NNPWI NpoNNn S Size() NOIWOIN
DY DY TNYN NIPNRD NPYTA POIND W NNOWIN DY N2 NPYIND NIYIVA MIVYRIN
D20 NPOIN NIYIVY NI NPIIN NIVIY DY TN NIYN TYUNRI NYITI XD 1T NPYT .0

(P NN

public int Size()

{
if (this.first == null)
return 0;
return SizeHelp(this.first);
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YN Nwaw Id) SizeHelp(...) DX TINIIN NTNN NIWIN NN Size() NDWIN »d 15 DOV)
72 ONX .null 1N 199YY 0VNIT NN PPN DM L(NPINND INHD NI NPN 199 VIS
DN TV DWW DY NOPN NDIYAY 1PNION T DNIN . THN NNMPNN YN NDWH DY NNINN

X IIY INNDY DA null TIYN VN9 PON 7YY

SV WININ ,NNNTY TN .IWNN NNIN 29 DY PDONMPI J9INT NPNHON MDY D) wHnd 10N
D901 YV NNOWI NYAPNN TINNON N9WAD Size(...) NDIVIN

// null n110 11'® node :nNmTiINn

public static int SizeHelp (Node<int> node)

{
if (node.GetNext () == null)
return 1;
return 1 + SizeHelp(node.GetNext ());

}

public static int Size(List<int> 1lst)

{
if (lst.IsEmpty())
return 0;
return SizeHelp(lst.GetFirst());

VNN TIWY NNINN R, SizeHelp(...)-2 NXNPN DTN NN Size(...) NOWON DX N D)
) DN) DNDN YYN ¥ 1IAMID 1DV XON NT NIPNA YN NOWAY P1D .Nn»pnn null 1N
aull NN VN9 MON PAYNY NINK NI YT DY IR NNV ,(0IVIN

2 IONT 4.3 PYDA NUMIN D239Y Nowan ?

public static Node<int> GetPosition(List<int> 1lst, int x)

+(NPDONPI Y MNYI PTHND 1NN NMONPI NI NIIWIN NN 1AND

DINNI-1T MIOPYI .0

N2 721N DI 1M ,1NPI-IT NPNY NDID NPIIN NIVIY ,DX9DIN NN — 7 P9 1INV 29D
POIND YN NNINNY WIANNY NIDN 797 ,NAPIWN PDINN DX "IN TRY WASHY 179N D¥On
PIPNPI-YT NNOWIY IRIPI THINI-YT NPIIN NIYIY MYSNHNI MINPNHN DD 0D NRTIPN

IOV NNIWA WNNY WPANN P399 98NN 91302 .(doubly linked list)

SV MWD NN YD M), TENPI-IT NPOIN NIYIY MYSNHNI DNOWIN NN DN DN
, N0 .0(1)-5 O(n)-n 571N 9702 ,Remove(...) NOWHN ,NPONNN PYNNIY INSINN DWW
DY 927,090 MISNY WININ .DMNONINY MY DTIPN TDNRD INONND NN NYNT N N2
DN NNONND TINPI-IT NPOIN NIYIY DY NIPNA .INDINNND IdWYIN NP0 O DY YNINn
D 20 OV .ANNTIPY PNONN POINNN 02w — O(1) MY NYNINn NIvIva 0P
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TN TP WA DY NWYOY NINY 5IIW D N1 MIAINND NIDONN MINND MDIVIN
DMANN dNYWa Havd

AURD ) PYDA 2 MNTA NI InsertIntoSortedList(...) N9WHN Y MW mnwn PR ?

