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Elixir J2£ 7t Erlang VM "z AT (s B4 fE 15 5, Erlang VM 2124701 X

RGN AAEIE . Elixir BATERTEL RS DX, BUEFE ITR

T Ho ZEFE Elixir fE1ETA 1L 0o > R BN A 5

24 Elixir

2225 Elixir I 2> 2R\ 22285 Erlang, [A 4 Elixir 75 % Erlang iz 47. %8 Elixir
B AR T AT S BRI T MR R UL T T S R RS wed Elixir ()5
o RO Elixir A CMET 1.6.0) , LAMEAEH P s 61

TS

A LR T AR A AN 2, EATTE R AR IX R
$ elixir -v

Erlang/OTP 20 [erts-9.2] [source] [64-bit] [smp:4:4] [ds:4:4:10]
[async-threads:10] [hipe] [kernel-poll:false]
Elixir 1.6.0 (compiled with OTP 19)

E § FF9 a2 elixir -v, RJ54% Enter BELLA B 450 . AT %M
LW B R AR I Elixir FUAS

PATIE WA 28 Elixir (9% THE, JUHEAS 6 &, 2R plEia ]
2| Elixir 22 7.2 shell, 1Ex. 22—

1 https://elixir-lang.org/install.html
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$ iex

Erlang/OTP 20 [erts-9.2] [source] [64-bit] [smp:4:4] [ds:4:4:10]
[async-threads:10] [hipe] [kernel-poll:false]

Interactive Elixir (1.6.0) - press Ctrl+C to exit (type h() ENTER for help)
iex(1)>

XA I shell JEH3E & F K 248 Elixir AR AR RS 4 texsm T
JAANEE AT, AR )54 Enter SR SR, -
iex> I0.puts "Hello, World"
Hello, World
:ok
e 1Ex HY, Fi Tab SV LASEIL A BN DI RE: MR cerl + C ISR H .
AL 7RG ARE R i R A%

introduction/hello_world.exs
I0.puts "Hello, World!"

AT, RSN exs AT 88 ex CAIZiIEAIHESCAE) o
A DAE £ AT S AT A, R s

$ elixir hello_world.exs
Hello, World!

B UL BN, AR BUER] Elixir 247 B i =8 T .

FELREIIR

B o] LAZEA B Rt BB, e ihits JRRIHE . MR LAZEA
Tor Elixir 4 gz LG RAIb R,

2 https://pragprog.com/book/cdc-elixir/learn-functional-programming-with-elixir
3 https://elixirforum.com/t/learn-functional-programming-with-elixir-pragprog/5114
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Thinking Functionally

i B R B . R A TR BRI, kB — ANk
IR Z FNEAE R AR . XA I, — BRSO,

PFETE S AL, 2T S ABEEIR. ESOTE L A
RZ, BIan U IS BEhJT AL T Swift) « HMBUBIIZER kg
MZORMEAET CHEE) « MBUFTIITR (EREAET S4EE T TR Java) o

(TS T S eeaw, & st S A NI 1 U S R

1.1 N 2L TERHINRIE

Why Functional?

2 P Y AL AR A S B i I AN e v S o Y S AR e A — Rl i
o REWE MR TTEIEAREM BRI R . BATH E R, 7]
FEHOAL B AT 55 R A . BT CPU M RRAR HME T ORI 2t T, FRATIANRE
FRHLSL G 5 AR JF 254 IR CPU [, RRsRIMBE M 4%, HEZHIK
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ALPE ), BRA TG G S I R AMIFAT (KARRS . AN, & ORI ) 6 521K
SR B AR T I AL

1.1.1 HIINESHERE

A h F L AR . X EMAE P FRR 2 5 | -HAHE (A, IF H.
ATLMBSOX S . PIAR{E 23 R T Atk s 3B 25 S ats OME LURS I PR o 0t
[IX /> Ruby JHIAS:
list = [1, 2, 3, 4]
list.pop
# =>4
list.push(1)

#=>[1, 2, 3, 1]

puts list.inspect
#=>[1, 2, 3, 1]

FEAZE S, (REABIRZRURZREAD, EOQEL PR, AL
FUHEREA Yo VKA LU AN s R e 2Ok S 8l . DUERR R AN R
(K122 AR FATIZAT HF RN U X AME, WA R ERAE T i 50— ANk
SPEOXAMEREAA, RAERAT A ? XA . AR AT DU E R, X
ZTT RN DR RAT o T AVF 22 i & 2T 5 AR U 0E AR AL . SR, X
AEME1 5 R RS AL T A IS

1.1.2 FEOXRFRE
TR AR, REUL A, FTA AR AR, (R

PRI R, RS RIVFZ AT WA, Jihe 2 b5
RV, BT AT EETT A 5015 R BGNGR R T 5 102 2 TR LA
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M lambda JREZ| R RiE

FEARS T, Gk EAARE. AR EMAERR, DL AR
Mg E. EATRA 20 et 30 48, dBER Frar Q1 lambda 5T
o * EAMRAGE BB E S, E AT AT ST —— e R E R
e M. WMAIREBIFEM G FRETE S lambda, 3T LU E T & AR 225
Wi 1 e

a. https://en.wikipedia.org/wiki/Lambda_calculus

FiRE Elixire B —Mah&MREcES, RARRSEHMEE, B 5
2, BIVAE IS8 B A A R B g B O A B B | T . Ellixir DL BT
Erlang AR RGCNIAST, Dhfehase, WM TIFR BRI H « Erlang AR R
A7 30 SERII S, ATATEAT I AT EEEIAE] T 99.9999999%

AR Blixie XFERREGUE S, TR 2 4% CPU, 4’5 S Mk
(FARHs . £ e BT = A e s, mT DA Tt SEAE IR o BB AL
WDINPREIAZ MRS ANFTARME . BB, SRS . AR AR AT,
IEBATIAS AR E R T U6

1.3 [FEREANTGTEIE

e g vE 5 ST A, B AT B 2 AR MBI LR 56 B R MIFAT AT
%o BB RETE 5 QU T AT (AGE AT AR (. BRONTEDL T, REAS B8 ECHAT
—AMRERME. XERE AT A EWLIE. BRI T IMTES
REAE TR BRI 3

iHE LU Elixir £865:
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list = [1, 2, 3, 4]
List.delete_at(list, -1)
#=>[1, 2, 3]

list ++ [1]
#=>[1, 2, 3, 4, 1]

I0.1inspect list
# => [‘ZJ 21 3J 4]

Ust (AR AR SPERATAEM R, A ASFr . WA Ust
(RIE R AN AT AR IR T HAR R AR (B AR AL 224 1, W2 1345 7T L2 I F AT 1T
XA T A R R 24 A R B S () ek B, ATt T DO R IR AT Ak
Bk REBEKNMAED . RATRE AR BRI AR A ™ A B H 2 B AR
o 7 FYIFARILL, Elixir BATRIGBIREN, EREAE N UIEE
AT, AT LA R AR S

R (AL G i FE T 5 T MR A TR PO . XLl F i A T 42
(I BCHE R BB A ST IR SN 2L B2, Ruby ATEUMEH] freeze J5i%
AT A -

User = Struct.new(:name)

users = [User.new("Anna"), User.new("Billy")].freeze
# => [#<struct User name="Anna'">, #<struct User name="Billy">]

users.push(User.new("James"))
# => can't modify frozen Array

users.first.name = "Karina"
puts users.inspect
# => [#<struct User name="Karina'>, #<struct User name="Billy">]

BARURGHAL G TOE PR BN R AL T3, ER T LB S (e . VF
ZIPRNGAET, BTN freeze HEZE 2 4 (K AN AT AR {EL

A BRI BAT TRV (g R v S AR 5 o AEBRIFRAE S5 I, IR AR
ORI BARMESEE SR T L B R B, (HEA DRSS fit s
U RS 5 I AR5
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1.4 [ERAKREIIDEZER

FERRBA AL, MECEWERE P I EE TR WERAG S S 28
e WICTEBIEA R BB, e L83 Ak, IFiRMm—ME.
EATI R AR, HE AR TT.

K 2 A/ eR B AR AT DL SRRy . 2 pR BORAT U R R PRI
FI AR S O Ry K R e
o {HRAFZN.,
o RREINA R Z MBS RN .
o [RTIRFME, BREAS " EHARN.

ARG S M 1 pR PR SRR . 25— AR BT, W AN H
2 IRk 4L

add2 = fn (n) -> n + 2 end
add2.(2)
# =>4

XA AN, ST AR, JFIR A M. X K B B
T Hte B R 2 —— eI A RS AT T ), Rk o ARt

B (SUFETHE .

1.4.1 BFWAILERE

BRI A A R S R B A AR B3R, T AT A N 5% G 3 i A\ RV i 4
St Ao ARG )6 51 5 WAE X SAR RS, RIS AR AR A 0 7
o MERPPRESHIT AL B H . ET AR, W7 %R AR IR [F] A
FIMIEE R i, LURIXBE Ruby AR

class MySet
attr_reader :items
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def initialize()
@items = []
end

def push(item)
items.push(item) unless items.include?(item)
end
end

set = MySet.new
set.push( "apple™)

new_set = MySet.new
new_set.push( "pie”)

set.push("apple")

# => ["apple"]
new_set.push("apple")
# => ["pie”, "apple"]

MySet KA RVFHHILFE L I(EH. MIRATHH set.push I, push 751 HEAFEHL
HT set WMHRIMHIBIRE . BEERAMIZIT, MG Rk Z 1A IR
o TEMPIRESZ MR = A R MOBIOC R, T ERE P LRI 4E 3

BRI FE N BRATEAL T — ANk B FATTLALE Elixir HA# A )  5X
SEHRL ALK Myset 74«

defmodule MySet do
defstruct items: []

def push(set = %{items: items}, item) do
if Enum.member?(items, item) do
set
else
%{set | items: items ++ [item]}
end
end
end

%MySet{}
MySet.push(set, "apple")

set
set

new_set = %MySet{}
new_set = MySet.push(new_set, "pie")

I10.1inspect MySet.push(set, "apple")
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# => ["apple”]
10.1inspect MySet.push(new_set, "apple")
# => ["pie", uappzen]

55 2 A 6 R AN R LT G Elixir s, IU/EUR H T ZEANTE R AF
HEHE Z AW . (£ Ruby HIZRBIH, BRAELACRIET I3,
THEE TS BIRRN S AL Elixir 1, #AEZMSIAFAER, B 20 1
MR Ik myset.push BRI, BB AU, EHRR B — M & ERHE B
BAn ity e RIGTATERT set LR LIFAE BB IHTEVE . push EER S
HoFiRAl—ABrfE. DUk,

1.4.2 ESEDHEREE

PR A R B BOICARANAE T LUAE B B 2 HORIR [P A e AT

iex> Enum.map([ "dogs”, "cats", "flowers'"], &String.upcase/1)
["DOGS", "CATS", "FLOWERS"]

XEPAT A4 K Enun.map (ERBOTALILLE A4 K ("dogs", "cats",
"flowers" ) Fl— 44 string.upcase [fJFR%L. Enum.map BRI A %0136 4 ] 5
string.upcase N T AR P HIBREADNIH , HAEAE—ANFIIE, Prfi i Hle
RE o K o B 2 HAl bR BUE — Rl ok HA A BOBLE], FRATTR RS 5
EHTEAAN A RBOE R B AE T A

1.4.3 |EBV¥EHR

Elixir = FEHIE AR, ©F A% EE (1> FSHREER, HT
WEZANREITR G S BRI Y S — 2R, XL RIS H: 5214 "the
dark tower"IXFEM A, HAG HLHL R M bRl " The Dark Tower"o B T W1 R 15 K

def capitalize_words(title) do
join_with_whitespace(
capitalize_all(
String.split(title)

11
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end

BT UKEARRS 5 B FE

def capitalize_words(title) do
title
|> String.split
|> capitalize_all
|> join_with_whitespace
end

BIZHAPEANRB AL RGBS TR (S 5 %) o Wi
PrUL, Bt Elixir & #0206 6] 5 50 16, L 2 [R]) B 52 ] B R 9500 . R
capitalize_words Fe— ARl IXAMAREBAFIY, Fetfeli—AN Mg E: K5
e P K PR B3 5 B IR e B — A i e 1) 1] 2 2

PR RO P )RR FEA K I DS AR R A XSS R B0 28 0 (A
ARVED , HE B BATH S D) PRI R A, JF FLSE A SRR R R S5

1.5 FHHINRE

i SN RE SR R AT At gk i R, KRR R R N Al . MIELZ T, BRS
GRS o A S R T A e i) R 1 i 8 BR—— R M . P
W e i ZE N AR B /D, XK B, bug Wb, ET
i G A A A WU FEZ A DO, AR R TRE B — DR 74T SR A RS
R ZonBlie ] JavaScript Ay 42U 4E S 1 .

var list = [ "dogs”, "hot dogs"”, "bananas"];
function upcase(list) {
var newlList = [];
for (var 1 = 0; 1 < list.length; i++) {
newList.push(list[i].toUpperCase());
}
return newlList;

}
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upcase(list);
// => ["DOGS", "HOT DOGS", "BANANAS"]

iy A G P i ZAE I 450 CLhn for) 35 R IRAICE, JEBD
AR 1o XA, ROBTRS PAF A INE] newlist A2 H . AHIT, 1 H.
AEBE T -

EBATER Elixir A9A WA . A WIS RE O B T s B P 2, A i
JE1 R B0 g BRI R SR (S ILER 4 55D

defmodule StringlList do

def upcase([]), do: []

def upcase([first | rest]), do: [String.upcase(first) | upcase(rest)]
end

StringlList.upcase([ "dogs”, "hot dogs"”, "bananas'])
# => ["DOGS", "HOT DOGS", "BANANAS"]

2 upcase REURWCEFIRIN, WIRMIAEFIE, SR T ILRI, &F]—
ABHNE, VRO D PRFRKEN, HRIGCEUFELES upcase K
o BAMMIER T HARDACRAT AR, A R P RIE AU
(K77 2 prehar gy, ZHRThFRGIILE (U5 3 &)

A5 FH e 9 R 2500T DA AR - 17 £ 20 R A e K 5 ) R
list = [ "dogs"”, "hot dogs”, "bananas']

Enum.map(list, &String.upcase/1)
# => ["DOGS", "HOT DOGS", "BANANAS"]

KIRBA TN T AR, XA ITCRIAT upcase 22, map pREAT
M H R BTSRRI , AT BH
LA, AW #AE. 4>, Java, PHP. Ruby. Python #KH T /5
IR o X IACRD SRR, Mo H— H T4

13
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1.6 /\E

PR B R — PR o SR Y B 8 ) A P R R e o S ),
ot P gRRE T M s AT 2L R SO R, 3K LR
A T UL EE AR, AR IZWTE. il X — el R, IRk
THRVEAN b2 >) pR B\ B Elixir (T
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{ERZ 8RN

Working with Variables and Functions

AR R B AT A e B 5 I ERL, Elixir AVEISh . AT AR EATH
TARIREE, ARA GEA A PSR AR A e . A TG PRAR Elixir (REARETI

TR AE Elixic o, ATRU{ERSE RS BEG TR SR,

WRGE. RRESE. KM, X HL B, IE R R BIIRE . e, ik
FADREF W R & WA (AN

2.1 FRINE

Representing Values

1F Elixir B, TATEAEAEE, i Ly Soe . R SCE i ses:
WARFIAN S . BRI SO, DURRE PR T A — ) 4h .
¥TFF 1Ex shell F-# A :

iex> 10
10
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PREIN T —AME . FRENTE XA TR B Rk I A Ny, HE B
5 BRI SR R . AT AN Al . Elixir 580 T #1i &
B T AR, XFPEFRAT AR 2 AT E 8, 1 Elixir
o HENHEAT R

710 (2RI integer R, EARFRAEHL. RIRATH KA R
(FI{EL, 157E [Ex shell N

iex> "I don't like math"
"I don't like math"

MG FFER I SCAZE string. t RAFME. XWE—NFiHE, el TR
TR R . BRATTAT DLAE RS 5 ONAT AT N 25k AR SO . 1 I
IEx i BVH &, HUl“Hello, World”.

