LINQ Fundamentals with C# 6.0

3EAHAHHA, T'PYIIYBAHHA TA

AI'PEI'YBAHHA JAHHUX

[luTanuga 8.3.




Po3risiHeMO iHIIIe JA)KepeJsio AaHUX

* @ausa manufactures.csv MiCTUTb JaHi PO BUPOOHHUKIB
aBTOMOOIJIIB: HAa3BY, KpaiHy 3i IITa0-KBapTUPOIO Ta PIK,
y SsKOMY iHpopMalli akTyaJbHa.

» V npukaazi pik oyzae 3aBxau 2016.

CBOWCTEA

manufacturers.csv CBONCTEa Qarna

= AonoaHuTensHO
lercTene Nnpu cbopke Het
KonupoBaTk B BbIXOAHOW Ka1 KonupoBaTk 601ee NO3AHIO BEPCUID
[onb30BaTeNbCKMA MHCTPYM
[lpOCTPaHCTEO MMEH NOAL30

=l Mpouee

Mma daina manufacturers.csv
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ALFA ROMEO,Italy, 2016

Aston Martin Lagonda Ltd,UK, 2016
Audi,Germany, 2016

BMW, Germany, 2016
Chevrolet,USA, 2016

Dodge,USA, 2016
Ferrari,Italy, 20616

Honda, Japan, 2016

Jaguar,UK, 2016
Lamborghini,Italy, 2016

MAZDA, Japan, 2016

McLaren, UK, 2016
Mercedes-Benz,Germany, 2016
NISSAN, Japan, 2016

Pagani Automobili S.p.A.,Italy,2016
Porsche,Germany, 2016

FIAT,Italy, 2016
Mini,Germany, 2016

SCION,USA, 2016




BusHauumo kj1ac Manufacturer AJjisi TPUMaHHA JAHUX

public class Manufacturer

{

public string Name { get; set; }
public string Headquarters { get; set; }

public int Year { get; set; }

}

private static List<Man|§factur*er‘|> ProcessManufacturers(string path) ® AHQJIOTIYHUU CTATUYHUU MeTOo/ 6}’,[[6!

{
var query =
File.ReadAllLines(path)

.Where(l => 1l.Length > 1)

.Select(l =>

{
var columns = 1.Split(',"');
return new Manufacturer

{
Name = columns[®],
Headquarters = columns[1],
Year = int.Parse(columns[2])
s

¥)s

return query.TolList();

24.11.2020

* 34YUTYBaATU PAAKU 3 Ppaly, BiAKAAAOYU IOPOXKHI

» [Ipo€eKTyBaTH KOKHUU PSAAOK HA 00’EKT TUIY
Manufacturer.

= [loBepTaTu cnucok o6’ekTiB Tuny Manufacturer.
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3’€eAHAHHA AAHUX

= LINQ-onepaTop Join() 103BoJISIE IOEAHYBATHU JlaHi 3 KiJIbKOX JiKepeJl.
= Jlogionum go onepatopa INNER JOIN 3 SQL.

* 3 TOYKH 30py CUHTAKCHUCY NOoAiOHUU A0 from.

* Hexal noTpibHO BHUBeCTU HaedEKTHUBHIIII aBTOMOOIJII Ta IITAa0-KBApTHUPHU iX BUPOOHHUKIB.

= Oneparop join O0yZe 34iMCHIOBATH 3’€JHAHHA 3a CHIJIbHUM 3HadyeHHAM (car.Manufacturer == manufacturer.Name).

= JlocTynHe TiJIbKW €KBi3’€JHAaHHH, TOMY IOPiBHAHHA BiJJ0yBa€ETbCA 3a JONIOMOIOI0 ollepaTopa equals.