2200 ITNMI-IT NN NIYIY MYNNNI INPH NNOWIN

7OV OIIN DIV — NNIVYWIN LD

;DY DN DIV NNMINNT NPTII NMNIN SNV NITHIN

INNIND DIV HY VIR NN IDIX DX PNDN LY DNN) DIV DY pwvHnNn .1
PYUNNN NN DNWYD DN NN NN MIVD 1N ToN

20N NIPNAY) DIV DY INMD) DY MMV VYN DN DIV DY PYNNN NDwWS .2
YVIDOY 2OX DYNNT DMNNIN DIDVL MAN NN DPYPY 1N NY (PIDNX DX NYnNiM DY
JM>yaa

DIV NPTHIND NN VON MNONN NN NHPPPN ,NT P92 NN MITHNY 29D ,NNPWIN ONN
1OV OMIN)

NOWONY VD ,UNNWND IWN DT NSD  APIIN NIVIY MYNNIND DDOWIN DN IS
2IDVY MLWON I NN INYRIN TPIND 17970 — Node ©10n Ty NN GetFirst()
N9IYaN MO ,Node NPONNN MDY NN I NDOWI NPONHNN MDD NN 1N MODID MnIvIa
TW NaNwn GetInfo() NOWHNY ,ND NAPWN MIDIND NN IDINND N2YD NIV GetNext()
.Node NPYNNN MDY DY 9NN MIVON PR INSIY MNDNTH YT DY 9NDINY 19D .70
N DPIYIN NN NN NN NPIND MWD T DY D) YSINND NIV 190 199D

DOVAN DY PYNND DX NNYY YDA INNYD 1M XY ,IN0MN

MIPY 9127 927N .IDINT MWL VINOIW > DY NNVIN NN DN I TON NPY IRNIND
0WAY NN KD MINNIND 07NN NPDIND NMIDIYIA WIHiNdYW DT TP IN NNVAI

,DPNYNIN DMODNN NN MON DNINY INMOD .DM90N DV Ist MOWI I APy -1 NPT

a5 ovw apy st = [2, 3, 7, 11] : 79 7N DOOWIN ,NDION MY NND INKD .DVTD 19D
S TIPN YOP X 2MD XIN MNYHN DX JPNY T2 NITOL 0N 5 1900NY

Node<int> pos = lst.GetFirst();

pos = pos.GetNext ();

Node<int> n = new Node<int> (5);

pos.SetNext (n) ;

n.SetNext (pos.GetNext () ) ;
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.5 990100 NN D) N2’ NYIN NYD) NIN MIYINY VIDWN APY> ,TIPN YOP NXIN INND
NP DOWNY T PN NOY Console.Write(Ist) : MWD IR PO NN L,PNVIA 1N
STONN Oy NP2

1TPYIAN NPN NN .NOOTNA DIAPH NN IPTA ?

DOWIN DX IXND VOMN ,NDOYIN IRNHNN NOWS DY MDD NN 9V T :2 NPT
TR NN DRNNA DOVIN MWD 95 X WTNND wNnd J2IND) ,7NIPI-1T NdWId
MINRD MDIYIN YNV ITO NAONN YT DY 1NN NNMNHY MYLN NX APY’ 1PN ,0»N»3

YT ,1ID) NN IV ANIY THINPI-ITN NNIWIN DY NWTNN NPYNND TN

VIO TN ,NNOWAN N1X2N DY MIMIY 1210 MDY — 123 MWV NNOWID NOW WININN
12 WNNWNDY YNNI ¥YIND D13 NNOWIA WHNYNN MONNI NYN VINIIN .NINDN PR DOV
SN NYNI DY DIANND YOIV 121N, DIV NI MONNY DN .APY> NYYY 19D MDY
MNND PON TAND DINDY : NNOWIL YNAD DY MI9N NN DY MW KN TP ,NIPN 551
49N TNY2 ONX )2 D .ARDN 1D ,20900 MINN PON IN NNOWIN NN TIOND DIDY ,NNOYIN

N0 P RS NI MPY MYNNYNN NN ,INKN NN NNROWIN NN

,T292 DMINI TN NWNYN NONW 1IDT TR, 1IN D33 DN DIV NN NNOWIN :NIPON
PYNNT MWL P MYNNYNRIN NN NN T DY NVIN DY NPNRY IOYNIN DINL NI
TIOIN .NAYN NN YT DY 1P9D) NPNY ,2IV 1IN NNODN DY PNIY NI TN ;12190 MIVON