R 2-1 /R T Elixir (18 FEZEI. HIR LR,

xR 2-1 Elixir WEREZXRR

e it} g Pl
string BN “Hello, World!!!”, “I like math”
integer | %% 42, 101, 10_000, -35
float Sy 10.8, 0.74678, -1.45
boolean | &HHiEH true, false
atom FrRARFF :ok, :error, :exit
tuple AN {:0k, “Hello”}, {1, 2, 3}
list RENKNIEES [1, 2], [“a”, “b”]
map R TP |%{id: 123, name: “Anna”}, %{12 => “User”}
nil FoRTHE nil

JR¥ Catom) RALEH &, AW EME. 2R HER A,
W, A IRAEHAT nil XY 1 JR T 92 s trues :falses :nilo Jo IS/ 4R HABZEAY,
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2.2 HITIUBFHFERSR

Elixir 7 LUW (AT 4350 G Lo AV SRR R i o SR 7
k. TATOIEEAAR, AL, SRl TeN SR . i s ek
LA, W

iex> 42
4?2

By a2 e MR RN IIFIE N BTl — AR

iex> 1 + 1
2

B 1 ME, foet  MEER. BEAEEI ARG R A
& R] DM 2 AN AT FIME :
iex> (2 +2) * 3
12

iex> 2 + 2 * 3
8

RERRIZ AT HAL RS R WP AT, BN e Blln, <88R Egs
THEEAN, AUFXWMeHEAFNRIENA, FELIT-eHr. HE,
PRAT DA 5 S o S e g, 185 WINRIAUE el 5. A/ Elixir B
SCRYH R LA SRS AT I .

WERENEE T ERMAGEI, T ER RO B BRI R . ERATAE A
EHINFIEN, BEIKEMSA.

iex> "Hello, World!" + 5
** (ArithmeticError) bad argument in arithmetic expression
:erlang.+("Hello, World!", 5)

RAFARFIE AR, B SO AABEAIN . +8 58715 )5 1 R 4L
i AT ZH AR TR, AR KR AT 2 R

! https://hexdocs.pm/elixir/operators.html
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SRRV R B VR ERAT T T AT AT

PR IR0 (0 B MOF R 5 2 BT SR S A 70 VA P e 26
T, R

iex> 37 + 3.7

40.7

R 37 IR REL 3.7 RURTE L 40,7, S FATRTLAIES TIE, AW
NSHHEECT o Elixir H 80T IR SRR RNT i BB I J R4k

R2-2 WoR T2 WL Elixir 38 54, ARR] LS L (7R R S EA

& 22 Elixir Bz&®F

BHER i L]

+ e AR 1045, 3.7+8.1
Hor AR 10-25, 9.7-8.1

/ A bR 10/2, 0/10

* 7 A ofe 10%2, 0*10

== T AN & 15 AH A5 1==1.0, 1==2

1= KA PIAME S A A 11=1.0, 1!=2

< KB LR/ TAE 1<2, 2<1

> KA A e KT A 1>2, 2>1

++ BERWAR [1, 2] ++ [3, 4]

<> R A TR 2t “Hello,” <> “World”

PRANTT AL P A IR LI AT, W AR &P Elixir T 5 SO LIRECE 2

B LA AGAN IS AT B . 2

% https://hexdocs.pm/elixir/Kernel.html
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2.2.1 BI@EFEFRIELN

R AR AOH M T BV R PR I 450 Elixir A7 PIMRCA IR 2 4R 12
SAT, pltn, X TRBIEEATE, A or PIAT. XA RE ik NREIH . ik
Pzl Ml sl 1, TRENINAFEZ At

FHIZFFF ands ory not A /RME b 7E Tex W T IHIXBACY:

iex> true and true

true

iex> true or false

true

iex> not true

false

iex> 1 and true

** (BadBooleanError) expected a Boolean on left side of "and", got: 1 iex> true
and 1

1

IBEAT and A or (A IUEAT/RAL, NP7 3R I8 FTas |5 !
1 /4B W] L2 B (truthy) FUE B (falsy) o B 045 false A nil, TMIELAEAERR T
B LAANOPTATE . IR IBHELGR T IR ST . A TEx AU A

iex> nil && 1

nil

iex> true && "Hello, World!"
"Hello, World!"

iex> "Hello, Word!" && true
true

iex> nil || 1

1

iex> 1 || "Hello, World!"
1

iex> ltrue

false

iex> !false

true

iex> !nil

true

iex> | "Hello, World!"
false

&I THATIE T NIAI and, AN [A] Z ARAE T & BE W] A1 R AR, T DA
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WA 25 A RE AN EEI, EIRAE A REA A BN, Tk
B2 — N RIE A | [HBFEATE TN or, AT A /R AEAN S T A
EIRAIEE AT BN, IR TARBAME. XIS TR TR
(IR fr 9 2 75 30ARAT F - CELU cache_image | | fresh_image) o U&HAF 44
EINIR ] true, 4AE A FLAEN R[] false. &8 FH T /K AU o

2.3 TEEHAT

AR RAF TR I A A o BRI B P A RO, S0 T H B B 61 1,
XGRS T EIERRAE, AT T G Tl A e A . S| g intt: R
R A E Lt A, EARKARREGH TR, ] IEx gld Mk,

iex> x = 42
42

iex> x

42

A UEH=IEHFTHG 42 B BIR xo XA LRRBAE MR S85E . R
RSB I G R s S AT R e 45 A, filln

iex> x
6

iex> x =7

7

iex> x =9 + 1
10

iex> X

10

n
[}

AR RIS, W AR S E AT AN A SEBR el

iex> x = 5

iex> y = 8
iex> z=x *y
40

HERBEN z = x xy, BAVCEIECRME, (HIATTLSEMALE x F y
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BT, AT B SR AR LUK Rk . AT A 2 G s a4
PE W R E S i N ER TR

AT MATARBE G T 2 2, BAIANEIZ MR x v 2 XFE
M7, DUVEATRA B R BT 4 . NAZIEFEREIS < M A K.
S Elixir G oy AR ORIEFAT ARERIARR, (FOR LSR5+ BRI 4 FRop AT
AT LU R . AR E SR AR AR

total_cost = product_price * quantity
total_distance = average_velocity * total_time
total_damage_bonus = strength_score * magic_enchantment

I RRE B EATR I, B, AUERE X H—H TR T,

AP i 44 MBS Elixir X 2558, Rl fir 47k (snake case). IXE I
BELMNIZH/ANG, BEAPAZETH N RIZ b, X H A L8] 1
quantity = 10 # good
Quantity = 10 # match error

product_price = 15 # good
productPrice = 15 # works, but doesn't follow the Elixir style guide

BEANIARME RS 7R, 0, S HPLRE R DORS P RET
Skitg 4R R TReh CRTLAEE R B 5 SOk T # Elixir 19 42052 .

B IRME

EFE/R KRR (Phil Karlton, 50 SA4I0) 445, arda e th i
MUBLE R AR 2> 22— AR /Y DA AT LAMBLSE i S P A4 K, (L 3kAT 12
TR R B RN o WHEA GG R AR ™ B A T R, L2
TEOT RN G BriL, et AR e R E AT & R B I 4 7R R 2

.

® https:/hexdocs.pm/elixir/naming-conventions.html

TEEBHE

<

21
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2.4 BIEERLREL

0] L s E A R I TR o e TR N, ATV, AR RIR (R
S, AR A0 S R SO T Sy . SRR I R R
AR bR ST o BR OR TS P A AR DG . LR FRAT AN — A fRT B Fr 451
TFah, FATPERENE, 7] Mary. John FIHH LI 4F . 2438048 IEx HHHIA -

iex> "Hello, Mary!"
"Hello, Mary!"

iex> "Hello, John!"
"Hello, John!"

iex> "Hello, World!"
"Hello, World!"

W R A ) Alice A1 Mike [ 4, 7T AR HIRGINGH EOF B A4 FK . HJE, IETT
PRGN — AR, AR TR D AT TR G o 15, FATT 75 22 e v B
KA ) . LERTTR R b, o) LU S — ARG 2 i 50 B 44 Bk
AT LA S — AW A B R TP RIs K,

iex> name = "Alice"
iex> "Hello, " <> name <> "!"
"Hello, Alice!"

BTATENE T name AL, CRRBUHIERSY ARG FRA VI <18 F 4717
i 5 name AW RIER LK. N IHPKEIX L RIA AL 0k bR 2K

iex> hello = fn name -> "Hello, " <> name <> "!" end
iex> hello.( "Ana")

"Hello, Ana!"

iex> hello.( "John")

"Hello, John!"

iex> hello.( "World")

"Hello, World!"

FATCIE T — D RAUFRGE R — 40 hello ISR RJA AT
RIBHAPRMNE, IR S WARIEE . AT LAAEZHrh i AR Bk
HIZPRE. IXRPRAE Elixir HACIE A REL DUV EATRA 2RARK, 2
e R NAE LA IR AR TR s A CENMTR K
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79 lambda, #& lambda 5 & ME— KRR ESRTY)
WAELLTAT— D — 2Dt [nli e R B i e -
1. fn RoREEAITT kL.

2. name ZRHMSH. KBNS HAL R BN AR L, EomibilET iR
BB AR . T RO, FATFE ZE LS S0 UM AH IR
(RIMGy-A S o

3. SEESRHORUL F IS AR B 0k

4. PREAIZERIE Hello, " <> name <> "1", IR[FME &G —NRIEAXM
fio 7EdoRpIh, RE—AREX, KkiRFELZRE X .

5. end bR A BREUE LIS A

Elixir 38 GG F2 0 T AN AR A T 3007 3 G 5 1 SRR AS ol A
BLIIRE S . AHJE, fn Rl end (41452 Elixir FIFEFERTE N RRRTE 2R ANRE I T
KNGS IR R, TV URAE N RE PP rp A PRI HEZR B, BT
DA 77 X AE . o) LAY Elixir SCRY T A#SE R4 R *

BT LM Elixir [280A 745 $3 4l E IR <18 54T -

iex> hello = fn name -> "Hello, #{name}!" end
iex> hello.( "4na™)
"Hello, Ana!"

AR5 A K AT AR SRS R e 08 PR H e R Il 7

iex> "1 + 1 = #{1+1}"
"1+ 1=2"

FATTI AL B 44 R BB AT oy g, R R HOHGE AT (A, 3T
AR 24T, - 5T a7

iex> greet = fn name ->
...> greetings = "Hello, #{name}"

* https:/hexdocs.pm/elixir/Kernel. SpecialForms.html
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..> "#{greetings}! Enjoy your stay."
..> end
#Function<6.99386804/1 in :erl_eval.expr/5>

oy
=
W
%

FATE AT CLOTH BAT SR s B, AT 2

iex> one_plus_one = fn -> 1 + 1 end
iex> one_plus_one.()
2

W] LA EA 2S5 R R, XS 55k .
iex> total_price = fn price, quantity -> price * quantity end

iex> total_price.(5, 6)
30

HIE S BH S5 price F quantity. Elixir MBS HEER) FIRZ 255 4,
R ZHREF O AL T o (HRIFHSEEERETE S AUT. B2
HoTUUHEIRS R (Gudl, FIER. MR KR, ] LK R R AN

TR A A RN IR, DU S A E Y, HERE
IR . WREUE AR, BIEZEAIMEHME Ff. X2 lambda
SR R N RS S 1

Elixir H (1) B30 function FEAUNME . FRATRIEE—ME AR EIF R 2L
iex> total_price = fn price, fee -> price + fee.(price) end

PR total_price #EUM /NS — AN, RERNMIE: TS fee
TE R BATEIRHAENIEEH price (EASED . HAL R A price
ILE fee BRELINZE R . BUAE, AEFRATOIENA fee RRIEL:

iex> flat_fee = fn price -> 5 end
iex> proportional_fee = fn price -> price * 0.12 end

PUAE AT AT AKX 28 bR 4 -
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iex> total_price. (1000, flat_fee)

1005

iex> total_price. (1000, proportional_fee)
1120.0

TATE L total_price BIH, f£if flat_fee bR %L, AR5 M H]
total_price A%, 1%i% proportional_fee BG%. 7EXAMIFH, TAME—NS
B Alads TR, SUGAT AT HARAE — R R s B o S 8 e i a2 b
HA gk 5 i 2 iR KA 2 Ak 55 5 Bk e an /4.

2.4.2 HENERASHNBER NREE

A P A T DAAE B B S o AR RT DA AR Bl pAY A e R A P A
(fE. Elixir SEVFQIEE A B, IR AESNRE LA R AL . Bk
PERRR BRI, B 55 B SR, DU ARE 2R EL A 4 R KT
ZH e R ECR I S R B A S 5ot . i, FATTAT LM Elixir 1
spawn K i BN HEREI RS HAT AL spawn ¥ FD RIS @ IeR AL, AT RER
SHALEEE . BB LR — M7 o

iex> message = "Hello, World!"

iex> say_hello = fn -> Process.sleep(1000); I0.puts(message) end
iex> spawn(say_hello)

"Hello, World!"

PR % say_hello itfE T message LR FIfE, &I H] Process.sleep 7t FbEl)5
P 10.puts, RJEFTENEE . HILLER AT L AOHT ENFIIERR dy 4 H 235 43 B
(fr 2 RAmE, WMEREANF « RINEAMHSHNHER TS
say_hello 352 T {i o S & RGP T Qg e A v AR A b 5 | K i A
H A .
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E, XEFEER

AAE T say_hello s, ‘& 10.puts, 7EEEHIG B4R, H
TG MBATNFREF R SEE, A ADRBCGINBEATZ LN, ERE
Sy S BIHNERI M o BT ASRA TR A R, e ARl . A A
557 VR AL R B A BR

VRIS — 850, AR S . RlVE AR HIIE S5 AR v s SO i ml
WPEA SR AERRBOE SCH A AS RN, G SR AT BRI B R AU, IR
YR E PR K AR B E o A8 R A I A E S PTAT W R s 1B 24
FI i R T AN

iex> answer = 42

iex> make_answer = fn -> other_answer = 88 + answer end
iex> make_answer. ()

130

iex> other_answer

** (CompileError) iex:4: undefined function other_answer/0
iex> answer = 0

iex> make_answer. ()

130

BRI £ make_answer | A8 % answer Ji7, 4 iR e 21 L2 AF 4T 4K answer
(158 o MIATZRAE R BTS2 AMRH other_answer I, K AR 1%, 1X 42
K24 other_answer fXAF{ET make_answer EEVEHE N, TMAEAET make_answer
PRBGE 2 Ah o B AN . AR AT DUR BIAMEE I AR &, ez U
AT

WER, TA1E answer TKHTE )5, make_answer PRELMILE R ARZ RN .
TAE SCR T | R B E R A AR BNy, AR G0 5 (1 2 (AN nT AR 1)
FTLL answer B HIME G A2 520 make_answer PRELIT 45 3.

P 2-1 BEH T AR AT AR SR (e TEx shell (OFEHTE, T AK (UHE
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A2 P 44 PR make_answer FRAEHIIE .
YEFIE 1

answer = 42 1ERE 2

make_answer = fn -> other_answer = 88 + answer end

make_answer. ()

2-1 WTERE

AIUER], RS B R E . & 2-2 WoRTATBIEE KRR
PPARAT— AN ERACRS JCIEA RIS 0) o (R AF AR A R G R LU A0 B e
A RIFGIHEAN]. KO R AR AT W 18] 2-2 iR T

BEAME R AL ) W
1M 1 e 2

answer other_answer

make_answer

e 2 answer

YEFE 1

B2-2 AMMERENZET T

HNERAE FHSETC T B 44 R A B8 AR R A U RER BIE A O
(1 SCZ A E I AR e X A e 4% R AUE TR B make_answer A2 (1 i [A]
ERAE R R B RIA S R e X

B T AE L BHERT R A SR AGRE AR T o AR R B,
HANARRAE SO R ZHE A A R I R AR RN, RS
SEMY: A, R HE e IR R A

iex> product_price = 200
iex> quantity = 2
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iex> calculate = fn quantity -> product_price * quantity end
iex> calculate.(4)
800

FATEX T quantity &H, KL calculate 11 NMAHASHE. XEIK
B EEGEEN], I HEREASPACE . product_price & HHIN, (HEARZ
calculate IS4, RAEMREAGIH T E. Bk, TRPATRAELMTLE, #Hx
14T product_price #9fH. K 2-3 BiH] T 4E IR 55
1EFIE A

product_price = 120
quantity = 30
1EFE 2

calculate = fn quantity -> product_price * quantity end

calculate. (12)

2-3 {EREEIRISD

2-4 JEIR T AR AR RE N IR (K a] WL

1ERE 1EME 2
product_price quantity
quantity
calculate

product_price
{EF1E, 2

1ERIE 1

B2-4 TSEFAEPEITLHE

DUAETT LA A 2, AR FSER P 2 ) quantity Z2800056 TN AEH]
WoAE LR 447 . AMEBAS B quantity B% calculate BRELT (K] quantity %k
WK T o AR FMERCA S ML, B e o AR 1 AR 19 VR RL R A LA 3
fiffo WAZIRE G P g L Xt AL Elixir I TAE 720 a] BAAEAE ] 25001
UL N 5 R B A
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2.5 BIAKRE

FATCLEIE W T QIR A4 R, BT LU eI E BIA R, R e TR
BRI Z AL, e ETIRIIEAT. (HE, RAEARBIEA . WA KM
Fe AR E A R, ISR AR R . BRIt iR, AR S AV T
S8 SCHIRN, AR AZEACH AR AL B AL AT E AT Elixir o I 2L T05E S
WA O IE A, R, . JATATEL A el A R

Elixir ¥ H A4 R E0C AR B . w] LS R+ 8O0 44 ok dir & 8B . Elixir
HR R 4 A AT A UK S A REFF S 5], (H I Vi ASCIL A5 (T string.
Integer~ Enum. 1I0) o JITA3 W40 G PR IN R 5 40 4 H Elixir AF R A48T i1

iex> String == :"Elixir.String"
true

FERJRT "Elixir.String"WAUE 515, FOAHPHRRART (S5 o W
RAHEIS, ST AN e S EHAT . BB LR pR B, b
e

iex> String.upcase( "I'm using a module. Awesome!")
"I'M USING A MODULE. AWESOME!"

