PRG1T-wla
ANMDScala7 a7 b




MmOV R — PV A |

> https://prg1-2019.github.io/lecture/



https://prg1-2019.github.io/lecture/

nlotiZ 27 P22 lE

+ ETCHHBLNEDVPEDPNTVET,
https:/ / prg1-2019.github.io /lecture /web /wla.html


https://prg1-2019.github.io/lecture/web/w1a.html

@ AYDScala7z a7 b -avf7DFFE

+ AN D Scala % - sbt




7877 LDEITIA




7877 LDETITI

EEF

+» BEEZTHR (REWVTIHEES)

* AUNA TR WEEEETAHAR(C C++4 L)

v A5 7Y % @RS 7720 (JavaScript, Ruby,
Python7z &)

o V

+ AR a VoA 7 EARIEEEM 2 L 7 IR G T T T
(Java, Scala 7% &)




SEAT D AR

Pk an 4 D]

W-LoIY NS
R MG

Bl




AT SEADNIE]

BT

+ CPUDHERDIRAR 725 Z T 5.

<

« 7arI 37Ok
SPAZ S ETT 5 &)

o

N ke

— PR ART E 2 TR

apchZ AREICT 5 (o—Fae

3D 5,

+ | T, BRI, L, TNy FHRE



95 SERAWEEEEGSTHR

B a2 ARIDSER T 52D HE D IZO5 W, BT !

* AT 47 a—Fayto : Afflict>THRBR LB a5 37
=ia (EhE:E) zBEaalcBifli sy 7 b7

o SCMEDLTREENICEE D, V7 727 DEEENPKIBIZEE -7

2
N Al

Eiba v A FJDEEBIXELm ELTED, 2RIz —Fiit+
7}

E?/_A ) _AAﬁ —;Ait
T EZITHRE RS A,

* FHORAL T4 732 —FaAg7

+ C: clang % gcc / C++: clang++ * g++ / OCaml: ocamlopt



a4 T W EREETAR

$ cat simple.c 7075 MR ER LT
#include <stdio.h>

int simple(int a, int n) {
for(inti=1;i<=n;it++){a+=1;}
return a;

J
int main() { printf("1 + 2 + .. + 10 = %d\n", simple(0, 10)); }

$ clang -0 simple simple.c ol e

$ ./[simple
e 2 - k=55
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+ matlab, ocaml, perl, python, R, ruby, scala, Scheme (gauche, rabbit)
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$ scala

Welcome to Scala 2.12.8 (Java
HotSpot(TM) 64-Bit Server VM, Java
11).

Type in expressions for evaluation. Or

try :help.

scala> def simple(a: Int, n: Int): Int = {
def aux(a: Int, i: Int): Int ={
ifi>n)aelseaux(a+1,1+1)

}

aux(a, 1);

}

simple: (a: Int, n: Int)Int

scala> simple(0, 10)
resO: Int = 55

scala> simple(0, 30)
resl: Int = 465
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$ scala BTN PESZ AR A )t

Welcome to Scala 2.12.7 (Java HotSpot(TM) 64-Bit Server VM,
Java 11).

Type in expressions for evaluation. Or try :help.

scala> :load simple.scala
Loading simple.scala...
defined object Simple

Scala” 7 A )V (simple.scala) D&t A A A

scala> Simple.simple(0, 10) BEISCENICROAE R IAGEES
resO: Int = 55 simple BIZLD MO L
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scala>(+al)
<console>:1: error: ')’ expected but

integer literal found.
(+al)

AN

scala>b + 1

<console>:12: error: not found:

value b
b+1
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scala> Simple.simple(

res/: Int =55

)
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$ cat simple.scala $ scalac simple.scala
object Simple {

def simple(a: Int, n: Int): Int = { a 234 )b: Simple.class, Simple$.class
def aux(a: Int, i: Int): Int = {
if i>n)aelseaux(a+1i,i+1)
} $ scala Simple
aux(a, 1); 1+2+..+10=55