.DOWAN MI2D NINDI NN JI0Y NDVY N NNODN DY NTOPN NORY

,1T P92 19NNV DYIIND NOMTY NN ,OVAI DINM) DIV NN NYINY 29 DY N ,20 1OY
PDIN NIWIY NVWN NPYNND NOIY NP — NPIN NIVIY DY — MNOWY DX TNND
SUNY 1o NPSIN NIYIYI YINOWI MIMNMYNNN NPYINND NN MININD NYSN NNOWIN
GPOIND 11,10 D NP NPND NI NPX NPIIN NIWIY Ty , NP> NPNY NDID NNV
VINID MWAN NOW N1 ,NNVINN NYRIN TDRD DX NIND IN,DNOWIN NDPNNY YN

APNIY 9D, NPOIN NIVIVA

0N DIV NPNY NN MDNNY IWARND NN I NNM MIDNNNN NPV INY NN
,IVUAD TN TR .DMINDD DXIDIN DN NN NIDNN D) TN NVIVI NIWNN 1DX0WNN
DIPN NN TNY PN ,AON MPONNY NINND NNOYIL IN NN DIPN DY NN TN PN
DOVY) TIY NYHY IN NNXIN ,NDIDN MW NON DXIDINI .7INN NNHONNN MWD TVNI9D
YNINN 12 OIPNN DY YD I DNN WRID IN IMNDNNN YUNIL — DYIAP MMPNRI THn
TNY PR NON MPONNA,TIOV NI .I0NTID 1PAVNY TNN PRI ,NIYIN DY TIPA XY NOIW

NN DX NPYND
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01990 . N

IPRY DN DY 1) MINDD GDIN NN NIV .HNIWH GODIND ND NN MIND MY PI93
291 DMDN NN OIPN DD DN DNINY N .NITOD PNND NI ,)IDTN DINN
.DOYI1 DIPN

NIYIYV NMIYNNAND NEOT DX 7792 MINN DX .DMY DNNNI NNOWIN NN INMY 1)
NNYNIN PDIND 119N NOWY first : HNN INON ¥ NNOWIN NPONND DT NN .NYOIN
IYYH NNIPI NPIIN MYNNNI NUYNINNKN NNMYI NP NDIYWIN IWRD null N ,NDPwI2
HIIPN

D) NIPYN NDIN MPONNN DY DIPYNNIY MWIN NN DD NIV DY MWD GOIN
ST

DIPN Y90 HNNND MY Node DIDOVN 12910 MYSNNI DOPWYYI NIVIPH NNOYIY NP
POINAY TIVN NN NNNRD 1N 20w D52 .GetNext() NYIVON MYSNNI OTPYY NNOWIA
M5 .Setlnfo() MYV WY T HY INNIYY X ,Getlnfo() N2 VINOW YT DY NPNONN
12 TPNONN PINND NN NIXIND IN,NPNINN 7PIIND NN AWTN 7IIIN POIND 1NN D
WD

,DINN DXADIN D DY NXMY 1D) ,000IY NN DXADIN NNMY NNV WNRNWND 1NN
NN INIONND O

[=RP)22)A]
position [n)[pla]
List [RJAKZA]

linked list

nVIPN NYYY
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DY) IN

1 nHNY
2 TIP D9 VN ANND DAPNNN VOO NN IAND

N
List<int> 1lst = new List<int>();
lst.Insert (null, 10);
Node<int> pos = lst.Insert (null, -5);
lst.Insert (lst.GetFirst (), 17);
pos = lst.Insert(pos, 8);
lst.Insert (null, pos.GetInfo());
Console.WriteLine(1lst);

List<int> 1lst = new List<int>();

for (int i = 0; i < 4; i++)
lst.Insert (null, i*i);

Console.WriteLine(1lst);