LA RO T LA IS 55 o IXIFANE DI RE . WER AT B AR I W]
Bk, AT USRS, W R B

iex> I0.puts "Sometimes omitting the parentheses is better"

PR B 7 R T A E R R B, e and
2.5.1 Elixir Y8220

Elixir $24t 7 VF2 A AN, P Bidire il SAe ooy SO L. °3R 2-3
FI TR R

* https:/hexdocs.pm/elixir/
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+2-3 Elixir #R&EHR
1R Rig w5l

String eSO String.capitalize("hI Friends!"),
String.downcase("OW")

Integer A FH A5 Integer.parse("123"),
Integer.to_string(-890), Integer.digits(890)

Float 5 FHVE 5L Float.ceil(3.7), Float.floor(3.7),
Float.round(3.7576, 2)

10 Ab B Ny 10.puts("Hello, World!"), I0.gets("What's your
name?"), IO0.inspect({:ok, 123})

Kernel PO FH AL div(1, 2), rem(1, 2), is_number("Hi")

Kernel Jit—/MRFERIN Elixir B, Jomf i B AL FRUT AT A A Hepdi B, 9T
T Kernel SCAY, PREAVTREIFATCLAE I A ZLAE H (K BT AT 38 SLAFRITR 440
FEMLT, T HE TSR R Blixir RVFEIEEH] Kernel (R, I NI
iR SRRk, R, SEBR EIRATRE AR e KL

2.5.2 BIEERFORE

TATEL TR T A Elixir B A8 93RS N RPN, AT
REAREEQIEE B O R A BRI P 1B . 58 255 18 T LAAE W ML 61 2 v
o BATHTUHERBAR G B4 G T, X P NS T . Bk
R RIE T, WTLAAGIRR . A, B RmIE e A g e, AT
RAMREIE, FRATHT LR AL N R T

FJLAAE TEx 2 sl.ex PWOCIFH AR o KRB DRA7 £SO L2 AN 2]
o IERATEIE A A checkout.ex [M3CAF . AR AT LUK SCAF AT 4
CElixir Ji F () SCAFI 5 B30 1ib R, (HORBIEAHTE IXEL4075; 5 6 By

® https://hexdocs.pm/elixir/Kernel.html
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TR ARSI ) o QBRSPS FATRE SC A, A4
PREL, A% PR BORAE BT S S KL AR o BUR 32 30 A 75

work_with_functions/lib/checkout.ex
defmodule Checkout do
end

PRk, BATEA S EIE— 40 checkout REH. TR, XHLIC
P4 SRR, (AR NG . 54 . exAQE AT g iR ) Elixir Y5 3014«
defmodule F /R JFUR 58 UBLHE, JLJ5 I Z0h M BEH K . do Fn A5 A T
4, end FoRMHLALE I

A DAAERSEAR A S AR AT N B R B FRATTSEE I —A> e K

work_with_functions/lib/checkout.ex
defmodule Checkout do
def total_cost(price, tax_rate) do
price * (tax_rate + 1)
end
end

FATAIN T AN total_cost MPKHL. def KR ITUniE S pR %L, JLJm 1420
A RBIN AR RECEIE AT EAN K fr 2006« 7R85 WA B S 2.
do PRARXPREUATI TR - end RN BREUALHR . FE LR ER, T LLES N 2%t
FIEA. SEAEH, BBk )E A RIEX M.

TR, BIHCSRA ARRW A A e AR . Bl K g i o i 440
(CamelCase ) , Bl &L & 44 B 1) 8 A 8030 #48 LUK 5 72 BEJF Sk, 41l
ShoppingCart. ProductBacklog. CharacterSheet. LRI SCA[4 . BR% 44 AR &
AT ke TE i 44 1% (snake_case) , R N RIZ bR R & 4Pk 5, Jf B
B AL NS . B G, A B R ) ST A 44 7 i) S shopping_cart.ex

product_backlog.ex. character_sheet.ex.
A TEx BORIRA TR . FEREH AR R H S 4TI F 22

iex> c( "checkout.ex")
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> F28 (ERATENRY

iex> Checkout.total_cost(100, 0.2)
120.0

c BRI H 2 9 AR A 1R S ITH checkout BEBREE AL i (1 TEX 23 1if .
RJG BATRT MG Z AR BRATIR T 534k, a&wT LU 55— o5 :UE X
XA RE (FEFPATRSEMBR B E SO 5 W s
defmodule Checkout do

def total_cost(price, tax_rate), do: price * (tax_rate + 1)
end

HERMFEFH, NHRPEINLRYS Elixir B AHRELRE. BT
B o DL G DL, NAZAE F 38 SCBEB 1 4 FRET TN E4FE 2 AR RS 20
B&) o AR ORUERE MBI FRAOIE — 1, B ibdr A bR WlA

work_with_functions/lib/ecommerce/checkout.ex
defmodule Ecommerce.Checkout do
def total_cost(price, tax_rate) do
price * (tax_rate + 1)
end
end

76 TEx Bk
iex> c("checkout.ex")

iex> Ecommerce.Checkout.total_cost(100, 0.2)
120.0

AEFATMIE—F o fE Elixir JUH ML, AR A 2 SBR[ 4 1)
SCfEA, SRR RN IR, B SCPRAE R MR . BB TR 7] 44 14
FskHlo 40, Ecommerce.Checkout FEERAFTAI] Ecommerce HagHL, SCfF4 A
checkout.exo KHIIXFH A HLINLE, BTAT LA RE R 215 IE IAF A B, A4
AL B A2 T A7 R B

2.5.3 SAEBEH

AT B H A s BUR B Elixir B R FE TAE. FRATA AL
ModuleName.name_of_the_function FIAR 2R AT AT B 42 e . an SRR e 15 B IK



25 BE3XRH « 33

#BE5 ModuleName 1446 285, TTLLH import 84 KE 40D . IXFESE AN T B4R REA
BRI E A HT T N AR I A AR, 15 Kernel BAEL—FE. Elixir BRUCKS Kernel HLAT
HH T AN L gmfEsmsm .

EFATEIEE MR B WAL inport 154, MHORAT 5551 A7 ik
FESCAF o BEATSCAFAE T 2 Flte BEbR, TQUEE— A task_list.ex SCAF:

work_with_functions/lib/task_list.ex
defmodule TaskList do
@file_name "task list.md"

def add(task_name) do

task = "/ ] " <> task_name <> "[n”
File.write(@file_name, task, [ :append])
end

def show_list do
File.read(@file_name)
end
end

TaskList BEER [ TARZASINES IS EAT. add LG STAE S G
145 (ATl MER BT o show_list BMEEICCAF N 2. B AEEE
show_list (T, WA DAHOBIAAAE R ST RER A A k. ATTSE T At
2ORREHEE, DO 3 NSO R

@file_name J&MRIEME. BEOUBYEATHIMEVERE . M FE6E. HRE. X
BRAVEEIR R B ek MR A, Al e AR Al
o WERBATREESCCA 4, A EE STt REAE L

SNFIHREEG, FAIFFRAT write BB read BREUN, AUTELA L
Mk File To ibETRATTH: import FEVRNNE] TaskList AL B .
work_with_functions/lib/task_list_with_import.ex

defmodule TaskListWithImport do
import File, only: [write: 3, read: 1]

" https:/hexdocs.pm/elixir/File.html
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@file_name "task _list.md"

def add(task_name) do
task = "/ ] " <> task_name <> “[n”
write(@file_name, task, [ :append])
end

def show_list do
read(@file_name)
end
end

import FHA B G MECF O R BT (arity) o JoEUE BN S
BB E . fE Elixic XHS . oR oo £l % DX By SR R
name_of_the_function/arity. %41, File.read/1 B File.write/3. SAHLZKR

U AP SR AR S AN 2 6

I import i, WA EH G RE A T . XAHRRAR TUE, H
BFEH T read bR KT write BRELIIORIE . WA import f¥] only XEIT, HfEE
K PABRMI P A R E AR AZ DRI, R T SR R IX
SEpMOR AT, GRS, fERZHAEIL M AR e, T
N BRSO R EAT ] only 6005, FUAFERAE AN 5 VR I I A KRN

2.5.4 RESIRHENEER

P I B A% e B, T LR FRA AR E B R sl AE S B A
1o HAap el —FEg ? b Al F

iex> upcase = String.upcase
** (UndefinedFunctionError) undefined function String.upcase/0

L, B AT fE X RE M. Elixic W A AR S 500 R K
String.upcase, ZiAHHT T o WERABEBAEAME—FEH String.upcase/1, 1
LURZ R SRR T 44 i D . JRf sk —ME S AL, e g e 2 50R
F string.upcase/1.

iex> upcase = fn string -> String.upcase(string) end
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iex> upcase.( "hello, world!")
"HELLO, WORLD!"

AR AR RE R R L. Elixir $24E T AN (B HE 5 fFs, &L
R oy e i ik H b
iex> upcase = &String.upcase/1

iex> upcase.( "hello, world!")
"HELLO, WORLD!"

X B FH eda BT SR BN R B string.upcase/1 5, I =28 550 &
P52 3] upcase B . LIRLGBEHE AT BB INIENE function/arity FIHR I, X
FE EL A PR B i 3145 e B R A S B DR T v

A A sds AT Bt s 4 pR B . AR FRATTH XM 7 € X total_cost B
#:
iex> total_cost = &(&1 * &2)
iex> total_cost.(10, 2)
20

&IE ARSI IR € SCRRHL, RN TGS N . RIS UK 81 Ffells2.

81 ZH NS H, 2 ZE A A TREEE, Elixir iFatSag
WD SEI R, B DN SHORUS AN S8 TR, AR
Tl 77 AV TS HU e 4 R

iex> check = &(true)

** (CompileError) tmp/src.exs:1: invalid args for &, expected an expression in
the format of &Mod.fun/arity, &local/arity or a capture containing at least one
argument as &1, got: true

FEIXFPIE DL T, Nz W I fn i SCRR 3L

iex> check = fn -> true end
iex> check. ()
true

83 FLA Ji T K45 45 AT LK «

iex> mult_by 2 = & &1 * 2
iex> mult_by_2.(3)
6
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TP eIz 5T, OS> ZHA TR AR M 3k i 2 il
e S AEUR K AR A LR

2.6 %£RiE

AT T BRBCGRE LR IR, AT 2RIA S S A A R by i R 44
PREL. EIRATIIRIE — XL N
o {fiJf] Elixir i+ “Fli. ZHEMFOIERHBREA.
o O A R BOPRENTIRT EZR AL
o 2] TARRIMARYERE .
o QU EAMREL JFo X WHTRE s AT AR
o K HL A R B -

BRI B B R S AT R R BECIL

2.6.1 %>

o GUF—AMARILLUT MR BRIGLT 10 FHfE, B 10 5
O 3MCEWY, A2 9600 BT 15 KITHIERE. PR T 20k

o IPEPINNNATEET 200 AH. AR R, STELR R HATRE . ]
ISP .

o WL AEARE, XETEMIEAE 12% 1B ZERAT B SR ks AIEL
. BELRBIERNL N apply_tax IR . WNViZK apply_tax 5
Enum.each/2 &M, WFHIF7R. IAEALARL Enum.each/2, % 5
EANEE .. R EMIE Enun.each/2 B X} A1 3R K B — TIAT
apply_tax.

Enum.each [12.5, 30.99, 250.49, 18.80], apply_tax
# Price: 14.0 - Tax: 1.5
# Price: 34.7088 - Tax: 3.7188
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# Price: 280.5488 - Tax: 30.0588
# Price: 21.056 - Tax: 2.256

o fIE—1 44K MatchstickFactory FRRELFT—/ 44 boxes/1 MR EL. %
BRECK RS KSE I B TR . EIRElA map, Hh S AERNSE
M &E T EE. T A=ME7. KRE Rk, hEa
AW, NETEBMNR. AT LA IRIE map ALY IR
(PR EE . BN AZAR XA -

MatchstickFactory.boxes(98)
# %{big: 1, medium: 2, remaining _matchsticks: 3, small: 1}
MatchstickFactory.boxes(39)
# %{big: 0, medium: 1, remaining _matchsticks: 4, small: 3}

PR TEHS rem/2 BRECH div/2 %0,

¥ https://hexdocs.pm/elixir/Kernel html#rem/2
° https://hexdocs.pm/elixir/K ernel. html#div/2
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Using Pattern Matching to Control the
Program Flow

FEHRIRE PP AL 45 V€ MRS R MR IE AT o 2o 5 B EMEE &
ERERCIE Gty Eh PRI SR Wi g s S (T S UL (EP et S WU AP0
R A B A AT T R DAL AL . FATTRE A8 AT KDL PR g A
ITORA R H T IR P iR . fa, FATRA 228 Elixir iR 145
Ky, EATIAE P A AR DT A ] A ik 3

3.1 EIULAC

Making Two Things Match
BEULECE Elixir gafe EZN 2, A TARBE. I, e
VIS bR 2. B DCHE 23 S5 DC R BT A, G SRS DG I A TR e B 1

A2 A ) =12 FAAA MBS . M= H WL AL, &
S matchError, FEZIEPATRET . WERVCEC KIS, FEIPRdksiizit. b3k
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NGB RWT TAER . FTTF IEx 16 H AN LN UL R IA

iex> 1 =1

1

iex> 2 =1

** (MatchError) no match of right hand side value: 1
iex> 1 = 2

** (MatchError) no match of right hand side value: 2

1= 1 JLRCRE, 22 = 1 M1 = 2 NGRS, BOAENTRAFERECT . 3]

PRI AN R I R IE
iex> x = 1
1

fRATRE S ) XA WU AR ? " H L IF AR, oL .
Elixir 51 1 985€ 2428 x fEPTAAHSE . HlilIX A RE A

iex> 1 = x
1

{EHAELM, ASEAEAM, XA Elixir KiExX. REME! 2 Frdie
{H 1 424 x, AR 1 = x, Elixir & ELUREEGSET AL, W
RS, Frble e — M aRis. FE S — M1

iex> 2 = x
** (MatchError) no match of the right hand side value: 1

VEPCRIM AT AR 2 1, 2 AFET 1, PrRAe it matcherror, fi =
BRI AN AL R UL B ERC . W52 W] REE A XA LR . A T
WOR T IRTT e R A T4, 3Rgy i T IXARIE I iy & G R FUAS «

if 2 == x

2
else

raise MatchError
end

WER x ANET 2, wif iR, RSN RIL A e R kA A

iex> x = 2
2
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IAEAS B x AE /0. 2478 S B A2, Elixir 4 7iEIAUCE, 2okA7ih
FIEA A E BIL R . MAERMG LR x 9528 THE 2, XHCHEFSHE.
WERAFEE R0, TUMEHS0E (pin) BHERF: A, Zis BAFE T H AR &
MEL AT UC FC R S FFT o« FRATIR 22— 1
iex> x = 2
2
iex> Ax = 2
2

iex> ~x =1
** (MatchError) no match of right hand side value: 1

I BUEIZ AT )5, Elixie 2 AR TILAC . ] =Ia AT mT Ll &
BEATPEARME AT ILAC . WERAILES, FRRras s b hdT. WeRIRSIE T oAt
AR TE S PR R, 84 BB A= AU S8 R AR BT e AL ). IR
DM —AMREELG: W x = 1, W1 = xR AR . BEIT I AE FH SRAS 2
ANHRHA RS K, Mg e B S 2R )

3.2 MNSHPEERPREE

F CVT HC I W] EAAERRAR 1R v M h SR O M, LRI P A7 R g 23
gr~ BUREH R IR MR R R AMEAE . AT 2 R R SR (A
DERC, ik e S AR DL R AT BE R 2R I DL P

3.2.1 LEHOZRS

PR DT . BATTPH<-EBHE AR E LRk EX
Kt DVEE X HR R SCARIRE R . #lan, AT LAVCHES HTTP B A 4R A
o BLR7RBPREEAT 1] PR UC O LSR5 B (A5 (credentials) #43:

iex> "Authentication: " <> credentials = "Authentication: Basic dXNIlcjpwYXNZ"
iex> credentials
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"Basic dXNlcjpwYXNz"

AT R UL ECRBL e — PR A REAE < AT I A A& . T & T
KA

iex> first_name <> " Doe " = "John Doe"
** (CompileError) a binary field without size is only allowed at the end of a
binary pattern and never allowed in binary generators

FAFERAE HERIY, <k ItESAT . A RIS U CTAEAN R I R AL
P R AN DU SR A A R TR ER 7y o X B (R R AN ST 745 3 A%
EAEMRILETR . FRATTRT LUK 745 £ SRR R A R AN el e 3

iex> "eoD " <> first_name = String.reverse("John Doe")
iex> String.reverse(first_name)
"John"

{§i/H string.reverse, HLAEVCHECLZE I Doe, [FIRRF 42 P B A7 R A& .
R, XA IR T & o W FARAS B Elixir 1 1 )R A BT VLR,
" LLZ2% Regex fHibL,

Elixir (1745 H12 ZHERIK, rLdn] LUE ] —BERIRECILAC . (H2AFA
A BERIBGUITRS, 523 W LIS % Elixir B 7360 TR CARENLE]. !