2tati° void Main(string[] args) foreach (var car in query.Take(10))

{

var cars = ProcessCars("fuel.csv");

Console.WriteLine($"{car.Headquarters} {car.Name} : {car.Comb
var manufacturers = ProcessManufacturers("manufacturers.csv");

}
var query = =
Ese wa Eet e BN C:\Windows\system32\cmd.exe
join manufacturer in manufacturers Japan PRIUS
on car.Manufacturer equals manufacturer.Name ]abam PRIUS -
orderby car.Combined descending, car.Name ascending Japan PRIUS c
select new USA MALIBU
Germany Jetta Hybrid
manufacturer|.Headquarters, I Japan CT 200h : 42
s USA FUSION HYBRID FWD
: car.Combined Japan PRIUS v : 42
2

n Korea Sonsz
n CAMRY HYB
s any key




3’€eAHAHHA AAHUX

= 3BEPHITh yBary, 10 eKBi3’€JHAaHHS BiJKHJaTHMe BUPOOHUKA, [IJIS IKOI'O HEMAE eKBiBaJIeHTa B
manufactures.csv.

» Hanpuksiaza, BugaauBiu BupooHruka TOYOTA, oTpruMaeEMo iHIIWKA BUBIJ; CAWindows\system32\cmd.exe
USA MALIBU : 46
B Germany Jetta Hybrid : 44
* Hemae iHpopMaLil A/ 3B’A3yBaHHA, 1100 OTpUMaTH JaHi mwono Ilpiycis. Japan CT 200h : 42

USA FUSION HYBRID FWD : 42

South Korea Sonata HYBRID SE : 42
South Korea Sonata HYBRID : 4]
USA C-MAX Hybrid FWD : 40

Japan ES 3066h : 40
= 3aCTOCOBYIOYU CUHTAKCHUC METO/IiB PO3IIUPEHHS, MATUMEMO: e R T e -

Press any key to continue . . .

var query2 =
cars.Join(manufacturers,
¢ => c.Manufacturer,
m => m.Name, (c, m) => new

{
m.Headquarters,
c.Name,
c.Combined

}

.OrderByDescending(c => c.Combined)
.ThenBy(c => c.Name);



3’€eAHAHHA AAHUX

var query2 =
cars.Join(manufacturers,
¢ => c.Manufacturer,
m => m.Name,
(c, m) => new
{
Car =:¢5
Manufacturer = m
19
.OrderByDescending(c => c.Car.Combined)
.ThenBy(c => c.Car.Name)
.Select(c => new

{
c¢.Manufacturer.Headquarters,
c.Car.Name,
c.Car.Combined

})s

foreach (var car in query2.Take(10)) I

{

* {KIo € noTpeba B NOBHOMY 3’€/JHAHHI
iHpopMalii, MO>kHa 3JIiNCHUTH NPOEKIIiI0 HA
00’ekTH TUliB Car i Manufacturer.

= Jleuio 3MiHUTBCS J1IAMOA [IJ1S ollepaTopa
OrderByDescending().

» JlogaMo onepatop Select() A5 BifobpaXkeHHs
JlaHWX Y HOBI 00’ EKTHU.

* TakuM 4YMHOM, iCHYyBaTHUMe JOCTYI 0 BCiX
3’€JHAaHUX JaHUX.

Console.Writeline($"{car.Headquarters} {car.Name} : {car.Combined}");

h

24.11.2020
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3’€eAHAHHA JAHMX 34 KiJIbKOMa aTpUOyTaMu

= JlonaMo SIK KpUTepin 3’€IHAHHA 1Iie 1 PIK.
= JIJi OO JI0BEAEThCS CTBOPOBATH 00’ EKTU aHOHIMHOIO THUITY.
= 3BEepHITh yBary, 10 Ha3BW BJIACTUBOCTEN NMOBHUHHI OYTU OJHAaKOBUMHU.