List<int> 1lst = new List<int>();
Node<int> pos = lst.GetFirst();
for (int i = 0; 1 < 4; i++)

pos = lst.Insert(pos, i*i);
Console.WriteLine(1lst);

2 NHNY
MINA INND st NPIWIN IRPN PN st = [6, -3, 7, -8, -5, 10, 14, -1] : ©I90HN NHOWI NN
: DMWY PN

Node<int> pos = lst.GetFirst();
while (pos != null)
{
int x = pos.GetInfo();
if (x%2 !'= 0)
lst.Remove (pos) ;
else
if (x < 0)
pos.SetInfo(-x);
pos = pos.GetNext ();
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3 NNy
1 I2IYON DY NN MYV NN MY
// DR N1I'R NNTOON NN
public static string Mystery(List<string> lst)
{

Node<string> posl lst.GetFirst();
Node<string> pos2 = posl.GetNext () ;

while (pos2 != null)
{

if (pos2.GetInfo().Length > posl.GetInfo() .Length)
posl = pos2;
pos2 = posZ.GetNext () ;
}

return posl.GetInfo();

4 NYNVY
: 9O NN

public static List<char> Mystery (List<string> 1lst)
{

Node<string> posl = lst.GetFirst();
List<char> lstRes = new List<char>();
Node<char> pos2 = null;

while (posl != null)
{

pos2 = lstRes.Insert (pos2, posl.GetInfo() [0]);
posl = posl.GetNext () ;
}

return lstRes;

: WIN MY ,Mystery(....) 19N N INNY TTMINY DNNN DY NN PN
[(‘Hello’7’ “W()rld”’ (‘here”’ 6(I’7’ 6(am”]

.N9WAN DY NN MYV NN MYY A

9WHN MW NININNY )
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5 NYNY
:TPDONPIN NOWN NNM)

public static bool Secret (List<int> 1lst, int x)
{

bool res;

int tmp;

if (lst.IsEmpty())
res = false;
else

{

tmp = lst.GetFirst().GetInfo();
lst.Remove (1st.GetFirst());
res = (tmp == x) || Secret(lst, x);
lst.Insert (null, tmp);

}

return res;

1 Ist = [60, 13, 97, 15, 36] : mdwAN My, Secret(Ist, 10) 11030 MNAY NYIWON PN NN N

MY TN N PYOI MNY IR NV TIY PINNY T Secret(...) NN )Y NHNT NN .2

st nnpowa DN
72201 NNNYN 90N9D NIANNY IIWIN ,Secret(...) NDIVON MINA INND DNN L)

.N9IWAN DY NN MYV NN MW T

6 NYNY
: IDWON NN
public static void What (List<int> 1lst)
{
int x;
Node<int> pos = lst.GetFirst();

while (pos != null)

{
X = pos.GetInfol();
pos = lst.Remove (pos) ;
lst.Insert (null, x);

.N9IWAN DY NN MYV NN MY . N
9WHN MW NN INNY A
TN 702 TINPNRN NDWON MDY NN IOUNY TI WTINN NDIWIN DX IWHND L)

.Y P92 7 YDA NYNN List<T> NpYNnd 15309 19D IdINPNN NDWoN AN wWHNn .7
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7 NYNVY
LDMNRN MNMIPNI DXIIYN DD NN NPINNY DYDY DMODN NV NYAPNN NV 1AND
.19 NPN NYAPNNN NIYINY NN

8 NYNY
YTPANON ITOI NMNN NNPOYIN DX NNNY DPINNDY MNIND NDOYI NOAPNN NYIVD 1aNd
NN P

9 NYNY
NYAPNNN NHIYIN MDD .DMIIN DIV AMN NN OMNN HY NOWI NYAPNN NYIWVS 1aND
.DMINNN DOYNNN DI TN TIY P DNV 7D 1DTvN

10 nHNVY

7Y DYDY MTIPIN DO X NOOTMY (Point) MTPI DY NdWY NOAPNN N2V 1Nd N
.DMIVYN DITHINN IOV MOPTNINIPN

NN NPINNN NI 12N .PXT G DY MTIPI 1N N PYD NNOWIL MINYIY MTIPINY N .a
NTIPI P YWY ININ (NN DyHN MOV y-N TIWY 1) DAPNNN 9752 1NN NMD NTHIPIN
IO NNN