}

EZiT L FE R DOHIF

def main(arguments: Array[String]) {
pratlnCl + 2+ .. 10=—" ¢
simple(0, 10))
]
}
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® scalac fix.scala
fixl.scala:6: error: type mismatch;

fix0.scala:1: error: expected class or object faund  Unit
deﬁn.ition required: Int
def simple(a: Int, n: Int): Int = { aux(a, 1):
> J J

N\

fix0.scala:8: error: expected class or object
definition

println("1 + 2 + ... + 10 =" + simple(0, 10))
N\

one warning found
one error found

& scalac fix.scala

two errors found :
& scala Fix

& scalac fix.scala 1+2+...+10=11 PAVASYE

: . . ® scalac fix.scala
fixl.scala:4: warning: a pure expression does

nothing in statement position ® scala Fix

if i>n) aelseaux(a+1i,i+1) a0 s
VAN
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® scalac fix.scala
® scalac fix.scala
scalac fix.scala
scala Fix

scalac fix.scala

scala Fix
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q3-prg$ sbt

info] Loading settings for project global-plugins from plugins.sbt ...

info] Loading global plugins from /Users/wakita/Dropbox/lib/sbt/1.0/plugins
info] Loading project definition from /Users/wakita/Dropbox/doc/classes/q3-
prg/lecture / project

[info] Updating ProjectRef(uri("file: / Users / wakita/Dropbox/doc/ classes/q3-prg/
lecture / project/"), "lecture-build")...

info] Done updating.

info] Loading settings for project root from build.sbt ...

info] Set current project to root (in build file: / Users / wakita / Dropbox/doc/ classes/
q3-prg/lecture/)

[info] sbt server started at local:/ / /Users/wakita/.sbt/1.0/server/
317febbe5f3a3aa00801 /sock

sbt:root>


local:///Users/wakita/.sbt/1.0/server/317febbe5f3a3aa00801/sock
local:///Users/wakita/.sbt/1.0/server/317febbe5f3a3aa00801/sock
local:///Users/wakita/.sbt/1.0/server/317febbe5f3a3aa00801/sock

sbtDH]H:
Do 7 FxO1Da g L

sbt:root> 1x01/compile

info] Updating 1x01...

info] Done updating.

info] Compiling 7 Scala sources to /Users/wakita/.tmp/sbt/prgl9/
Ix01/scala-2.12/ classes ...

‘warn] /Users/wakita/Dropbox/doc/classes/q3-prg/lecture/Ix/1x01/
hello5a.scala:2:13: parameter value role in method hello is never used
‘warn] V> { D0 DEE IXHME

success| Total time: 3 s, completed Sep 27, 2019, 9:55:57 AM
sbt:root> 1x01/compile

[success] Total time: 0 s, completed Sep 27, 2019, 9:56:13 AM
sbt:root>
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sbt:root> 1x01/run
[warn] Multiple main classes detected. Run 'show discoveredMainClasses' to see the list

Multiple main classes detected, select one to run:
[1] Hellol

[7] Hello6
Enter number: [info] Packaging /Users/wakita/.tmp/sbt/prgl19/Ix01/scala-2.12/
1x01_2.12-0.1-SNAPSHOT jar ...

l[info] Done packaging.
1

info] Running (fork) Hellol
fe] 71 7 2208 ok 7!
success] Total time: 4 s, completed Sep 27, 2019, 9:58:47 AM

sbt:root>
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linfo] Set™¢tirrent project to 1x01 (in build file: / Users/
wakita / Dropbox/doc/ classes/q3-prg/)

sbt:1x01> compile

sbt:Ix01> run



& sbt
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sbt:root> project 1x01a_s

run 2 FCa VN1 )L &ELT

sbt:x0la_sbt> run

[error] /Users/wakita/Dropbox/doc/ classes/q3-
prg/1x01a_sbt/src/fix.scala:1:1: expected class or
object definition

[error] def simple(a: Int, n: Int): Int = {

[error] A

[error] (Compile / compilelncremental)

Compilation failed
okt

Jwll KNl ce By

sbt:1x01a_sbt> run

[error] /Users/wakita/Dropbox/doc/classes/q3-
prg/1x01a_sbt/src/ fix.scala:6:8: type mismatch;
lerror] found : Unit
lerror] required: Int
lerror] aux(a, 1);
error] N

I E ST S |
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sbt:x0la_sbt> run

[info] Running (fork) Fix
[info]1+2+..+10=11
12:24:10 PM

T hafriEl e By

SR ELR

sbt:x0la_sbt> run
[info] Compiling 1 Scala source to /Users/

wakita/.tmp/sbt/prgl8.is.titech.ac.jp /1x01a_sbt/
scala-2.12/classes ...