3.2.2 [LEcoA

JCHLIEAE WA R IESAA R ISR G, SeVRIla R 51 PRI DT [ oG & . Elixir
(I TC2LH HIAF R BOR B2 AR B, RS O EEE 5 . fltn, "L
TGRS R BN G R I IE R R T B R Ao (i) &

A, M AR (D) R R,

{:ok, 42}
{:error, :not_found}

K 3-1 2 oedl A fitin 2 K-

' https:/hexdocs.pm/elixir/Regex.html
""" http:/elixir-lang.org/getting-started/binaries-strings-and-char-lists. html#binaries-and-bitstrings
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index: 0 index: 1 index: 0 index: 1

10k 42 rerror :not_found

B3-1 TENEHIES

BATRT LUK LR A e e AL, SRR ] B i A AR e A 190 e SIAR i

iex> {a, b, c} = {4, 5, 6}

{4, 5, 6}
iex> a

4

iex> b

5

iex> ¢

6

N T AL MILAS, Elixir 485€ T 20 . WAERR a0 b c AT
AP ICRMME. XL AR, A TTAl R IR BE IR e ghe 214 .

JCAHIE T DL IR R ORI, SRR BT s R . FRATT B — AN Rl T
M ek, Hrpi—Iit ok, R RGBT, 150445 Rk
AR PR EGHEAT . AL R A
iex> process_life_the_universe_and_everything = fn -> {:o0k, 42} end
iex> {:0k, answer} = process_life_the_universe_and_everything. ()

iex> I0.puts "The answer is #{answer}.”
The answer is 42.

PR%L process_life_the universe_and_everything iR[A[—/NJC4l. 5—A4IC
FZHIE T rok FRoRh, B AR AT EM. ATH {10k, answer 5 VL
Bl BRINE A0, RS T ok, F ISR 2 BB answer. G

FTE answer FAIMH

KHIXFT7 30, FATHRETCAC EUEC 7 R4 o B ST AR 5 T
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&R #5R 5] BY AT BE R = TR

R A AR A PR R I I, Blixic BAEAT A 0l BEA— B,
Wi, A LSRR BON A B I 5 R B — AN, T A ) 1 45 R R
e [l —ASTEH o IR T bR B AR ARG o AR oA B2 AT i
N SCR . d IE M OE AR [ {0k, value} KRk L, 3R [H]

{:error, :error_type}ZR/KM .

BRR, FATH Integer.parse/1 B A7Rfl, JEa LN 5 Rl HIE.
TV A, A ik (RPG) MBes vk 5 (i Je A
P ET T AR SC VDU QRS A (0 BA T IRASRT LA B AT T

A ORI, R R B EM. WARIRAARIOL RPG, A2

Do IXANTRGN B EE S 2 K50 ] S AN B P R ARG A I

OURA AT IR . P SN A A AR TIN5 dan, A7 N W e A N FA 0

(hot dogs) , IXINFRATTMIFE 25 PRI VR A5 1 FRATT A SRR DR AR PP S LA P A 2%
A AT EBRATEIE—AN 4k ability_modifier.exs [¥) Elixir A LA

pattern_matching/lib/ability_modifier.exs

user_input = I0.gets "Write your ability score:|n"
{ability_score, _} = Integer.parse(user_input)
ability_modifier = (ability_score - 10) / 2

10.puts "Your ability modifier is #{ability_modifier}”

DAY i 44 . exs &5 R0 SO AN T 28 (1) Elixir BIASCPF. {ability_score, _}
PSR A BB _ AT LAVCEC T A N2 B T 2 DT ik U S 28 45
AT 10.gets/1 BREGRIUH 4N o F P 75 2244 Enter BEA e SE AN o FRAT]
LML elixir ability_modifier.exs fir &I fTILIHIAIE S 2 A8 1

Write your ability score:

Your ability modifier is 3.0
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PRAT AT BIAS TR hot dogs,  JISHF 51 A Hi 1%«

AR BATE B AL AT c4I . Integer.parse/1 BRI HTZ
JIRIBI—ANTCH o SN TCE RN R, B AT RS AR AT (1
RICA . QIR NN A BT IC RN AL, R BN IR PTCA, iR A
AN JFEFzerror.

R, XEEM (AR RoRlah g R . Ffia gt
fid ik {ability_score, MO &4 R A CH—R BT, HRIEA
A AN TCEYEE FIAL B ability_score, JEMECLATZME LA SCA. HIIXAS
7T LLSREUHR (AT LR .

—HMESIZERN

Elixir A =FE 55 =HTHNILH . ==H T AW BTHE, HENR
[l true. ===AHILHIWEEBAEE, EEAIWHE S RAFEFI2EA, AW L A4
iZ[A] true. XHBAH JLAMIT:

1 # returns 1

1 # match error!

== 1.0 # returns true

== 1 # returns false

.0 === 1.0 # returns true
.0 === 1 # returns false

B R NR N R
|
I

3.2.3 [LEIIE

JCAAE WA B IESAER 0, AEHIEAT PRI 2 RE E A AT
2T WE, BAMAINICERRT uR I EcR, 1 HAERIA A S H R
TR WAL . A RIZ A, Elixir ) JATHAE T 4R EHE AL Elixir )
PIFGEERE, HhR—IUEf—MEAE A u st . 18 32 &
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N T A e, b, :c, :d, :elfERAFH IIAFAETE L.

ta | :b P :c | :d | e P []

B3-2 IRNEHERIEE

LGB 45 R I H) R A B FNER (proper list) , ‘& A LR TCIRIEIR, 1
BRI ARV ER RGNS, A s s TIE . FEMDEUE L T, aREs
BRIFEIFIER (Gmproper list) , E &G ALK .

Goedl . FRATAT LA B A UL AL 20k sUMN SR S B IR E A TR
Ah, BCE R AR IS BTG R SR 18R iEBATEA IR
JUA AL

iex> [a, a, a]
[1, 1, 1]
iex> [a, a, a] = [1, 2, 1]

** (MatchError) no match of right hand side value: [1, 2, 1]
iex> [a, b, a] = [1, 2, 1]

[1, 2, 1]

iex> [a, a, a] = ["apples", "apples", "apples"]

["apples", "apples", "apples"]

[1, 1, 1]

B[, a, alRIRIIRM =ATCRBLAGMFEIRIE, B =T E R R a,
1A AR A AT ME— M. 2208 a ANGERINAE 1 A2 PTRIBIAR(L, 2,
1151[a, a, alLVEILHL, H5([a, b, allLHECMTh. HAIE—NERILHIR A

iex> [a, a, "pineapples"] = ["apples", "apples", "pineapples"]
["apples", "apples", "pineapples"]

pineapples.

L AR 2 B R I e Ay, T DM AR i A Ak o
iex> [_, a, _] = [10, 2, 12]

iex> a

2

iex> [_, a, a] = [16, 4, 4]
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iex> a

FATHERCAT 5 IR Elixir AR ERLITR . WRAT AL SRR A1,
E A LU T A BT Be ik sUMI S R

Elixir AFIEHL T —AMRFER IS FAT | e LS IE )2 R 5L
RICESIT, MBI AR NWFNER . iEFRATKIEKH | 7 Bss R e % .
iex> [ head | tail ] = [:a, :b, :c, :d]
iex> head
:a

iex> tail

[:6, :c, :d]

E ST A M VCEE A R B — T A7 D3RR 15 R G R ILES . 56— Tigh e
B4 head, LTSN E R E tatl. G H head /AR I, H tail
RARFIRI ) BATEINEHE N0 Rm S HRICESIT T XFTT AT
FPFEUE, AR E IR,

BAVEEK I EHEAHTNA — DR MR SR B 4. REESS H
head F tail M{E M ?

iex> [ head | tail ] = [:a]

head MIfE N :a, tail MM —AEFIK. Elixir Ko RPN E AR
head J&, R TR IR, HEGETIIRPAH TSR 4,

iex> [ head | tail ] = []
** (MatchError) no match of right hand side value: []

HTRATCE S BB HNK LR, BILA5IK Matcherror. FRATTIERT LUITE|
A M I Z A TCHR

iex> [ a, b | rest ] = [1, 2, 3, 4]
iex> a

1

iex> b

2

iex> rest

[3, 4]
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A VERTA TG REIPC BIE R o A1 b FRATRT LAGR s 5 2 A8 i sl A I AH 7]
(KA R 2 A P A W] LAAE AN JITE S /N (i B D 7]
W HIR. TR UMR e FAT R, B R SR I T U5

3.2.4 [LECHREYTR

WS S B B S A B2, T AT bR B i), ol BEAE
EIE. P, WEARAGCSR T EMHE R, TR SR A i 7 BOEL .

iex> user_signup = %{emaill: "johndoe@mail.com", password: "12345678"}

%{ Y2 O WL R T . ematl: 28, B NET. “johndoe@mail.com”
S remal VBT NV [PEL o A FH => I SR VAR AR Wl R
iex> user_signup = %{:email => "johndoe@mail.com", :password => "12345678"}
HARA BB, AR PR EE ] AR AP AT . b

iex> sales = %{"2017/01" => 2000, "2017/02" => 2500}

FATE T DL B R R I R 454

%{
name: "John Doe",
age: 20,
programming_languages: ["Ruby", "Elixir", "JavaScript", "Java"],
location: %{city: "Sao Paulo", country: "Brazil", state: "SP'}

AU AR SCDCBCORAS A SR R IO (E AN B o AE TEx HHAmA LR 7

iex> abilities = %{strength: 16, dexterity: 12, intelligence: 10}
iex> %{strength: strength_value} = abilities

iex> strength_value

16

2 XA, BT U7 B strength JF CKF JL A 46 B L &
strength_value. FCILACAIAN 2 A RN R 14, I ATRATA T %
YT A B B VTR Ty o FRAT) R TR B AT ] AR . T SRR R AT
XA, 4L MatchErrors IRk

iex> %{wisdom: wisdom_value} = abilities
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** (MatchError) no match of right hand side value...

WA A WU 2, R IR RE T AT I 36

iex> %{} = abilities

%{strength: 16, dexterity: 12, intelligence: 10}
iex> %{} = %{a: 1, b: 2}

%{a: 1, b: 2}

FATIL AT LA QI E 2 TA S R I ORI Bl . X ARSI B oR
B AR abilities, 7E IEx 223X AN Fiibiat:
iex> %{intelligence: 10, dexterity: dexterity_value} = abilities

iex> dexterity_value
12

XA RIENTR abilities AR —AME AN 10 f]:intelligence &, [A)
N, BRI (dexterity ST AL, WERAELE, WPK LA >k, e )

AX & dexterity_values

i A] DAAERE A L Bl ek s A FH =12 AT e i & o il— 1
iex> %{strength: strength_value = 16 } = abilities

iex> strength_value
16

FHRIXAFRIE X, WG strength_value = 16. RIXFKHE 16 455
F|AF B strength_value. ILYE strength_value & 16, '&54HF %% U FL e ) 2%
abilities, If] abilities {7 HfH strength: 16. DLACHD! FATH W] LIEIXA
FIEA I A -

iex> strength_value = 16
iex> %{strength: “strength_value} = abilities

XH, RAMEBE U EIZHEATH strength_value 228 [ {HRILH abilitiess

BB NRRASIE Ty BB R S DL 58 AN RRCAS S T T 7 vt
MR B PR oL KRR, AR 2 S Dy ik N AR .
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3.2.5 RERSXBFIIR

KEETHIRENOCRICA L, ERFEER, (HEMTuath 1. &
ATAE P AR B DL L AT

iex> [b, c] = [ar 1, a: 12]
iex> b

{:a, 1}

iex> ¢

{:a, 12}

WL SR 22 P B ] DASATATAR, (E B TR 1 o D741 3 ] AR pR 2
IIET, b, import FRAHAZ —ANKEE AR, B Elixir HH4 pR4mT
PUAT AH R 8 2 B H A AR R e 3 Carity). 40,

iex> import String, only: [pad_leading: 2, pad leading: 3]
String
iex> pad_leading("def", 6)
def"
iex> pad_leading("defr", 6, "-")
"---def"

KB T IR SCVF R AT AR [ B AE AT AN R IR 45 o T RS 305 15 H R
R BRI AT, OGS BAER P EME 1. X HEAT LM T

%{a: 1, a: 12} # %4 R % {a: 12}
[{:a, 1}, {:a, 12}] # @

[a: 1, a: 12] # Ao L@HLERAEF
%{1 => :a, 2 =>:b } # LA

[1 => :a, 2 => :b] # &EX4Ei%

X X X X X
| | | O | I ||

R B RN O - ) R VB VEAE R AL, (HEATEH TA 5.
3.2.6 [LECESHAIR

M SR e, TR BRI A RS T4
PRHRE ST —dlm RPN S ARSI B2 S8 (Elixic £
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Y TR o B, BT Date ZRAR G LU B year. months
day. calendar. FATICIEAIE— LA hot_dog B[ Date LA, XKLL E
AJ U R Elixir /1T H A — 200450

U FRAT AL P ASE X DG P R 2 B 2 R AR (PR ] DS 55 B S 3 AH [R] ) % 3 18
e BETE, SiM AU R . fE IEx h AL A
iex> date = ~D[2018-01-01]
iex> %{year: year} = date

iex> year
2018

SRR L BC S WS R AOAR ), DRSS 2 (¥ 77 R8T L AE 25 R 1
Eo KRBT A T~0, RN RBERF GsigiD o BATZ QPR REE
Jre Bilhn, AR FAFSIRBERE, FATTRT LAAEANHAG |5 M 5 SO0 T
QRS

iex> ~w(chocolate jelly mint)
["chocolate", "jelly", "mint"]

AP R AT AT R, I & 2 B A b i — It JRATTAS
FTSA 41 Elixir ORI BERF, BOGBIKIEE AT LA A A 5 3ok, B

S AR A — M SRR 4R T4 R B
At 22 TEx HIRIREL F A

iex> date = ~D[2018-01-01]

iex> %Date{day: day} = date

iex> day

1

iex> %Date{day: day} = %{day: 1}

** (MatchError) no match of right hand side value: %{day: 1}

S NULECRRT), NN RS P IL AR A Date ZiA 1A S5 ANILECRIGCT
NG AT IE MR, ARSI A XIS 2 R LU DR AL A AT 195 SR A 4k
PR, femrE e att.