11 nHNY

TW : 7D NN NWTN NNOWI NPINNY DMNYY DM90N YW NINDOWA SNV NYAPNN NP 1aNd
MNWI2 n-N DIPNIY NPOINA OIIIYN DD NIN NYTNN NIV n-N DIPN MOIN YD HY
DOOVWAY IPNYY 0N 72931 NNX NNYIT DX M DNIDN DIPHN SNN OX .INMN
VTN

SO
:MNOYI INY NINM
Istl =[-3, 6, 8, 10, -5, 3]
Ist2 =[-4, 6, 2, 76]
[-7, 12, 10, 86, -5, 3] : 117 NYTNN NNOWIN NN PINN NYIVON

12 nHNY
NN TNIHN/Y N2 ITOI NIMMN ,DMNIDY DM90N DY NIV YNV NYAPNN NV H1IND
WTNN NYAN NIXR PINN NDIYIN .NDIY ITOI NN NN DIV, VTN NNX NDOYID
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13 NONY
: List<T> NpoNna 1259 N21y95 03195 NYIWaN NX 9PON

public Node<T> GetPrev (Node<T> pos)
NI pos DX .NDOWI NNTIPN PDINN DY DIPHN NN NPTNNY NI DIPN NYIAPN NN

aull TN 1IN NNHWRIN 7IDINN

.Y P92 T YO NN List<T> NpoNnm TINA NXIaN NN WNN N

M2WAN DY NITHINN DD MTNIY MNINION .2

.GetPrev(...) NYIYON NIIYA NMOYIN YW Remove(...) NOWIN IR UTNN VNN )

GN LN NPONNN DY KDY 1OV NPYNNRN DY 0w NN GetPrev(...) NYWaN M1 .7
1GetNext() 721NN NIV DY NIVNID NIV TPRI NI NNINIOY

14 NONY
: List<T> NpoNna 1259 N21¥95 05195 NYIWaN NX 9PON
public Node<T> GetLast ()

P2 NPN DOV NN .NNOYIL PINKD TDNRN DY DIPNN NN NPINN NDIYIN
.Y P92 7 Yo YN List<T> Npbnnn Tina ndwsn IXIWNN N

)0 ON .O(1) 1> N9wWaN Y DTN ATOY D ,NNOWIN DY NN IR NNWY I OND A
.DNDONY DMWY NN YPADM YTNND NDIYIN NN N

15 NNy
M2 POINY DIXRYI DNNX .P7192 MINY StudentList NPONNY NPXNYN NN N H1INd
.Student NPSNNY MION

16 NHNY

v NP NIwannn ,DoublyLinkedList 11°)9-T10 1)WIN IR MXN DT 9192 V Pyoa
NIV > DY 8PN DoublyLinkedList<T> NpoNnNm (MY TION) DMPIN NV DMIDNN
,BiDirNode DYaDIN N¥» P92 DNIONY OIND DY NODIN RN NIWIY TPNPIIT NPOIN
SDNTIPN OIND NNXY ,NNAN 7PDIND NNN : NN SNV TIY NDONY

.BiDirNode<T> nponnn X 1ANd .NX
wnn .BiDirNode<T> nNponna vy TN DoublyLinkedList<T> Nponnn NN 12N> .2

OYY — DPONNN PYNNI MYamn mMyon NN DoublyLinkedList<T> Nponna
SN TIVN TNPI-ITN NNOWIN NPYID NN D) IVANIY MO MDIVI)