[info] Running (fork) Fix
[info] 1+2+...+10 =55
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[info] Set current project to cs1-Ix00a (in build file: / Users/wakita/tmp/Ix00a/)

> ~run

info] Compiling 1 Scala source to /Users/wakita/tmp/cslf/scala-2.11/classes...

error] /Users/wakita/tmp/1x00a/src/I1x00-a.scala:2: expected class or object definition
lerror] def simple(a: Int, n: Int): Int = {

error] A

error] /Users/wakita/tmp/1x00a/src/I1x00-a.scala:9: expected class or object definition
error] def main(arguments: Array[String]) {

error] A

lerror] two errors found

lerror] (compile:compilelncremental) Compilation failed

lerror] Total time: 2 s, completed 2015/10/06 6:27:08

1. Waiting for source changes... (press enter to interrupt)

info] Compiling 1 Scala source to /Users/wakita/tmp/cs1f/scala-2.11/classes...

info] Running Simple

il 0 1014 Ty oL mBIEdT A E

'success] Total time: 3 s, completed 2015/10/06 6:27:19 E )= N 50 b
“ ' =
2. Waiting for source changes... (press enter to interrupt) Q Eﬂ El/] 123 84V &HRAT

info] Compiling 1 Scala source to /Users/wakita/tmp/cs1f/scala-2.11/classes...
info] Running Simple

ko] 1t 2 £ 4 10 =55 S
success] Total time: 1 s, completed 2015/10/06 6:27:30 ﬂi;ﬁj L EI/\J;%{T RS Ll

3. Waiting for source changes... (press enter to interrupt)

enter
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® Scala D71 7 7 LDREIE, object H 5, main, App
® object/ class / trait S £ I X LEFE
e val x=expr: EHE S
® var x = expr: £HEHE & £ DYHEDEE

o type x =texpr: IE S

o def f(arguments..): T=>{... L &P X Y v FOERE
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Hello1@GitHub =

object Hello1 {
def main(args: Array[String)) {
Wi Lo A o L

)
)



https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello1.scala

</ Ma D 71 77 LOH (D)

Hello2@GitHub =

object Hello2 extends App {
Buiine 17752008 NtL5c% 1)

}



https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello1.scala
https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello2.scala

main BRI B D X 2 [ o6

Hello3@GitHub =

object Hello3 {
def main(args: Array|String]) {
printin("7 R 7 S V- NKXHIZZ 1"

printin(aFRH G T & (bE7 FA) T, ")
printIn("EHEH Y I KK (29 ©HPH) TI, ")

j
j


https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello3.scala

EHES & ZDFH

Hello4@GitHub =

object Hello4 extends App {
val instructorl ="lliHH & (HZ 7% FA) "

val instructor2 ="# & (£ wHPH) "

printin("ZER DY X" + instructorl + "TJ, ")

printin("{EE DHA 3" + instructor2 + "T9, ")

}



https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello4.scala
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Hello5@GitHub =

object Hello5 {

def hello(role: String, professor: String) {
println(role + "tH241%" + professor + "C9, ")

}
def main(args: Array[String]) {

hello("GaR", "mH H# (b E 72 TFA) "
hello("VHEE", " &I (29 WwHWH) ")

j
j



https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello5.scala

PHES L ZF DA

Hello6@GitHub =

object Hello6 extends App {
val instructors = List("fisH £

L
U

(bE TA) L "= B (29 w99 1

var instr = 0

def hello(role: String) {
assert(instr < instructors.length)
println(s"${role} {4 (X ${instructors(instr)} T, ")

instr = instr + 1

}

hello("#E7&")

hello("7EH&E")


https://github.com/prg1-2019/lecture/blob/master/src/lx01/hello6.scala
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