* TakuM 4MHOM, BifiOyBa€eTbCs 3’€AHAHHA 3a CKJIaJeHUM (composite) KIH04YeM.

var query =

from car in cars
join manufacturer in manufacturers

on new { car.Manufacturer, car.Year } I var query2 =
equals cars.Join(manufacturers,
new { Manufacturer = manufacturer.Name, manufacturer.Year } ¢ => new { c.Manufacturer, c.Year },
orderby car.Combined descending, car.Name ascending m => new { Manufacturer =
select new (c, m) => new
{ {
manufacturer.Headquarters, m.Headquarters,
car.Name, c.NameJ
car.Combined c.Combined
}; }s

foreach (var car in query2.Take(10))

{

m.Name, m.Year },

Console.Writeline($"{car.Headquarters} {car.Name} : {car.Combined}");

}
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I'pynyBaHHA JaHUX

* CnpoOy€eMO 3rpyInyBaTU aBTOMOOWII 3a IX BAPOOHHWKAMM Ta IOKa3aTH 110 TOIM-2 aBTOMOOIJII 3

KO>XHOI I'pyIIU.
= 3anuimeMo YaCTHUHY YMOB 3ad JOIIOMOI'OX0 CHHTAKCHUCY 3allMTIB.

» [pynyBaHHs chopMye «KulieHi» (buckets) 3 faHMMU 3rifHO 3
Ha3BOI0 BUPOOHUKaA aBTOMOOGIIIB (Key):

static void Main(string[] args)

{

var cars = ProcessCars("fuel.csv");
var manufacturers = ProcessManufacturers("manufacturers.csv");

var query =
from car in cars
group car by car.Manufacturer;

foreach (var result in query)

[ I
Console.WritelLine($"{result.Key} has {result.Countk)} cars");

-

C\Windows\system32\cmd.exe

has 1 cars

FIAT has 11

i has 34 ¢

N has 8
Subaru has 2
Bentley has
Buick has 20
Ford has 86 cars
HYUNDAI MOTOR COMPANY has 43 cars
LEXUS has 35 cars
MASERATI has 8 cars
Roush has 4

TORS CORPORATION has 41 cars

bishi Motors Corporation has 13 ¢

Rolls-Royce Motor Cars Limited has 8 ¢
TOYOTA has 50 cars

Volvo has 26 cars
Chrysler has 11 cars
Lincoln has 23 cars

GMC has 43 cars

RAM has 11 cars

CHEVROLET has 1 cars

Jeep has 38 cars

Land Rover has 11 cars
Press any key to continue




I'pynyBaHHA JaHUX

. CA\Windows\system32\cmd.exe
* PeaJsizyemMo0 NOBHY YMOBY:
200h : 42
foreach (var group in query) S 3eeh : 40
r MASERATI
: ) ) ) ) Ghibli S RWD : 19
Console.Writeline(group.Key); Ghibli V6 Rear Wheel Drive (RWD) : 19
foreach (var car in group.OrderByDescending(c => c.Combined).Take(2)) [SsEEd
{| Roush Mustang : 16
- - - - Roush Mustang : 16
Console.Writeline($"\t{car.Name} : {car.Combined}"); Volkswagen
} Jetta . 44
¥

= HasBwu BI/IpO6HI/IKiB 3’IBJITIOTHCA HEBIIOPAAKOBAHO.

= KpiMm Toro, a5 mapku Chevrolet icHye 2 3anucu Ha3BU: ATS @ 2
«CHEVROLET» Ta «Chevrolet», 1110 moTpi6HO 6yse BUIIPABUTH. THEXNELL

Q70 HYBRID : 31

Q50 HYBRID : 30
KIA MOTORS CORPORATION

Optima HYBRID : 38

Optima HYBRID EX : 37
Mitsubishi Motors Corporation

LANCER : 30

LANCER : 28
Rolls-Royce Motor Cars Limited

Wraith : 15

Ghost : 15




I'pynyBaHHA JaHUX

= Jlng ycyHeHHd ayoJuiiB Chevrolet 6yaeMo 3BOAWTH BCi HA3BU [0
BEJIMKUX JIITED.

» Y TOH Ke 4ac BINOPSJKYBaHHS YCKJIAJAHIOETbCS, OCKIJIbKM EJUHUMN HAOIp AaHUX
pO30HMBCS HA I'PYIIH.