"2 https://hexdocs.pm/elixir/Date.html
" http://elixir-lang.org/getting-started/sigils.html
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3.3 RHAREGTTIARIE

FERR B e T, W] AR A DL AR ek Ok b IR i i . FRAT D42
AT ED=sFAFHATHRACH, WRICHE R, Elixir 259 H 4159715 1 BT
FEFF o AL R LAAE s 2 A AL IS, AT e Jl S R AR AP AT 55, 3Kt
SEATTELTR N 2

EFATEI R AR RIREY, R EC RN, TR ORI A,
U R DTS B A AR, AR R R A R e B B SO

number_compare.ex:

pattern_matching/1lib/number_compare.ex
defmodule NumberCompare do
def greater(number, other_number) do
check(number >= other_number, number, other_number)
end

defp check(true, number, _), do: number
defp check(false, _, other_number), do: other_number
end

KB T BAMRE AR 2 E e L AT defp fi745E X, T HZ
A BUEAHIERIX LY, AR ZRIE XL s B S 80 AR
AT AEVEAIHRAUS 2T, FA15EEAT SRR
iex> c("number_compare.ex")
iex> NumberCompare.greater(6, 2)
gex> NumberCompare.greater(1, 8)

8

iex> NumberCompare.greater(2, 2)
2

JoF greater MRREL, B HI>=I8 HAT LB AN BT IR/ N e IERES — N7
KT T A, REABEA trues R, RIEAXMWEN false. K
AT AL X P AR BERE, P DACBIEE T AN B R AL check
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ZH KL check AMANIRA, BENRANEE—PPEbiR g R — AP true
HITEDL, J3— AL PR fFalse FITE L. X2 RIATHY, R4 Elixir i B E0 S 00T Ll
ALl R IE A,

EBRATE B FH A check 1€ X:

pattern_matching/lib/number_compare.ex
defp check(true, number, _), do: number

i NSEULI true fi. BERRBCRAACBES — N ECTF KT OL. R
By I 2122 number . S5 =S HN TRUMOECY, BAIAGTZEE, Prodi
HRCATRIR o d5 i R ESGR ] number A2 4,

PEEH RGO

pattern_matching/lib/number_compare.ex
defp check(false, _, other_number), do: other_number

B A 58 NS HUE BN false, MLEREOK AAFE S — M7 K0
fHote 5 ASHH TRANET, HERAER. RGNS E T8
JE B7L 5 other_number . 7ERREUIARN, FATTIR[Fl other number A2 &, LA
s ANERG T H AR AN RO B

XFETRA T ] R BB QL RE AR BE TSR P FAT . £ Elixir o, FRATH
X% F R HORR A B BF A (function clause) o FRATLARYE T 2EGI TR 24
PRECT ), ME A ESROEMIINE S E e X RRE VAL check R
g L2 Ay — ks 534k, MM ZEmREUT, B R
2, Elixic KT AN ILRC K R % 1A

FEGHRITPIN R EL greater/2:

pattern_matching/lib/number_compare.ex
def greater(number, other_number) do

check(number >= other_number, number, other_number)
end
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AL check/3 TEER— NS E P -=Ia TN R, RN E 1%
HECT . A, R R AR BRAT KA IR IR PR K B LA T e L
greater/2 HLAETEA LIBATSS, MIATFEILL check/3 BAEL. check/3 & defp

54 LA R L

defp ¥54 H T BRI FAA R . A BRECIE AN Vi ), "EH 2T
EMNHABE TN R IAE 1Ex 251fih 2 check/3 BEL, W51k
UndefinedFunctionError, i :

iex> NumberCompare.check(true, 2, 2)
** (UndefinedFunctionError)

Z A AR L R A AT AR s S U . AT U Fh
B, DU EATI ARy SR A . Ay B EE 2 sk .

3.3.1 RFBIRRIAE

T LU F\\IE B0 FL 4% 06 B0 BB B SR KRR, B
LN BB A . A MR, RSO S B,
DA EAE, T8 AR ARAE (%S Blixir 190K 35— R
K, RIS . BT AL

defmodule Checkout do
def total_cost(price, quantity \\ 10), do: price * quantity
end

7F IEx 21 243K .

iex> c("checkout.ex")

iex> Checkout.total_cost(12)
120

iex> Checkout.total_cost(12, 5)
60

BEATAGAEE A, Blixir fEHBOME. FASEA AR
WM. WERBATHAF R ERANERE L2 A7), Elixir K525 B 54 1% o
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Elixir JEAIE T HAAFICE Carity) 2 BEkE. X EER EAASA R
PR#T: Checkout.total_cost/1 Fll Checkout.total_cost/2. FATAI LLEZRIRIIX
EROENEEE

iex> using_default = &Checkout.total_cost/1
iex> not_using_default = &Checkout.total_cost/2
iex> using_default.(12)

120

iex> using_default. (12, 4)

** (BadArityError)

iex> not_using_default.(12)

** (BadArityError)

iex> not_using_default.(12, 5)

60

IR PR — BUEERURAS B N R AE T A4

defmodule Checkout do

def total_cost(price), do: total_cost(price, 10)

def total_cost(price, quantity), do: price * quantity
end

total_cost/1 ¥ ERIATE 10 LI 25 total_cost/2. 7F Elixir 1, PRECH 7€ 1
Jusl Carity) o [ AHTCECAS A 16T R BN AN TR R R 8. ot 2 e B 4 PR 1T
—#B845, FrLA Elixir XM name_of_the_function/arity B 7 2R N RHL

3.4 FEAIBOEHIRE

) % T bR HOR P IR P R R I S AR SRS 77 o 7F Number Compare BEERL 1 /5%
B, FRATA A E A B R Bk A R >=IE ST R B B AT 45 B i 2 s 5
S3ibARHHE LA GEY . W LU Elixir (1) D) (guard clause) R Ag HRIx A i) i .
DB AT AE s s A R Ik, S e AN £ i

ERBSE RN L when BT, BLRESIE PiER). iLIATH et
NumberCompare HJfCHE:
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pattern_matching/lib/quard_clauses/number_compare.ex

defmodule NumberCompare do
def greater(number, other_number) when number >= other_number, do: number
def greater(_, other_number), do: other_number

end

78 TEx 223 L A A -

iex> c("number_compare.ex")
iex> NumberCompare.greater(2, 8)
8

FAMEH] DIE AR AR ECE R — AR EORIIE NG 5 Dok
(155 AN KA number >= other_number J& DiEfJ. W true, WHAAT I
PREL, JRIFIAZ R number. WIRFIEATY false, Hfiligfrsh ks,
A PR ESAET LR P AT IR A, T U B REVLRC ) -

AP T8 f T LB A B it ) R A, el D AT DR AR B pR A R . BT Tk
R DU B A BRE Bl va o LhBA Tl b B A checkout BBk, i
BURT S S KB . NAZF IR A IS AL 8. £ checkout.ex SCAF:
A LUR A7

pattern_matching/lib/guard_clauses/checkout.ex
defmodule Checkout do
def total_cost(price, tax_rate) when price >= 0 and tax_rate >= 0 do
price * (tax_rate + 1)
end
end

KL price >= 0 Fll tax_rate >= 0 RS HIRA L. £F IEx Hifik:

iex> c("checkout.ex")

iex> Checkout.total_cost(40, 0.1)

44.0

iex> Checkout.total_cost(-2, 0.2)

** (FunctionClauseError) no function clause matching

iex> Checkout.total_cost(42.3, "Hello, World!")

** (ArithmeticError) bad argument in arithmetic expression

XHEA T AN EW PEA . AR, —UNEw . ARl 5,
HILT FunctionClauseError #i%, IXEIAZE PRAEL total_cost/2 ToiEALHE A1 %Y.
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1L "Hello, World! "I, HILAIE AR ArithmeticError, BEAXAEEREN price
* (tax_rate + 1)H, XEBEE "Hello, World!"iHid T FiEA) Ak, #erjif
i, "Hello, World!" KT 0.

K745 B R BRI BB . i, Elixir (A7 LA SCA . 2
FRFAB ISR H I, X AR A KB M SR BEATHER BT L "Hello,
World!"BEME L LG AR A . Elixir EIARALES, JFR A B AT E A
FRTUK M LA A U B R A W SRARAS S A B B A e A, ]
DU Elixir 32 L0850, G140, F Kernel.is_integer/1 # £r 1440,

Elixir Fn3E BV AR

Elixir 2318RME T G ARS8 7 WUk s Al
. XEME R Elixir REN, FA AT RS o8 HO AL & e

0 . HB, FRATNZAE B) B 2l 1l AL X UG e Sk i R AR A4 F) W)
Itk A, SRR I TS50, AT ES kb A
— B o) AV AR R . X Elixir RIZEASINE T HBOGER K3,
AT LA B O SRy,

B 4 R U S A mT L A B IC G R BB ). #E R A s i b ->18
R s ik ibFRATTH B 44 77 20 S R 21 Number Compare. check/2:

number_compare = fn
number, other_number when number >= other_number -> number
_, other_number -> other_number

end

number_compare.(1, 2) # returns 2

Elixir 757 SR 12k T T4 S0 VP P IR SRS 546 . 1S Tt A h A il
FEPRRME RS, DRI DU RS T AR WD FLI AT A PR AT o UL 5

' hitps://hexdocs.pm/elixir/typespecs.html
' https://elixir-lang.org/getting-started/case-cond-and-if. html#expressions-in-guard-clauses
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(e E A Re I AE Bl AJ B . Elixir #H TR G4t X A5 n] LA
Elixir % (macro) PRECIHATY .

iERATH Z R B @ — AR, AW R B EOE R A A, X R
Elixir [f13: P8 %% is_even/1 I is_odd/1. VRTTLAZE Elixir SCRY RIHEEER 23+ 2 e
fiTe "B/ h even_or_odd.ex (K301, SRJHIALL B ARG

pattern_matching/lib/guard_clauses/even_or_odd.ex
defmodule EvenOrOdd do
require Integer

def check(number) when Integer.is_even(number), do: "even"
def check(number) when Integer.is_odd(number), do: "odd"
end

1F IEx HizfT'e:

iex> c("even_or_odd.ex")
iex> EvenOr0dd.check(42)
"even"
iex> EvenOrOdd.check(43)
|l0dd|l

XHEHIT A4 require. BRAMTTHEMAE, KA is_even/1 Fl
is_odd/1 J& 7% PR B . o AE SR AH 2 AT A AR o i, M R ATAE
Integer.is_even(2)Hf, BI{EGMEMBUE ARG (2 s8& 1) == 0. )5, 3]
AT, AR MISRALEE RN true. Elixir IG5 % require 1844 fiE
FEGR PR BOAT HZAR . A H require 45 4B B RUE I RVAVE L. 5

pattern_matching/lib/lexical/even_or_odd.ex
defmodule EvenOr0Odd do
def is_even(number) do
require Integer
Integer.is_even(number)
end

def is_odd(number), do: Integer.is_odd(number)
end

' https://hexdocs.pm/elixir/Integer.html#macros
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=
=

require Integer HINLE EvenOrodd.is_even/1 PRI, XK Integer %%
PRBANAETSE T H o Evenorodd.is_odd/1 B ARAF R Integer ZZ %, W T,
G IEIRA S, AR mifdl i, 75 Evenorodd.is_odd/1 PRELHH/D

require Integero.

eI TSR, EERA ML, W RPHIORI N 1 WA
FLOh 1. A RIT A ROCE S, MO TR Blixic (0777
Spt. 7

FATATEIEH] defguard 5 AR G EAE LB A AR K R R K. AERsE e
HHH L) Dk A AR T 8. flhn, iEIRATR checkout BB IN—ANHT ek 4K,
JE BAEA)

pattern_matching/1lib/quard_clauses/macro/checkout.ex

defmodule Checkout do
defguard is_rate(value) when is_float(value) and value >= 0 and value <= 1
defguard is_cents(value) when is_integer(value) and value >= 0

def total_cost(price, tax_rate) when is_cents(price) and is_rate(tax_rate)
do
price + tax_cost(price, tax_rate)
end

def tax_cost(price, tax_rate) when is_cents(price) and is_rate(tax_rate) do
price * tax_rate
end
end

TR L1 A «

iex> c("checkout.ex")

iex> Checkout.tax_cost(40, 0.1)

4.0

iex> Checkout.total_cost(40, 0.1)

44.0

iex> Checkout.tax_cost(-2, 0.2)

** (FunctionClauseError) no function clause matching
iex> Checkout.total_cost(42.3, "Hello, World!")

** (FunctionClauseError) no function clause matching

' https://hexdocs.pm/elixir/Bitwise.html
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fE Bl R RE e B T 22 T DRI pR . ME— TR0 2 2B S R A AL o
ST HiET) R REYR . 4 Elixir JCOMEER—#84>, AT LA Elixir
N RE R R L P T

3.5 Elixir 8RR G50

pR A G B T AT e AR IR P AR, (HIX A B R BATTA
AEAE ] Elixir P& USRI 458, B cases conds if. unless. ATTH¥4 44
EATI .

3.5.1 Case: FABRILEHTEG

D 2RO B T A A 2 AL ORI s oL, FTUMEH] case, ERTLAAE
BATRE R RN MR AL T R ERE, BATREG I RPG ik
JE B IEE A

pattern_matching/lib/elixir_flows/case/ability_modifier.exs
user_1input = I0.gets "Write your ability score:|n"
case Integer.parse(user_input) do
rerror -> I0.puts "Invalid ability score: #{user_input}"
{ability_score, _} ->
ability_modifier = (ability_score - 10) / 2
10.puts "Your ability modifier is #{ability_modifier}"
end

AT elixir ability_modifier.exs 75238 H :

Write your ability score:
hot dogs
Invalid ability score: hot dogs

FAE case ALPEPFFNEDL: — Pl BN TS, 5 Mo

'8 https://elixir-lang org/getting-started/meta/macros.html
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BINTEBAE R HIEH case $RAMAIMr . AR5 78 AR N R AR ACIL Fl 3k
Ko do ZJRMIPrAATH AT A1 70 Bl e ->Ia AT 2 A BCE A N IL &
K, AR R TCE A B e B A o KRR R W] DU E — AT . (R ->2
KD, AT LM 24T HHRATAT 20 R o SRS IL e 25k s UE BE B »
JLIE PR s O/t 0F > L CEP ik O A 7 W UL o i W

case FF IR IVLHC RN MIIRAE LA T, BATAT LA JIAS, KRR

WEE—IR I0.putso

pattern_matching/lib/elixir_flows/case_value/ability_modifier.exs
user_input = I0.gets "Write your ability score: "

result = case Integer.parse(user_input) do
cerror ->
"Invalid ability score: #{user_input}"
{ability_score, _} ->
ability_modifier = (ability_score - 10) / 2
"Your ability modifier is #{ability_modifier}"
end

10.puts result

i case R [AMEE —NMEF I 18E; A8 BT sGlh, FATA® E BN A4,
AT NG R AL . B HF, T case FEMRIVRL N W] LA ] 1ot
Ao AEBRATFHRAE CSOMIA DL O S VE A RS IE 2

pattern_matching/lib/elixir_flows/case_guard/ability_modifier.exs
result = case Integer.parse(user_input) do
rerror ->
"Invalid ability score: #{user_input}"
{ability_score, _} when ability_score >= 0 ->
ability_modifier = (ability_score - 10) / 2
"Your ability modifier is #{ability_modifier}"
end

UAE R AT 2 ability_score AN/ T o I A & $hAT o AR . G ic AT, £
i case FEMIGAENS, WERPAT M RIEXAAVLHL, W2 51 A8 T3 1k
AT
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3.5.2 Cond: FEEFBERAIVHTE

WERAPRAOZ AT, SCANAEE AIBECULES, 84 T LA cond.

EFATOEE — AN AR & — A NS, HIWflE N T8, T2
RAEN. Gzt check_age.exs:

pattern_matching/lib/elixir_flows/check_age.exs
{age, _} = Integer.parse I0.gets("Person's age:\n")

result = cond do
age < 13 -> "kid"
age <= 18 -> "teen"

age > 18 -> "adult"
end

10.puts "Result: #{result}"

AT elixir check_age.exs I 52 A H.:

Person's age:
12
Result: kid

FAMLH] cond G5 KAG EEAFERVEH o cond SEAE AE AT th— ML IL
RN AR AL . e case B TARETT AL WS HEAIWT A RO B, wl
PAT ST AR . HCAE, £ Elixir FER T niUAl false, PFTT{HAEGEHAL. &
Ja— N EAFIRE R WERE AR, KSR R,

UL RARAAE N ] AT 55 Qs L 2 R 2, AT LS RE AT cond.