M2WAN MDY DY TIND 19N NN .TENI-VTH DDOYIN YW PYHNRND MW NX INM L)
List<T> NnovwIn mbivab NNNvNa
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17 PONY
12TND NN INMN (unzip) ©INAD DNDN A5V DMP YT (zip) \NID DINII NN D7 OIMVYNI
.DMIN MITO HY DD X112 PIDYI N 90N INPNRN
2579190 MY TION NITOA DONT DMNMN 987 DI : DT PRI AMNX \NID I, 0NN NITO NP2
T G892 PYAI MNONMI NN
(P HNNPYN) DNNN NITO DX ,IINTD

A A A A GGGAACCCCCCCCT,T,T,AJA,AJAJAJALA A A A C
S NXNINN NITOD NI YN 1M

A4, G:3, A2, C:8, T:3, A:10, C:1

NITO2 DONN NN 7-H 109N OM , DA% 7 DWNIMP NNVYRIN DNNN NITOIY NINID 1N

INDD DY 009 3 G NN WO MWD 892 ,00Y9 4 A 1NN YN NYUNIN OGN .IUN

: DONN NVIYI NENINM ,09299W NOIWIN NN IWHN .N
public static List<ZipInfo> Zip(List<char> 1lst)

DN NXNINN NN DY MIDN .NXNON NNIYI NPINNI ONN DY NDIYI NHAPN NOWIN
L9892 PYAI MNDYIN T NPT YN (1IN0 W NMRY) ZipInfo NPYNNN 919N
: UML-N ©WIn2a ININNd

ZipInfo

char ch
long times

ZiplInfo (char ch, long times)
char GetChar()

long GetTimes()

string ToString()

: N9WON NN WNN .NDX9N NYW NN XIPIN N9WEY TIon ToNn .2
public static List<char> Unzip(List<ZipInfo> 1lst)

%95 TPNPHRN ONNN NNOYI AR NPINMDY ,NMNX NOND ,N¥NIN NNOYI NOIAPN NOWIN
00N 7Y NNV
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18 nHNVY

970 PN TA521 NNN OYI 9N TIY DI I1173) MIN RID DYDY HVW NTO NI GDIN NN NNIIP
NYN NI NP .NXIAPN DX MVN XD NXIAPA DPPY TIY DY NDIIN (D¥DIYN DY I»NN
IntSet NPSNNN PYWNN 0I9Y .0¥IY XID — NP

IntSet NpPYHNN PYNIN
.DMIOY D901 DY NNAP NPT NPYNNN

IntSet() NP NP N2 NOIWON

NN 1IRY ININD X 190NN NN NXIAPD NI NN

id Add (in
void (int x) 92T NYNAN NN N2WON N¥IAPA N¥N) X DN .NA

- NIXIAPA X¥NI X I90NN OX /NNN NPINND NDIYIN

bool Exists (int x) NN APY’

PN ION X DN .NNIAPA X 19D NN NP N9WON

void Delete (int x) 927 YN PN N9IWON N¥HAPA

5¥ MINIRN NP NN NPINNI set NXIAP NYAPN NN

IntSet Unify (IntSet set) FPR9IA ANIAPA SV set

5w PN NP NN NPINN) set NP NYAPH NN

IntSet Intersect (IntSet set) FPROLN NAPN YY1 set

: 72 N$HIAPN NN NINNNDD NNIND 7NN 19N
string ToString()
{X1, X2, X3, ...}

YN

set] N¥APA DWNN DMOONN 5 NP NN set2-) set] MNP SNV HW NN N¥ap .1
set2 MNP IN

O set] N¥IAPA DI DMIVONN NNIP N7 set2-) set] MNP NV SV PIPND Ny .2
.set2 N¥12Pa

NEMT) NN DNPIWN NN 120N IntSet NPYNNN IR IAND X
N9 99 HY HTNIN 70 N WO IntSet NPYNNN MLIWON NNX 99 YW MDA AN NN .2

N8P DY NDITHINN NN DDONY 1NN ONN .0MNIYY DMDN DY MNP NPOIY NORYN )
AP 1)
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19 NNy