* [loTpiObHO 3i6paTH MOrpynoBaHi AaHi B 3MiHHY, BiJHOCHO SIKOI MO>KHa Oy/ie
pOOUTHU COPTYBaHHS.

var query =
from car in cars

group car by car.Manufacturer.ToUpper() into manufacturer
orderby manufacturer.Key
select manufacturer; 1

= 3amnuc 3a J0NOMOI0K METO/IB PO3IMIUPEHHS JAel0 MPOCTIIUM:

var query2 =
cars.GroupBy(c => c.Manufacturer.ToUpper())
.OrderBy(g => g.Key);

C:\Windows\system32\cmd.exe
AGANI AUTOMOBILI S.P.A.
Huayra Coupe : 13

Boxster : 26
Cayman : 26

1568 HFE 4X2 : 24
Promaster City : 24

OLLS-ROYCE MOTOR CARS LIMITED

Wraith : 15

3 Mustang :
Mustang :

IMPREZA SPORT : 31

TOYOTA
PRIUS Eco : 56
PRIUS : 52
VOLKSWAGEN
Jetta Hybrid : 44
Jetta : 33

S60 FWD : 30
S60 Inscription FWD :
Press any key to continue .
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'pynyBaHHA iepapXiyHMX JaHUX 3a gonoMorox GroupJoin()

* OnepaTop NPONOHYE Bijipa3y 3’€HAaHHSA Ta IPyNyBaHHSI.

[lounHaTUMEMO 3amUC 3alIUTYy 3 TOTrO 00’EKTA, 3a IKUM Oy/ie BiOYBaTUCh
rpynyBaHHs, - manufacturers.

OnepaTtop GroupJoin() Bce e 3aCTOCOBYE KJIKY0Be CJI0BO join, MpoTe B napi 3
KJIDYOBUM CJIOBOM Into.

var query =

from manufacturer in manufacturers

join car in cars on manufacturer.Name equals car.Manufacturer
into carGroup

orderby manufacturer.Name

select new

{
Manufacturer = manufacturer,
Cars = carGroup

i

foreach (var group in query)

I
L

Console.Writeline($"{group.Manufacturer.Name}:{group.Manufacturer.Headquarters}");
foreach (var car in group.Cars.OrderByDescending(c => c.Combined).Take(2))

Console.Writeline($"\t{car.Name} : {car.Combined}");

C:A\Windows\system32\cmd.exe

Pagani Automobili S.p.A.:Italy
Huayra Coupe : 13
Porsche:Germany
Boxster : 26
Cayman : 26
RAM:USA
1560 HFE 4X2 : 24
Promaster City : 24

Rolls-Royce Motor Cars Limited:UK

Wraith : 15
Ghost : 15
Roush:USA

Roush } Mustang :
3 Mustang :

SCION:USA

TA

iA
Subaru:Japan

IMPREZA :

IMPREZA SPORT : 31
TOYOTA: Japan

PRIUS Eco :

PRIUS : 52
Volkswagen:Germany

Jetta Hybrid : 44

Jetta : 33
Volvo:Sweden

S606 FWD : 30

S60 Inscription FWD :
Press any key to continue .

29




'pynyBaHHA iepapXiyHMX JaHUX 3a gonoMorox GroupJoin()

* CMHTAKCHUC METO/IiB pO3IIHNPEHHSI:

1 P alc# Quenes
var query2 =
manufacturers.GroupJloin(cars, m => m.Name, ¢ => c.Manufacturer,[lw

A 10of 2 v (extension) IEnumerable<TResult> |[Enumerable<Manufacturer>.GroupJoin<Manufacturer, Tinner, TKey, TResult> (lEnumerable<TInner> inner, Func<Manufacturer, TKey> outerKeySelector,

Func<Tlnner, TKey> innerKeySelector, Func<Manufacturer, |lEnumerable<Tinner>, TResult> resultSelector)
Correlates the elements of two sequences based on equality of keys and groups the results, The default equality comparer is used to compare keys.
resultSelector: A function to create a result element from an element from the first sequence and a collection of matching elements from the second sequence.