3.5.3 fEHA if #] unless FIAT\

JUTP P gttt 5484 1f, Blixic WAMEISh . 1F 7R RAIWE S AT R4
84, iEFAME A if 'S NumberCompare.greater/2 BRI %L:

pattern_matching/lib/elixir_flows/if/number_compare.ex
defmodule NumberCompareWithIf do
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def greater(number, other_number) do
if number >= other_number do
number
else
other_number
end
end
end

iR A FIEAONE, AT R S I, BT else BR.

unless 7t Ruby "R UL, “&4E Elixir 1 TAET7 A E A A unless IR15
if, RAEFRIALN nil 5L false B A AT unless Ht. 1EF unless FiiA:

pattern_matching/lib/elixir_flows/unless/number_compare.ex
defmodule NumberCompareWithUnless do
def greater(number, other_number) do
unless number < other_number do
number
else
other_number
end
end
end

f unless il else JAE A 28 2 L NBEANAGT K fliio B2 R it X ]
%, BAFIERAEH if.

if Al unless KIA X IRFIPAT KACHEIRIN S R . else BUB WAL, WIRA
% else H HIZHRZA BB 45 R 0 B, BBz ] ntts

case. cond. if. unless J& F % bR BRI R4 il b o v A FH e 25008 FH
FEHAHEANT. 75 NIERBF, BRAVG R a5 AR if:

if(number >= other_number, do: number, else: other_number)

HI Blixir SifE2/ 0 QUK 2 (1 BR BRI HIAURE T RE 2 B AIRAURL ity v 132
Pho (2 Z A Blixir A E RIS (Lbln 1), IRAVACHS X2 A2 i &
XM, A RN BB RE (A QRS N A% R TL i EA K s, BT LA
PR 7 I R A s K g PR AP AT
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3.6 J/\E

KA NRTFIR G — 5o AR EAS IO E RS S MRS T
P VLR AR SRR ZhRE ;s — B2, R EAREE T LUR2EAR
A

o JRATTAT LAFE i 5 (1 AR S I A A DL A

o =BT RVFRATOIE ML ACRIEA, AEMILILAS, A LRI K
e

o REACIGE T LAFERK o fift ¥4 (0 1 A v SR U 2 Bt SR A

o PRECT AR IL R T LA B BA % R R i A o

o FRATRTLMEI Elixir P 72 45 44 PR 5 ple ] B4 55

N, BATTRR 2 DLk E I T A ek R U
3.6.1 %3]

o (ES I AR, iﬁ%ﬁﬁTﬁiY*fﬁﬁéﬁﬁﬁt EYBCAR Y B AR,
RPIBRAE A O LR Ry o %R AR A B A
TIELIRWE 2 o Aﬁ%ﬁﬁ#%uz,ﬂ%@ﬁ“ﬁﬁfw%u3

o G ANRE, RIPIFHFEM (Tic-Tac-Toe) WAk K. Bl LMEH L
MR MTCH AR R, SRR = A IH 47 B IR (8] Y
AT U AR, BB AN TR VAR R T winner,
B TCENIZ AR . WREAA MR, oA NS AR
Fino_winner. BMNIZAEXFE:

TicTacToe.winner({
X, 10, :IX,
10, :X, :0,
10, :0, :X

})

# {:winner, :x}

TicTacToe.winner({
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1)
# :no_winner

o G AN NN E TS B R S T EMIRT 2,000 SEICH T
WAERL; AT BT 3,000 I 5% ; IR T BT 6,000 3 JGAEHK
10%; &7 6,000 SETCH—PI#RIEN 15% .

o G —A™ Elixir JA, o] DUEH h i N L8 JF & & Pr Bl g T
Bt TLMEH] AN s, (R A N AT N, I EY
FH P NG N 7R 7R T B






F4E
IcAAE3

Diving into Recursion

M1 THEE 10 FRYTR] SPBAIAS L Sk P ) 2 00 B AT AR AT CSV SR RIART .
KRR A A2 IE 2 4b ? SN EEPAT R R S5 R A e A A5 R Tl e 4L
G R PR AP 336 U1 R ORS8RI 55

fEmAIE T, TEEMATS I for Fl while fFHRTE LM, B KA ] A
MR RBCUG R A AT AR, DRI 2 R ANIR] (5 R 58 R
IS, Xl e PR 2

EIHRR B TR R B E M A 5, 51k - E R E SRR AT
figt A P 33 VA PR S, AR QA 3 S JE R IO 0 . B Jm, BRATTRE S S04
lambda FIX ALY HIE, 2% >0 ILIIE I AT 5.

4.1 BB

Surrounded by Boundaries

A7 Fr 3 I pR BSOS T OB R 3 U pR B, B B DL 326 ) e A
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FEAET I I D SIS R o 33 ) e BRI B 5RO — s A5
B YAEREEAC K, R BRI 58 AT 55 T B AR IAA IR ESCRE 32 Wk
by AMEBATANE I B L

A GG R B BB S BN S A ARG TATAT LLAE— AR
PR B RWA TAER, P EMN 0 24 e 8y (RISH0 1 2.
B, RFAMEBECF 3, FBEPRERUER 3 + 2 + 1+ 00 PP EEPAT
INEB S AR 4 e B r ok 1, HEBIG AN 0. MK, %
ARIRBOEZ o 1EFRATH Sum BLHAI
recursion/lib/sum.ex
defmodule Sum do

def up_to(0), do: 0
def up_to(n), do: n + up_to(n - 1)
end

{£ IEx HIBIT'E:

iex> c("sum.ex")
iex> Sum.up_to(10)
55

FATH up_to/1 BELBIEE T A BT H) . HSHILEC o INPATER A>T
f), EIREECT 0, I E . XS E R, REHERE RIS
LR DT RREEAPATIIRIEN . TR, SRS 8o i
up_to/1 BAL, ELRRJE M LA A CRIMILS FA)D « EHRICEE n,
SRJEE AT o A0 EAY n-1 AR eRB SR EBRATR R L W2
A TAER):

up_to(5)

5 + up_to(4)

5+ 4 + up_to(3)

5+ 4+ 3 + up_to(2)

5+ 4+ 3+ 2+ up_to(1)
5+4+3+2+ 1+ up_to(0)
5+4+3+2+1+0

15
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)AL e S AR R (e Bk AR, B EEPATES B RIA LA
Pk, A5 A AR R, BRI SO AZKIZ AR B AR . AR AN B
WFTA), ST H ST RIRIALE, BITRR R A AT, BRI AT R
2%, HEMRA B Caf USRI cerl + = ibdT) B K50

4.1.1 EHIER

VFZ G550 ST B RSO Al sk sl AT SO A o AT S 2
Pisg, XBIR ISR BT ERAT . FRATTAT LLAE B SR 1A% [head | talllH]id
AR RGE BN IR I 7 o L BT > F s U5 SR AR TC 3 AR R 7+

recursion/lib/math.ex
defmodule Math do

def sum([]), do: ©

def sum([head | tail]), do: head + sum(tail)
end

{F IEx FIB1T'E

iex> c("math.ex")

iex> Math.sum([10, 5, 15])
30

iex> Math.sum([])

0

FAFRBIA T, [head | talllRISIRMEE NP IRINEIAE R head, 5
FIRIIIARITUR MBI R taile RGOS FAPRER DT 5 tatl i
M sum/a EERARIN . SALIERAC, BB RAIAS 7] sun([1), EREFIR
MABY 00 ERATEE LW TAER:

sum([10, 5, 15]])

10 + sum([5, 15])

10 + 5 + sum([15])

10 + 5 + 15 + sum([])
10 + 5+ 15+ 0

30

B AT B E sum, BRI sum . BREA—IK, FIRIITTER
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HeE st > Ay, HREPIRA . XM, REAFIEL S 450, Bk
LURERT b (& P T DVS EBU R ESE A S L AL R IRV € 1P E AR (AP

4.1.2 FHIRIIFK

PAVLH B R ZAMP RO, LR AT IR ™ S s R S5 MK
K P SRR AR AT G 1 R 74 R e B A R 454 . R A A
BRI IAT o Bl e s B R o2 AN AT 22 (1, DR R e el S b b
LRIEBT B . PR LEEERAE, WU RS b BATE
B T IS AR B 812K

[head | tallliBiEAMEW LLR KM 250, WREA ORI SIK . 78 IEx
SRS, BEE LU TAER:
iex> [:a | [:b, :c]]
[:a, :b, :c]
iex> [:a, :b | [:c]]
[:a, :b, :c]

iex> [:a, :b, :c]
[:a, :b, :c]

RIEA [:a | [:b, :c]1M[:a, :b | [:c]IMEREMFEN, #HREIIE
[:a, :b, :c]o FATATLLHXFP 7 MRS, MR — e, R X
L ATE LW v a1 S P S o A o Ll IS e KB E D DXy e 2 e
LEBA B G el o 320 UET R Ok AL B — AN 81 R

R ANBRAE T T RAERE LA, MaE s AN IR
R o AP A A R ) i AL B i, JF R A . A
AR i 2 br AR AL 5o BEEM AR R EOR I =A% AR R
Mt A G A4 Enchantershop [ B A JiC 2 SC
enchanter_shop.ex HLo 5L, FATGIE M&IEHE K AL, LT e
iR
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recursion/lib/enchanter_shop.ex
def test_data do

[
%{title: "Longsword', price: 50, magic: false},
%{title: "Healing Potion", price: 60, magic: true},
%{title: "Rope", price: 10, magic: false},
%{title: "Dragon's Spear", price: 100, magic: true},

end

iAW L SRR 1. Soh 5 R A AN S, e — M5
&, ULHIZY S Otk . IUAEIRATTEL QR [ e A R I AT e e (AR
iEFRATTEIEE 1 enchant_for_sale BE#L:

recursion/lib/enchanter_shop.ex
@enchanter_name "Edwin"

def enchant_for_sale([]), do: []
def enchant_for_sale([item | incoming_items]) do
new_item = %{
title: "#{@enchanter_name}'s #{item.title}",
price: item.price * 3,
magic: true

}

[new_1item | enchant_for_sale(incoming_1items)]
end

B A RETAMERE, B A R, R AR E L )
xo EWRRIIRKAFAM . B AT RIT AT R . e AR
VLRCHRIBCR — M, SRS & e 3 ORI BV . ) R A4 PR AR 22 0 L
RN A AR R FCR I =A%, IR EA R S A B e fa— AN RIE
Hilhead | talllTEEMEFIIR, FIRKE A TCFENIFEBRIH YN, §I%&
(LA 93 2% nehant_for_sale [R5 I -
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0t
(B

E TR0

Elixir f 77 [ 1A DBV 11 B 5 R e . 1 SRR A7 E,
R niU M, IR A R,

item = %{magic: true, price: 150, title: "Edwin's Longsword"}
item[:title] # returns "Edwin's Longsword"

item["owner"] # returns nil

item[:creator][:city] # returns nil

X AR RN, P LA S R7s ik ) S RN (. JURBEANAEAE, T
KT KRR

item = %{magic: true, price: 150, title: "Edwin's Longsword"}
item.title # returns "Edwin's Longsword"
item.owner # raises a KeyError

X G ENGER IR 3 T LAY [ Elixir BB 7 308 °

a

https://hexdocs.pm/elixir/Access.html

I BATE B E R TR

iex> c("enchanter_shop.ex")

iex> EnchanterShop.enchant_for_sale(EnchanterShop.test_data)
[%{magic: true, price: 150, title: "Edwin's Longsword"},
%{magic: true, price: 180, title: "Edwin's Healing Potion"},
%{magic: true, price: 30, title: "Edwin's Rope"},

%{magic: true, price: 300, title: "Edwin's Dragon's Spear"}]

FATER T et DHEEE KSR K T AT BRAN RS A, 50K
FNLH ) L) S A IEAT BEVA I o BATTANBEXSAT BT b P o Lk
AT AT AR, B DR AT BEVE KW i A S RS o BATHE T 1 H) IR I 5
FAF TR R 1) 2 1A

recursion/lib/enchanter_shop.ex

def enchant_for_sale([]), do: []

def enchant_for_sale([item = %{magic: true} | incoming_items]) do
[item | enchant_for_sale(incoming_1items)]



end
def enchant_for_sale([item | incoming_items]) do
new_item = %{
title: "#{@enchanter_name}'s #{item.title}",
price: item.price * 3,
magic: true

}

[new_item | enchant_for_sale(incoming_items)]
end

FER A, BT S R UL RCRAS &Y e 5 O BRI . Tk m
BZHET LT T Hninagic: truedo WIRITHD, FRATKBRI RS H L€ 2L &
item, AMUALATHA, HEEHAIEMEBIIL,

PRGN, FFERMCR:

iex> c("enchanter_shop.ex")

iex> EnchanterShop.enchant_for_sale(EnchanterShop.test_data)
[%{magic: true, price: 150, title: "Edwin's Longsword"},
%{magic: true, price: 60, title: "Healing Potion"},
%{magic: true, price: 30, title: "Edwin's Rope"},

%{magic: true, price: 100, title: "Dragon's Spear"}]

R BORAT BRI R T e R R . B, BT FE 4R
TR RB 2, LS AT A5 R 5 F R Bt AN (R B ik

4.2 BIFTEIB

3285 U R 50 bR B A e B (R S 22— WRE RS E IR B A 2
P E AL B S o SR 3 U1 o g A v S R R AT 55 (1 1 20
o WRARARE R s K R, b AR o

35 U1 B R R 1) LR AT LY g P Rl AT iR . ROk, Al
Km0 m LA -

73
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4.2.1 5%

PRIEE R IR IR A b B T B R B R BT AT
SR B BN N IR RT3, SRR T AR D il ek il /L LA i b k3R
ARG TZA S L 2R i) 7

AN SRR BT AT N TS T I IR A, o, 3 [E R 3
2 * 1. JeHERE, EC BRI RS, RS A BB AS TR A vk 5
SRR AEFRATTH - MEERSK 4 1B 3fe:

recursion/lib/factorial.ex
defmodule Factorial do

def of(0), do: 1

def of(1), do: 1

def of(2), do: 2 * 1

def of(3), do: 3 * 2 * 1

def of(4), do: 4 * 3 * 2 * 1
end

4 fRENTRIE 4 * 3 % 2 % 10 3 UBIIRRAE 3 % 2 * 1, ARKULSEIME, FraRmEEA
THEASHC o B 1 KDL TATAMFE /AT o 1%L B FOGE M T 1E
K. o Rl 1 B 10 HPEIFISATAUS:

iex> c("factorial.ex")

iex> Factorial.of(0)

1

iex> Factorial.of(1)

1

iex> Factorial.of(4)

24

iex> Factorial.of(5)

** (FunctionClauseError) no function clause matching in Factorial.of/1
iex> Factorial.of(-1)

** (FunctionClauseError) no function clause matching in Factorial.of/1

AT GER KT 4 MR T, AFAUEE 3 MBI, A3 * 2% 1
ARG 3 * (2 * DFTER. (2 * 1)/2 2 M, TSRS . ik
MESXAH s BOH 5
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recursion/lib/factorial.ex
defmodule Factorial do
def of(0), do: 1
def of (1), do: 1 * of(0)
def of(2), do: 2 * of(1)
def of(3), do: 3 * of(2)
def of(4), do: 4 * of(3)
end

PUAE T3 VA e T SR R (R AR AR M 1o 6 e By, AR LR
LA N B . DU BT A DL U AR

recursion/lib/factorial.ex
defmodule Factorial do

def of(0), do: 1

def of(n) when n > 0, do: n * of(n - 1)
end

SERCT ! BRATHE ok TR SR . P n > o BRERANSN SUEOKREY
Feo XA IRIATE: E AT AR BT Y, SRR AR TR
AR

4.2.2 A

IMIATEARE R AN B AN B, IX LSy W] ARG AR PR, s AT L
Ak, ZFBIIAM AR TR, W AR I Ab . Biltn, i
VOB BT 00, RS RO SRAORTEL RERTIE . SO .
DR SR AR — I N P PSR A2, W) sELecT ETWRREHELLGN S AI4ED .
U (075 SO R B WL A B A LA BN R AR Ba s KA A A R
R A SORT I e 3 Y PR B AT DR SRR U5 o AR BRATTHIIZ 7 i
PHNZIHE 7

A A DM RRIIR I AL, R IPEETHF RN SRR . £k KX
Gk, A AR, BTSSRI I, P ARG 28—
Wy AEERCH YRR RS, A TBARUE T TCR S TP HE . A8
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AR RGERRITAT A ARME s A, BRATTHT LUK JSOR 195126 70 1
o XFERATHAZE] T ZHR PSR, HEATRIEL SRR DN 4RED)
N, RABRMSHRNAUE ADICRWINEL. —DICRIIRA G LT
FeHERI Y SR J5 AT TR 1075 R IR 81 3R 5 I F koK

ETRATTF a9 S HE P R £ . o, FRATTFT B A 2 P F . Elixir 1)
Enum.split/2 BRI DLAPRIF 4L, AR SIEL 50 . 157 [Bx s
ik
iex> Enum.split([:a, :b, :c], 1)

{[:al, [:b, :cl}
iex> Enum split([:a, :b, :c], 2)
il:a, , [:cl}

iex> Enum split([:a, :b, :c], 3)
{[:a, :b, :c], [1}

Enum.split/2 IRl HA TR CA, HP s —ANFIRM TR HE
HRAILE MBS HGE . SRR AR TRAEH —AFIR D, R R
GRS M, Bl ZHnE e I 2 Doiz. FATAT UM Elixir p8 %
Enum.count/1 THEAIR I LR B AL, SRR HEREL . 7 IBx Pikid:

iex> Enum.count([:a, :b, :c])

3

iex> Enum.count([:a, :b, :c, :d]) [/ 2
2.0

iex> Enum.count([:a, :b, :c]) / 2

1.5

BHR PO R B RO, THEEE R TR L (R D) A
Fs g B, WS AR R . RAE T AR VL . FRAT AT AT
Elixir Kernel.div/2 B%. ik:
iex> div(3, 2)

1

iex> div(4, 2)
2

IRAEFRATT AT LI T A7 X e s A S A ik, DA A 7 OB 7136 45 B 2F o
KR EIEE s B R UTH P LB 51K . A sort.ex
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SCAE, HANBL AR

recursion/lib/sort.ex
defmodule Sort do
def ascending([]), do: []
def ascending([a]), do: [a]
def ascending(list) do
half_size = div(Enum.count(list), 2)
{list_a, list_b} = Enum.split(list, half_size)
# We need to sort list_a and list_b
# ascending(list_a)
# ascending(list_b)
# And merge them using some strategy
end
end

FATQBE T ascending BREL, IAET R VISR, (IR S 03
BEATHERR o BT TR CERIRAUR S — AR SRR TATRIL 51
R PR K e th s e 00— AL T Elixir (94 E R 5, 4

U1 Enum. split/2 F Enum.count/1.