STV IN DWW T DMNNNN DYDY DY GOIN NI PINN GOIN

IntSortedCollection NPoNNN PwIN
DYV D901 KW NYIY TTO PINN GOIN NPT NPYNNN

IntSortedCollection()

P77 PN GOIN NN N9WaN

void Insert (int x)

X 99011 NX PINNN GOIND DIXRNNN DIPNRY NDMNDIN NOWIN

bool Exists (int x)

PINHN GOIND NI X 190NN ON 'NHN! 1PN N9IWON
NINN PV

void Delete (int x)

9OINNI X N9DNN YW DIYNIN 9 NN PRI NIWON
NN

92T NYNIN NPNR NDIVAN GOINI DMP 1PN X DN

int[] GetAll()

4DINA DMI9DNN Y3 NX DINN TIVN NPINN NOWON
N2V 91702 0NN

string ToString()

S PINND GOIRD DX NIRNNDN NIND NIINND NN

[Xla X2, X3, "']

.2 TD2 DINN DMODNN

2NN NN OPEYN DX 120N IntSortedCollection NPYNNN NN 1AND

271N 170 M WY IntSortedCollection NPONNN MIYIN NNX DI DY MDY NX NN

APNN N2 Yo Hv

193) QOIN DY NITHINN NN DDOND 1N’ ONN .DMIOY D901 DY qDINI NPOIIY NONYN

AP0

20 NHNY

TN OXPYON DI IR YTNN W /DMADV 1907 — 6 P19 5 NTIAY 9T DX 21V YN 1PN

: NON TP MON»NN

.DM1950N 1902 PN FWIN GDIN N1 MWL IWNNYA N

990 YT OINYDY MYy yxann ToString() NOWINY T NPONNN MO IR WNHHN .2

YO N1 ,P191 ORIV InsertIntoSortedList(...) NYIVON ONXN IPTA : 129 .0MOLVN

.0oo
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21 nHNY

(2005 P ¥ 1112 NN HY NODIAN 1T NONY)

MIAYN NV NPTIN NN Expr NPYNNnm DIDVN IDRY DOWY RN PIINAVNY DY
.<numl> <op> <num2> :DYPON NYIZYN NI VIV IMIYN MV VIV

+, -, /0NN DYAIND TAR NN op .0-0 DT DOV DM9DN ON num2 ,numl
.D>190107N NV DY NOYANT NINIVN NIV DIXMNDN

3+4, 8/2, 7-10, 9*100 : 001w D»NAYN DMLY MININT YIIN PO

: ©YI91N DMNAYNN DMIVIAN NYAIN NN NYYIN Ist NINAYNN NNPVYIN
1st

List<Expr>

Y

'y . > o ° > ¢ . > \ null

Y \4
Expr Expl E Expr
numi o)

Xpr Xpr
op num2 numl P num2 numl op num2 numl op num2
(2] [+ [ (L] L] Y\ =] L) (o] [] oo

MW , VIV MNIAYN NV NPYY NN NDWI 505N NPYNHRN Expr NPONNN NN 12N .NX
NN NINNND NDIND DPINND DD 191 ,7NIYNN NN INNNDY DMI90101 INND
L0IVWAN MIAVNN NV

L0V MVN MV HYI1DIY NN NN public double Calculate() Nowon .2
220N M ADWI ITIN PN .1
WON NXIWNN .2

DMYN MY DY 55ON BHBYN NX NPINNN SumExpressions(...) NYIYAN NN VTN L)
0 TN TNV ,NPYM YINIYNNY DYIN DN 7NNAVNY NNYYIL DINNDIN DMNAVND
SumExpressions() N2WaN ,27)0 IPNI NININNN Ist "PNIAYNTN NNOWIN NIAY ,NNNTD
.908 TIVN NN PINN
7200 — (NPONN IR NOWIN ITIN PN .1

.(2 9y02a onanov Calculate() N2 WHNNWND NN NDIVON) NDIVON NN WHN .2