var query2 =
manufacturers.GroupJoin(cars, m => m.Name, ¢ => c.Manufacturer,
(m, g) =>

new

{
Manufacturer = m,
Cars = g

1)

.OrderBy(m => m.Manufacturer.Name);
foreach (var group in query2)
{

Consofle.Writeline($"{group.Manufacturer.Name}: {group.Manufacturer.Headquarters}");
foreach (var car in group.Cars.OrderByDescending(c => c.Combined).Take(2))

{

Console.Writeline($"\t{car.Name} : {car.Combined}");

24.11.2020 } 12



pynyBaHHA HaMePEeKTUBHILINX ABTOMOOI/IIB 32 KPpalHOIO0

* Cnoco6iB BUpIMIUTHU 3a7a4y 6araTo. Hanpukiaz, fonyiiemMo rpynyBaHHs 40 iCHYHO4YOro 3aluTy:
= CrpymnoBaHi JjaHi Tenep He MAaTUMYTb aTPUOYTIB var query =

Manufacturer i Car.
= Temep 6yne Key (kpuTepiit rpynyBaHHa — Ha3Ba
KpaiHu).

» Kpim Toro, noBeneTbcs critocHyTH (flatten)

rpymnu, 106 o6paTu TPiMKKA Hane(PeKTUBHIIINX
aBTOMOOIJIIB:

I
L

from manufacturer in manufacturers

join car in cars on manufacturer.Name equals car.Manufacturer
into carGroup

select new

{
Manufacturer = manufacturer,
Cars = carGroup

} into result

group result by result.Manbfacturer.Headquarters;

foreach (var group in query)

Console.Writeline($"{group.Key}");
foreach (var car in group.SelectMany(g => g.Cars)

.OrderByDescending(c => c.Combined)
|. Take(3))

Console.Writeline($"\t{car.Name} : {car.Combined}");



pynyBaHHA HaMePEeKTUBHILINX ABTOMOOI/IIB 32 KPpalHOIO0

= Peastizanidg 3a OIIOMOT0K0 CUHTAKCHUCY METO/iB PO3IIHUPEHHS:

var query2 =
manufacturers.GroupJoin(cars, m => m.Name, ¢ => c.Manufacturer,
(m, g) =>
new
{
Manufacturer = m,
Cars = g

})

.GroupBy(m => m.Manufacturer.Headquarters);

foreach (var group in query2)
{ I
Console.WritelLine($"{group.Key}");
foreach (var car in group.SelectMany(g => g.Cars)
.OrderByDescending(c => c.Combined)
.Take(3))

[ stn |

Console.WritelLine($"\t{car.Name} : {car.Combined}");

3

BEX C:\Windows\ system32\cmd.exe

560 : 30

Range Rover Sport TDV6 :

Range Rover TDV6 : 25
XF : 24

Germany
Jetta Hybrid : 44
328d : 36

Smart fortwo (COUPE)

MALIBU : 46
FUSION HYBRID FWD : 42
C-MAX Hybrid FWD : 40
Japan
PRIUS Eco : 56
PRIUS : 52
PRIUS c : 5@
South Korea
Sonata HYBRID SE : 42
Sonata HYBRID : 4
Optima HYBRID :
Hong Kong
HYBRID : 31
HYBRID : 30
9 HYBRID AWD :

FWD : 30
Inscription FUWD :
WD : 29

to continue .

L

25




ArperyBaHHA JAaHHUX

system32\cmd.exe

SO . . . U B C:\Windows)
» 3iMCHIOETHCSA 3a JOIIOMOTI 00 ONEePaTOpPiB, SIKi 3IiIMCHIOIOTh OOYHCIEHHS:

Avo:*
Avg:

Count(), Sum(), Min(), Max(), Average().

* HaBiTbk rpynyBaHHs € ¢OpMOIO arperyBaHHsI JaHUX.