WA BRI 5, HBIAF—ATTHR . DUAE R LB TRA A T 114
THPHIR . BAITRE—ANEIFREL SR B/ NRIT R BRI . XFE,
WERBAZRA I M 5], HiAOK s, 9l. BT SHRAIFIIR, A1
EH ARG LB/ RJFRATAT LRI AR D 05— AT, e
MRS, BN ERE BT I R B R BT A5, 91511, 2], 451
Ki&l1, 2, 5, 91o BBHEPAT F X, MBEAEMR—ADHMTHTIIR. ILRINEES
H5, 91FI[1, 4, ST RRELE M TAEM:

merge([5, 9], [1, 4, 5])

[1 | merge([5, 9], [4, 5])]
[1, 4 | merge([5, 9], [5])]
[1, 4, 5| merge([9], [5])]
[1, 4, 5, 5 | merge([9], [DD]
[1, 4, 5, 5, 9]

ARG S 15 I PR L
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recursion/lib/sort.ex

defp merge([], list_b), do: list_b

defp merge(list_a, []), do: list_a

defp merge([head_a | tail_a], list_b = [head_b | _]) when head_a <= head_b do
[head_a | merge(tail_a, list_b)]

end

defp merge(list_a = [head_a | _], [head_b | tail_b]) when head_a > head_b do
[head_b | merge(list_a, tail_b)]

end

BN FAIR AT . WURIRAT 22 A IR 54 R G TF, WA e 2
XA . Fh) head_a <= head_b KK list_a B —NIoHE /DN, TRBATH
B list_a 34N, I RIEK [head_a | merge(tail a, list_b)TK'E
BAEF AN RIS — DL E . W TR ILRITR, RATLLEH 7 0 H
merge, ZHEHIFR a MHARITHEHIEA list_b. ) head_a > head_b HATHH X
AR, 4 List b IER D ITHRIRBOF BB FI R 12— A7

I merge/2 pREL, FRATHLAETT LGS IFEATY) 7 1 P A SR I FAb s — BT
HIFK . ALFATLE ascending bR AL USINT merge/2 bR KK H] -

recursion/lib/sort.ex
def ascending([]), do: []
def ascending([a]), do: [a]
def ascending(list) do
half_size = div(Enum.count(list), 2)
{list_a, list_b} = Enum.split(list, half_size)
merge(
ascending(list_a),
ascending(list_b)
)

end

FHNRALILL: merge/2 BRELZTT, DARRYIER G TR XeRAE
HIFZ AN ascending BRECHEAT I IR A I A o e BLIs U 07 X5 90043 )
®, N poR:
merge(merge([9], [5]), merge(merge([1], [51), [4]))
merge([5, 9], merge([1, 5], [4]))

merge([5, 91, [1, 4, 5])
[1, 4, 5, 5, 9]
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LEIXANHEF R B, ascending MY VT B A LIRS TAE: B (K36 U714
HAARSHE T il AT LT IHATUH R, HRARNTFTERENASR
H merge BEUERZE K . 7T LALE IEx 2R FRATTH) Sort 5L,

iex> c("sort.ex")

iex> Sort.ascending([9, 5, 1, 5, 4])

[1, 4, 5, 5, 9]

iex> Sort.ascending([2, 2, 3, 1])

[1, 2, 2, 3]

iex> Sort.ascending(["c", "d", "a&", "c"])
["a", "c", "c", "d"]

W7 R SRIEAT . IASEM IR . PEREE LG
FEZ .

RATREC TR R, MRS EAEIR R AL, EER O T, wlifik
(L SR AN T A 1 ) L 2 SR B EEAE T, 0 2R T2 K o’ B A 2 A
Ty, IXLEERN I LIMSIALER, BR AR, IEMIRERIR, SIHSHAT
KERBRH], XATRE FEMERE T RR. 087 ) G A LA B Aot
VR

4.3 BEEBILHK

B R B AR N AE . TR BRATAT ZHL, S RITHE 2%
(K17, 10 H. Erlang VM 75 GRAFERUR TS0 BATT AR ARES o (R W RS T HOT
TUGEVAR, RS FER RN AE . AR RIS I s B AE A T
o FRATRE 7870 I 8 2 10 R I AL o

FRVH LA i G T2 D P A7 v (R e B8 . e R B o e v 5 AL
(Mg AR DIRE. ZERIE, 2 Or s B0 e — AN RIR e A s R A -
Rt — RIS BT eRECA T, 82 2 e E R (R EL AR B T e

' https://en.wikipedia.org/wiki/Merge_sort
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B IR, AN T S 2 i s B R AR AR . B R8T XM 1
iex> scream = fn word -> String.upcase("#{word}///") end

iex> scream.("help")
"HELP!!1I"

W scream. ("help™) I, FEF 2 BTN WAFARAR G AT R EUA . scream
PR HOCRH AL 35 B4 help, JFAFEI"HELP1 L. St NIRRT K ek SO -
String.upcase("help!!!"). scream.("help") %55 String.upcase("help!!!")
FHF o L, FRFPHe AR B0 F HER T IBR scream. ("help"), MITTALAL A7

ETRATTHEE A A B3 1 5 03 -

recursion/lib/factorial.ex
def of(n) when n > 0, do: n * of(n - 1)

WJa—ATAH AR, R MRIEAGE e HAT M . Elixir
BPHAT of (n - 1A, IPRILEAERIREL no XASMACE A INREL Eldn
—ARIBAAGEILIT, BT DGEEM R . FeRAE ] Nk
PERECE T ANV o B T DU RERR IS B R A I B, i
TR P 2L R o A TEx Hik—ix:

iex> c("factorial.ex")
iex> Factorial.of(10_000_000)

R RAMOXA LI RS R (LK 4-1) -

[ ] Activity Monitor (My Processes)

% v CPU Energy = Disk  Network Q

Process Name Memory Compyessed M.., S Ports PID User
P ] = — - g =
beam.smp 755.9 MB 0 bytes 19 36 74126 ulissesalmeida

B 41 RREPREERATHIER

PRAE A S SHLEE 2 AL FER T BE S AN, (AR . AT
RMARF T B RN AT, BATHT LUK 2 b8 2O e R U1 e 4L
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B s T R R P 7 V2 A s ek Bl SR el BRARBE R AR RN Ak
SR TGN Factorial B, FHK5H 52 B R RRCASHE
ATHB . A —/N44 4 TRFactorial HFRER:

recursion/lib/tr_factorial.ex
defmodule TRFactorial do

def of(n), do: factorial_of(n, 1)

defp factorial_of(0, acc), do: acc

defp factorial_of(n, acc) when n > 0, do: factorial_of(n - 1, n * acc)
end

FATEIE T —ANHBI R factorial_of, EH MHSMNISE, HTEM
FFAs . B8 acc & YGRS A . BEATIBIHF I, A H] ik 50 ace *
nAREB AR B )E AN RIAAUEBITH A, AR E EAFIR . BT %L
eIV, niEas o] Lo e T . PRI BT (1 ) AT RE I . 1
FAF LR, U RIMEREAT W AEARAL, i SARACIN 8] A e 58 Al

iex> c("tr_factorial.ex")
iex> TRFactorial.of(10_000_000)

RARABMARLR LI 4-2) -

beam.smp 55.7 MB 35.7 MB 73 93 402 ulissesalmeida

42 EBRPRIHEAFNIER

FRHOR AR T FE R R AR T ! (R AT AR AR T . Atk
& AIEIH (body-recursive) PREIAIE A (tail-recursive) PREHT, A%
BRI — ek, W SRR EEEAE A ik, i R 3% A ek oA HE s i A
Yedr, AR I A REAREAR 2D, T H R 326 U R B0 LRI A0 4
1, B AT ARSI
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4.4 TCSRERIFREL

JEHR VA FEBATTICIE TR U R o 0, AR T 4 294 T 250 B
AN DRI ERERI AP, Sk BCE 2 k. BATARE M I
MIPTA A, TOVETN AR M 0T 2 DB . DR e 19 2% 1€ LR 4 55 7T REAN 98k S
1o WEE A B R0 CLge U ) I PR IO, XA RE e AR 5 | RC B
Vo P28 T H T X )3 8 i) U e JE S VA R Dk o 1 BRI T 51 A S I
IR CTTEES
DN

> paged.html

DN

page2.html

—1 —

Y

pagel.html -
| page5.html D
A eb page
> page3.html—| T web pag
_t __)
circular reference links

P page6.html

4-3 SIZTFEPHLIBOIRFR

BAVICE T 5 i C S b A P g (P B . VRN SO RS 4 AR AR
FHARL, s ISR ) f . B AN H A AT R 2 H ko AL IRATTR AN
— MREREE RS H R HIFEF . @Uig‘*/féﬁﬂbNavigatorﬁ@iﬁﬁ%:

recursion/lib/navigator.ex
defmodule Navigator do
def navigate(dir) do
expanded_dir = Path.expand(dir)
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go_through([expanded_dir])
end

defp go_through([]), do: nil

defp go_through([content | rest]) do
print_and_navigate(content, File.dir?(content))
go_through(rest)

end

defp print_and_navigate(_dir, false), do: nil
defp print_and_navigate(dir, true) do

10.puts dir

children_dirs = File.ls!(dir)

go_through(expand_dirs(children_dirs, dir))
end

defp expand_dirs([], _relative_to), do: []
defp expand_dirs([dir | dirs], relative_to) do
expanded_dir = Path.expand(dir, relative_to)
[expanded_dir | expand_dirs(dirs, relative_to)]
end
end

FRE navigate FE Ao HUWMEANSEL. ., Path.expand/1 0B il 2 4%
B4t . RIS go_through BREL, FFIRFIEAAfLE H 3. KEFXA KL

recursion/lib/navigator.ex

defp go_through([]), do: nil

defp go_through([content | rest]) do
print_and_navigate(content, File.dir?(content))
go_through(rest)

end

£F go_through/1 BEE A — A2 H XL BT AR S —AN ) B 3R 21
Th). FPSITEHIH S NEE—TMR R, FF2af 17 H . SRIGHEHTIIA
WA, e LA H 0. iERATTEGNEFE print_and_navigate/2:

recursion/lib/navigator.ex
defp print_and_navigate(_dir, false), do: nil
defp print_and_navigate(dir, true) do
10.puts dir
children_dirs = File.ls!(dir)
go_through(expand_dirs(children_dirs, dir))
end
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WA BT AR A H bR . R BIASE 3%, s k. I, &
fiff File. Ust/a S AT 925 B HE H S5 A 25 K0 R UG [R]SCAF 1) 42 B A H 1)
SRR BN AR B, T ENZ H R se AR, AR A
€ SCRR B expand_dirs/2 X HBEATHcHe . A7 T oMMk AR, mtT DL
go_through/1 BRECKIVE MM . X0 RETEARKCIT M) . WA SEAs, iF
WS 2O ERE T o Ak TA A —K:

iex> c("navigator.ex")
iex> Navigator.navigate("../..")

el 1 4 17 H % S H % IS H % th TR S THENLIN ST R SR
AL, Py e AR ZE . BN oR, FRATTRE FH Pl SR B e 32 U4 ) 7T 93
MR PO PRGSO EL, 55— B0 e S e FRAE A

4.4.1 HNN05REE

BUERATOR P T L I 7 A FHRI P HS 0 8 TR
HOSAT RN E], FATAT LA B k260 Blhn, A rirds, 7Em
orib s R, B A P 45 R IA B e O e bR . A7 T Akt
AU AT DL S A iy TN R BT I 58 e LR FRATT N I Sl I R P I — A 2Rk 4%
PE, AR P45 58 H i — @ R BEJafs b bR (A U3k D AR H % R s 2 H
K)o BACEE MR

recursion/lib/depth_navigator.ex
@max_depth 2

DAL E ] — NIRRT IR T . 45 NI BRI navigate 1R B4R 0:

recursion/lib/depth_navigator.ex
def navigate(dir) do
expanded_dir = Path.expand(dir)
»  go_through([expanded_dir], 0)
end
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SR JF B T B R ORI [ bR B LA RS2 S = AN S8, VB RIS H SRR

recursion/lib/depth_navigator.ex
defp print_and_navigate(_dir, false, _current_depth), do: nil
defp print_and_navigate(dir, true, current_depth) do
I0.puts dir
children_dirs = File.ls!(dir)
»  go_through(expand_dirs(children_dirs, dir), current_depth + 1)
end

BT A HRIRENSH, RIMNEFE—NLKIEEM. fF go_through
I —AN 0, W AT H SRR R T4 e R, i i g

recursion/lib/depth_navigator.ex
defp go_through([], _current_depth), do: nil
defp go_through(_dirs, current_depth) when current_depth > @max_depth, do: nil
defp go_through([content | rest], current_depth) do
print_and_navigate(content, File.dir?(content), current_depth)
»  go_through(rest, current_depth)
end

KRE, AT I I R B R RO TR A Ao JEORRRA TR AT IR
OB AT, EHRTEE R IIRE . BTRRCAS, BT o8 25088 13 ) 4%
i, OGHE @ B IR H R R AT DNRGME 1L AR S A0SR,

4.4.2 BRITEBIA

SRR S N TCBRAEFE o BT, 99 238 I Ha i) W I i I 2 4 e %
A5 1) B2 W 0o e B LT ) i £ D PR, S A 4505 1) 1% 0T
T2 e BT IR AR o JEBRAAH 2 i Bl P PR SIS DR . U RER
MBIGEIAGIH, AT IRERE SRIC R . LRI ZRIC RO, BATTHT A7 Ak A7
Vi) R, IFAE S )T R O e A TR . AR D H RS, W
A RES RS 2 € HLpry ) B, T PR A7 LS A R GU S AT 5 1
FAT T T A I 5 BB E S i N TS BRI A o

WK 4-4 P, fETEERE - DMEH SRR, EIRAARLT KA
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Hko et MERTT: GURRIEE, IR NERR R H K. R
RIS H RN S8R, B RanIA s I .

directory_b

directory_a

-4 FSHEREE

(R A ST R L I WP vl S R E [ R o= B = I s o (W e N O
File.lstat/1 KM AT . fLiB45 File. lstat/1 BA%, BRI File.Stat 45
Fdk, b — AR 2RI AR H 5, ZIURE N (directory; [
Z, ERER symlinke ARGV A _dirze& B, LME RGP EH 5.

recursion/lib/slink_skip_navigator.ex
def dir?(dir) do
{:0k, %{type: type}} = File.lstat(dir)
type == :directory
end

M _dir? BREOF T A XS File.dir2 (AT, whBE CRUETRATTAN 253t s 7455 i
e, ik e P AN TSGR . BT AP BRI AR N oE RN T %, I
ATSERE Py R] RE AT BT AT S R . MR B E BRI B A R S, R E 2
Wy B2 REREIE G IR R T %
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4.5 BIFVFEERRE
BV A AR S o AT U e B, w] DU I E A B A i L

A RR e G RS HE W S ORI A% R K S (R . T 3 U A Y B A e A
ARG T, € A U AT RE 2B 2 ) R ThFRATTZuUH 4 bR KU

YR e i) L«
iex> factorial = fn

0 ->1

x when x > 0 -> x * factorial.(x - 1)
end

** (CompileError) undefined function factorial/0@

FATABEXS factorial BRHGHEATIEAMA, POV AR MARGIE. ZAEH]
', BAEAIET . PRSI RATE R MR, AR AR E D
VL T o TR PRIXA AL, W] LUK R B Iy A R P R I T
Mo H58, BAITGEAS LR BA G T 0 T R A7 /e R AL
R, AT CLHEIR AT R, Tk R

iex> fact_gen = fn me ->
fn
0 ->1
x when x > 0 -> x * me.(me).(x - 1)
end
end
iex> factorial = fact_gen.(fact_gen)
iex> factorial.(5)
120
iex> factorial. (10)
3628800

I T AR R o FAICIEE T 40 fact_gen IIPREL, 1%HK
BB Tk 2B SR s AOTIE B A A S Hf i . 250 me ARURINIRA AT
REEAC. A GEEY EEA R TALIES me KA, BOVER DY
Pl ds, B ANSERIENE ARG Bk, TR R, W
FAEHIAILIK me. (me) o BRBMIHELFLLE, Wl UGS R SR e . RIE
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7, factorial = fact_gen.(fact_gen) A T FATH TH I Ferdi F. X H PR
UL me. (me) NG EHREKIFAMBRI M E Lo A H] B 44 b0 i) i 9 JF
AN E, AHAE Blixir O RIATH, AT LAE Heiz SEA5T, 551 H b 44 ek B
AT ¢

iex> c("factorial.ex")

iex> factorial = &Factorial.of/1

iex> factorial.(5)
120

254 WP A2 FATI S, WEORER E AN E AR AL T
CAEUE AN H AR, R A Heds SRR e M5 1

4.6 /I\GS

V71 R B0 R G P AT B AT 5 1 2 B2k . AR TR R — R A
{DESIRESY
o QI I RR B8 U R AT 55
o AT I VR B AR 5 e 4 A e
o BIAMIIAIER AT,
o ik A R Bk B i N A7 A T %
o kA G S I S
o i AU R A% R B 3 VT P B A e BT
AT IREEIR, FATTJLF AT AR vk b B P o A AT 3 D e R RVt
JRERCR, (e T2 P2 IR B, i HAR D) s, teinsid 2k 4
P NS IR TCRAAFS « R — FORAE R B B Ok ot i AR 7 .