= JloTpibOHi /11 BUBOJY IEBHOI CTAaTUCTHUKHU, PE3IOME LIOJ0 JAHHUX.

* BuBegemMo MiHIMyM, MAKCUMYM Ta CepeJHE 3HAYEeHHA MOKAa3HUKA
epekTrBHOCTI Combined /151 KOXXHOTO 3 BUPOOHUKIB.

var query =

Chrysler
Max:
Min: 19
.5454545454545

Avg:

Lincoln

Max:
Min: 16

Avg:

Max:
Min: 1
Avg: 18.79066976744186

Max:

.8260869565217

from car in cars Min: 1
group car by car.Manufacturer into carGroup CHRRCLE;“EZ
select new foreach (var result in query) LEVE
{ { Min:
Name = carGroup.Key, sole.WritelLine($"{result.Name}"); Y
Max = carGroup.Max(c => cfCombined), onsole.WritelLine($"\t Max: {result.Max}"); Max :
Min = carGroup.Min(c => c.Combined), ole.WritelLine($"\t Min: {result.Min}"); ”ll’j 15 s
Avg = carGroup.Average(c => c.Combined) )lt WritelLine($"\t Avg: {result. ﬁygl"); Laijovéfé' s
¥s h




ArperyBaHHA JAaHHUX

" bysneMo BOOPsSIJKOBYBAaTU BUPOOHHKIB 3a Hae(PEeKTUBHILIMMH
ABTOMOOIJIAMU.

= 3BepHiTh yBary, o LINQ 6yzae Tpuyi npoxoAuTH Habip faHux y carGroup,
11100 3HAUTHU MAaKCUMYM, MiHIMyM Ta cepeJIHE 3HAYEHHS.

var query =
from car in cars
group car by car.Manufacturer into carGroup
select new
{
Name = carGroup.Key,
Max = carGroup.Max(c => c.Combined),
Min carGroup.Min(c => c.Combined),
Avg carGroup.Average(c => c.Combined)
} into result
orderby result.Max descending
select result;

C\Windows\system32\cmd.exe

Min:
Avg:

Chevrolet

Max: 46

Min:
Avg:
Volkswagen
Max:
Min:
Avg:

Max:
Min:
Avg:
HYUNDAI MOTOR
Max:
Min:
Avg:

Max:

Min:

Avg:
Lincoln

Max:

Min:

Avo:
Avg:

7.1515151515152

42

16
22.86064651162791
COMPANY

42

18

25.9302325581395

42
15
24,

40
16
20.82608869565217

KIA MOTORS CORPORATION

Max:

A0
50



ArperyBaHHA JAaHHUX

* BiZANOBIIHUM CUHTAKCHUC METO/iB PO3IIUPEHHS MOXe OyTH 0i/iblll eEeKTUBHUM, OCKIJIbKH
NPOINOHYE EAMHUI MeTos Aggregate() /1A 06YHUCIEHHA MaKCUMyMY, MiHIMyMy Ta cepejHbOTro
3HaYeHH4. Bi3bMeMO0O HOT0 BepCilo 3 HACTYMIHUMU NIapaMeTpaMHu:

» [loyaTKOBUM CTaH aKyMy/sTopa (36Mpada JaHUX JJisd CTATUCTUYHUX O0YUCJIEHD).

" f[ﬂM6ﬂa—BI/IpaS, SIKMH BU3Ha4YaTUMe BBaEMOﬂiIO dAKYMYJIATOPAa 3 o0’ektoM Car Ta HaZldHHA aKyMYJIATOPY AaHUX
AJId OHOBJIEHHA CTATHUCTHUKMU. BUKJIMKaA€ETHCS OJHWH pa3 AJid KOKHOI'O €JIEMEHTY HOCJ'IiﬂOBHOCTi.

= JIam6aa-BUpa3, SKMK NOBEPTATUMeE Pe3YJIbTAT Ha OCHOBI JJAHUX aKyMYJIATOpA.

var query2 =
cars.GroupBy(c => c.Manufacturer)
.Select(g =>

{

var results = g.Aggregate(|)

A 3 of 3 ¥ (extension) TResult IEnumerable<Car>.Aggregate<Car, TAccumulate, TResult> (TAccumulate seed, Func<TAccumulate, Car, TAccumulate> func, Func<TAccumulate, TResult> resultSelector)
Applies an accumulator function over a sequence. The specified seed value is used as the initial accumulator value, and the specified function is used to select the result value.

seed: The initial accumulator value,

24.11.2020 @Mapuenko C.B., Y/IBK, 2020 17



ArperyBaHHA JAaHHUX

public class CarStatistics

{

public CarStatistics() = Jli4 cupoljeHHA pob0TH 3 METOJ0M PO3LIMpPeHHA Aggregate()
{ % 3 PUL P
S~ MO>Ha CTBOPUTH arperyrw4uu KJjac, TyT HazBeMo roro CarStatistics:
} Min = Int32.MaxValue; = Jlpyruy napaMeTp MeTOAY MOTpebyBaTUME iHIIOTO METOAY, 10 MOB’sKe
public CarStatistics Accumulate(Car car) AKYMYJIATOP 3 00 €KTaMH ThIy Car.,
{ = CTBOpPHMO B HalIOMY KJaci cneniasibHuid MeTos Accumulate() Ta BBegeMo 2
Count += 1; BJIACTUBOCTI J11 NpOMixKHUX 064yucyieHb: Total i Count.
Total += car.Combined; R .
Max = Math.Max(Max, car.Combined); * Ha noyaTKy MakCMMyM IPOiHilia/si3yeEMO HAUMEHIIXUM [Ji1 TUIY 3HAYEeHHM,
Min = Math.Min(Min, car.Combined); 11006 peuITa 3Ha4eHb Oy/IM 3aBXK/AU OI/IbIIUMU.

return this: = MiHiMyM npoiHilianizyeMo HaMOIbIIKMM [/ TUILY 3HaY€HHAM, 11106 penita
)
} 3Ha4YeHb OYJIM MEHILIUMH.

) .. = YV MeToai Accumulate OHOBJIIOEMO CTAaTUCTUYHI JIaHi Ta IPOMIKHi 3HAUEHHA.
public CarStatistics Compute() A A p

{ = Tperiit napameTp MeToay Aggregate() IOBUHEH Ha/laBaTH Pe3y/IbTAT
Avg = (double)Total / Count; 004YHMC/IeHb, TOMY B HalloMy kJiaci BBezieMo MeToz Compute(), skuii chopmye

} return this; pe3yJbTaT ycepeJHeHHA JaHUX.

public int Max { get; set; }
public int Min { get; set; }
public int Total { get; set; }
public int Count { get; set; }
public double Avg { get; set; }
24.11.2020 @Mapuenko C.B., Y/IBK, 2020 18



ArperyBaHHsA AaHMX (BUIVIAJ 3alUTY)

var query2 = C:\Windows\system32\cmd.exe
cars.GroupBy(c => c.Manufacturer)
.Select(g =>

{ 19
=y = e 2 13
var results = g.Aggregate(new CarStatistics(), 15
(acc, c¢) => acc.Accumulate(c),
X v . Q
acc => acc.Compute()); P ii
2
return new 17
{ Aston Martin Lagonda Ltd
= Max: 17
Name = g.Key, G ia
Avg = results.Average, Avg: 15
Min = results.Min, Lamborghini
Max: 17
Max = results.Max e ié
¥ Avg: 14
}) T .
.OrderByDescending(r => r.Max); e

Min:

Avg:
Rolls-Royce Motor Cars Limited
Max: 15
Min: 14
Avg: 14
agani Automobili S.
Max: 13
Min: 13
Avg: 13

ress any key to continue




NAKYIO 3A YBATY!

HactynHa Tema: OCHOBH MOAY/IbHOT'O TECTYBAHHS 00’€EKTHO-OPi€EHTOBAHOI0 KOAY
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