4.6.1 >

o WEMAMNBHKE: —MHTERINEKPERNTE, H—PMHTARK
I/PICER . R AZAG AT EA:
MyList.max([4, 2, 16, 9, 10])
# => 16
MyList.min([4, 2, 16, 9, 10])
# =2

o 5 4.1.2 UGS B AR T B A 6 i VR WA R . BT AN
GeneralStore [AER, Zn B A4 o2 ™A VLN IE RS, &n] LUl
H 5 EnchanterShop A8 7] IR E s -

GeneralStore.filter_items(GeneralStore.test_data, magic: true)
# => [%{title: "Healing Potion", price: 60, magic: true},

# %{title: "Dragon's Spear", price: 100, magic: true}]
GeneralStore.filter_1items(GeneralStore.test_data, magic: false)
# => [%{title: "Longsword", price: 50, magic: false},

# %{title: "Rope", price: 10, magic: false}]

o ATAIET —MNEAFX I RITIATH T K. WELE—N
Sort.descending/1 BAEL, %P5 X T RIATHEY .

o AEIWMETALBARKE, HIFEMTREMEZBARKE. W5
Sum.up_to/1 Fl Math.sum/1 HJ R VIR A . AP : W5
Sort.merge/2 IF& 1% IH A .

o T 4417, FATHILFAFBRE T 7y B W25 IfEalg—NHA
) BEZIHI BreadthNavigato #ibes o4 B K v b ) [ 2% H

4.6
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Using Higher-Order Functions

T B BRI AR A e S B A S A B Bl IR [P e T A AT BARSGER TG
KRR . B R B S AR S R, T RAAE T RN DL Bt e 1
PR D . B0, AEFRAIAE IEx 22K File.open/3:

iex> File.open("file. txt", [:write], &(I0.write(&1, "Hello, World!")))

File.open/3 [Mic)r NS HUE MBI IR E. BATATLLA 10 iR
B A RXAE A T7 EA R BATAS AR LS S T, B
ARGJre AEHE. —MERT R AU p] 7R AR, ik
iex> spawn fn -> I0.puts "Hello, World!" end

spawn Jii &l — AN HEREIF I 45 5E M pR A EIRETER T 7 BC N A7 2 SR B R
fE, NBRATBME T AR PRI o XA T R OB RE N B B AT
Mo

AP v R ) IR B I S B R 1 o AR DR B B R
AU w AR . A5 R AT B IR A . FRATRHAT FH sda AT G e 5 |
A (W 25479 o FidesE kit mbr s g
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5.1 RMBIIRBISHTEREL

X TR UL, AR BT REAN KA S N T FEARA IR, AT
KA FATAB M PNRARTTRE GRS o I P LA B 2R, LI fi e
Frtf o EIE . BAE L5572 Tis Al el A B, R R AR
AR Dt BUAEBATZA— miscidl, v ok Bk &2 2% (A QR O B ff
SR e AR IRAINI I AN TT 46 -

5.1.1 @AY

i AR SEAR W WIIAESS o FRATELRUE RS A B e B eVl i A 38—
ARREOKIE AN . G, BRI MU I IR AR T . JATEZH]
AR PR 1) BEVE AR A sl e 4TTT 1Ex, QI BER) i b1 3K -

iex> enchanted_items = [
%{title: "Edwin's Longsword", price: 150},
%{title: "Healing Potion", price: 60},
%{title: "Edwin's Rope", price: 30},
%{title: "Dragon's Spear", price: 100}

FEVE TS B ARG E S R B R . LLFRATTHE BRI 1 42
TEIH k. Ak, BAITFEEIIEGNIERICE. R HRB L AR EL
FRIAE my_list.ex SCAFM myList BEE L . FRATTIG R — AR E0Y each/2:

higher_order_functions/0/my_list.ex
defmodule MyList do
def each([], _function), do: nil
def each([head | tail], function) do
function. (head)
each(tail, function)
end
end

PR each/2 MO S HL: B2 EERPIPIR, 5 ASE R
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BREL EBEMRBSIRITCEAEASE RN BN A& 570 (8
HAEAMD o WERBIRA I, WIS A1 40, EH function. (head) 2%
K AZE R BOHEIBRLE - MIIRITER . WRIIRATZ IR, BRPK
DA A 177 V7 1) e o 1hFRATIE TEx il —

iex> c("my_list.ex")

iex> MyList.each(enchanted_items, fn item -> IO.puts item.title end)
Edwin's Longsword

Healing Potion

Edwin's Rope

Dragon's Spear

FATH myList.each/2 8 s 53 o S BRI I, FRATIAE FH 12 B0 5 AN ]
EEESAT LAY . XL R HO R T o FRATT TR EAL I A
AbPREE—TUCIR I BRI AR, FRAIE3E T NS A I AT (R
AT LK e s B T ARSI, I AT 3310 77 SO # A -

items = ["dogs", "cats", "flowers"]

iex> MyList.each(items, fn item -> IO.puts String.capitalize(item) end)
Dogs

Cats

Flowers

iex> MyList.each(items, fn item -> IO.puts String.upcase(item) end)
DOGS

CATS

FLOWERS

iex> MyList.each(items, fn item -> I0.puts String.length(item) end)
4

4

7

TSR —ANFIRTER T =P TS5 R i bR B S, 1 5 ek, 34t
TR, e TR .

5.1.2 FEAIR

T R BRI R RE R AR A R M R 2% e B, RAERIR Je A A B e 1 4
BB M ZER Y I R R 10% A BRI AT 2L H B A 26 1T 4]
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o ARIRATA myList BEHRES XA B ok 4L

higher_order_functions/my_list.ex

def map([], _function), do: []

def map([head | tail], function) do
[function.(head) | map(tail, function)]

end

MyList.map/2 W DNSH B NREBHIIIE, B AR DEK
B, EBRMEEIIERKITTRERE NS, ERREHES A TRERSIR. H51%
N L7 WEARSIRAY S, WS — A 14), efsIR
HHEQBERSIR . BrolRM R — A ou sy e AR FHE . BT8R LA
43 tH map AU T AT B BATEIE T A B map/2, XA AFRIEA S
SRR MEGHIND MG RGBSR

iex> c("my_list.ex")

iex> increase_price = fn 1 -> %{title: i.title, price: i.price * 1.1} end
iex> MyList.map(enchanted_items, increase_price)

[%{price: 165.0, title: "Edwin's Longsword"},

%{price: 66.0, title: "Healing Potion"},

%{price: 33.0, title: "Edwin's Rope"},

%{price: 110.00000000000001, title: "Dragon's Spear"}]

n] LIS Elixir 1) ) 2 5B B2 Kernel. update_in/2 K BE BT, AT

84k increase_price. 155 :

iex> increase_price = fn item -> update_in(item.price, &(&1 * 1.1)) end
iex> MyList.map(enchanted_items, increase_price)

[%{price: 165.0, title: "Edwin's Longsword"},

%{price: 66.0, title: "Healing Potion"},

%{price: 33.0, title: "Edwin's Rope"},

%{price: 110.00000000000001, title: "Dragon's Spear"}]

update_in/2 PR AT DL ELE BB IWUR 26, 10 JC A4 B A ¢ . BT TmT LA
] map/2 BREOR SEAEATHEARAT 55 o WKIAF

items = ["dogs", "cats", "flowers"]

iex> MyList.map(items, &String.capitalize/1)

["Dogs", "Cats", "Flowers"]

iex> MyList.map(items, &String.upcase/1)

["DOGS", "CATS", "FLOWERS"]

iex> MyList.map(["45.50", "32.12", "86.0"], &String.to_float/1)
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[45.5, 32.12, 86.0]

BRI map/2 KOKTRIAL T HARBIZR IAEST o 33 NIRRT 471 3 1) P A 4
TSR T, BATH A B A AN SR LR AT e e

5.1.3

U, BRI AR SIS P A ) BESRIS 2 DN, AT A5 24 P
AP R B EBATE AR R HOR 78 XM S

higher_order_functions/my_list.ex

def reduce([], acc, _function), do: acc

def reduce([head | tail], acc, function) do
reduce(tail, function.(head, acc), function)

end

I BRI E MyList. reduce/3 7 =ANSHL, W AMRERDIMSIZER, B

i 7 31 10) S MGG (R, 28 = A2 R A, RS 2 TR BE S 2000
He AR TAREIRFEA TR B AR LR IE T U7 R SR
T, SR SR . R IRA R R AT P i A%

iex> c("my_list.ex")

iex> sum_price = fn item, sum -> item.price + sum end
iex> MyList.reduce(enchanted_items, 0, sum_price)

340

YIH EIEN 0, ARJGLERFIEARITH sum_price BRI E . sum_price
PRBAE NS RS EINME . XTIXEAMESR A, 45 Sl J& 8 i 2
fii. FATATLLA reduce/3 REACHATAIE AL . Wik AE:

iex> MyList.reduce([10, 5, 5, 10], 0, &+/2)

30

iex> MyList.reduce([5, 4, 3, 2, 1], 1, &*/2)

120

iex> MyList.reduce([100, 20, 400, 200], 100, &max/2)
400

iex> MyList.reduce([100, 20, 400, 200], 100, &min/2)
20



9% P FH5F FHESMRE

1] reduce/3 BB, TRATR T BRERE, TARBE LM,
5.1.4 TLRIIZRIT

e BATEG T AN LIRS R MR R B, BRAEIR MR A A%
T 70 < T S R, FRATHERT ZEAIX M RO DE Y i A1 . BATH A
e S AT i BN Br s . AR RATTGEE LT ek ek i JEH i -

higher_order_functions/my_list.ex
def filter([], _function), do: []
def filter([head | tail], function) do
if function.(head) do
[head | filter(tail, function)]
else
filter(tail, function)
end
end

myList.filter/2 BRACK IS E A PFRREL WAV E IR PIEN L XS
A SPOMANBINR )z, WREIRIAB SR . 355

iex> c("my_list.ex")
iex> MyList.filter(enchanted_items, fn item -> item.price < 70 end)
[%{price: 60, title: "Healing Potion"}, %{price: 30, title: "Edwin's Rope"}]

M mE s AL filter/2, BATRE ZALE > AR &) RS 2 I
T 70 e FATAT LU Z R BOLIRAEAT SR . Wil A

iex> MyL'LSt fllter([" " "b", "C”, "d"], &(&1 > "b"))
["c", "d"]
iex> MyList.filter([100, 200, 300, 400], &(&1 < 300))
[100, 200]

iex> MyList.filter(["Alex", "Mike", "Ana"], &String.starts_with?(&1, "4"))
["A‘LeX", "Ana"]

iex> MyList.filter(["a@", "t.t", "a@b.c"], &String.contains?(&1, "@"))
[||a@b||, |la@b.cll]

T BRI Filter/2 R4 TG AR L, ARBR A YRS NE AE
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5.2 {EFA Enum &R

A Enum &R

JUT A AR AT 5544 - ] each map. reduce. filter #ifF. =Lfr I,
Elixir DN E TR LS Mk g, SATAAE Enum BIERHL . JRATIN 51X L8 pR 4,
HRA T 0 mb ek g, WILAETTAG, ATRLE A Enum BEHCH I BT
R FTIT IEx 223 LU R 2
iex> Enum.each(["dogs", "cats", "flowers"], &(I0.puts String.upcase(&1)))
DOGS
CATS
FLOWERS
iex> Enum.map(["dogs", "cats", "flowers"], &String.capitalize/1)

["Dogs", "Cats", "Flowers"]
iex> Enum.reduce([10, 5, 5, 10], 0, &+/2)

30
iex> Enum.filter(["&", "b", "c", "d"], &(&1 > "b"))
["C”, lld||]

Enum BB ELATVF AT IR B, A 44 7 BRESs e T g

iex> Enum.count(["dogs", "cats", "flowers"])
3

iex> Enum.uniq(["&", "&", "b", "H", "b", "c"])
["a", "b", "c"]

iex> Enum.sum([10, 5, 5, 10])

30

iex> Enum.sort(["c", "b", "d", "a"], &<=/2)
["a", "b", "c", "d"]

iex> Enum.sort(["c", "b", "d", "a"], &>=/2)
["d", "c", "b", "a"]

iex> Enum.member?([10, 20, 12], 10)

true

iex> Enum.join(["apples", "hot dogs", "flowers"], ", ")
"apples, hot dogs, flowers"

PR count/1 IRMITCERMEEL, uniq/1 RFIEAELICRIHIIE. sum/1
R [E SN FTAT B S, member 2 /2 K B AR R RAFAERE — T, join/2 Hf
IRINA GNP . sort/2 & A mbres e Wi, HTL

AR ICE . Enum B EOE FH TARMI 54 Enumerable PN KGR AL, 20

0 https://hexdocs.pm/elixir/Enumerable.html

97
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FA:

iex> upcase = fn {_key, value} -> String.upcase(value) end
iex> Enum.map(%{name: "willy", last_name: "wonka"}, upcase)
["WONKA", "WILLY"]

WS RT3 Enumerable PRI EHRRAY, IR RT AT Enum BEHR R HOK A
Hlo AR W RE MR IOEACT, A MU EWAICRICH: 2w
PR, Ji— MR BB 6 B AT LA RN A,

£ Enum BEHLH, AT LG RBT R AL ENTINSEoR A A R
o I, Enum.group_by/3 WA KL, AT ALEME, SN
A . TR AN SRR R IE T (151K

iex> medals = [
%{medal: :gold, player: "Anna"},
%{medal: :silver, player: "Joe"},
%{medal: :gold, player: "Zoe"},
%{medal: :bronze, player: "Anna"},
%{medal: :silver, player: "Anderson"},
%{medal: :silver, player: "Peter"}

ARV R —Ph A A MRSk 3 o FRATT 75 BRI SRS T (P
BRRL B T4l B SAHENETNA T H %S 8 R 5E K
XML HALE Sy, WAEBATAT LT Enum. group_by/3:

iex> Enum.group_by(medals, &(&1.medal), &(&1.player))
%{bronze: ["Anna"], gold: ["Anna", "Zoe"], silver: ["Joe", "Anderson",
"Peter"]}

BATH AT % TAESS o o A el —AME, H T R
) 4B 10 300 BE AT 43 2 o FRATT AL 3 1 B 44 pR K &(&d.medal) ik M) 22 R (1
(:gold. :silver. :bronze) . %H /MRR%I&(&1.player) iR M &1L T4 7,
HIRM 7 d e TERXAMA A, BATRE T — DU R, KRS T3k
FHBERN IR T

Enum BRI R BCE 8 G AT 55 TP AR T, AL E AT e BEAE I T] EAT Sk
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o BRI AR MR

5.3 [ER#ESN

Elixir {f FH4FRTE2 for T MR R R fe EIRFE B Al , BB S
Ko FATATLMEH for HAAMTE IS WGF. ILIE. T

iex> for a <- ["dogs", "cats", "flowers"], do: String.upcase(a)
["DOGS", "CATS", "FLOWERS"]

for JAlfe —AMMERMSRIANA, ERIRPMEENIE SRS LR 2. R
3 do M YUK IAE BT AR b o FRATT AT LA— IR AT H 2 A2 s«
iex> for a <- ["willy", "Anna"], b <- ["Math", "English"], do: {a, b}

[{"willy", "Math"}, {"willy", "English"}, {"Anna", "Math"}, {"Anna",
"English"}]

A5 F P AN A s T DA REAN 22 A A2 BB Rk ok . FRATTIE T AT HIAR
ACUCECHEAT IS U8, [F) I 2208 AN DL P ) 201«
iex> parseds = for i1 <- ["10", "hot dogs", "20" 1, do: Integer.parse(i)
({10, ""}, :error, {20, ""}]

iex> for {n, _} <- parseds, do: n
[10, 20]

i T DU A AR S AT I E -

iex> for n <- [1, 2, 3, 4, 5, 6, 7], n > 3, do: n
[4, 5, 6, 7]

n > 3 MpEARIA, HTRERT RS AT 3.

T A2 MARTTEREETT S, ERREZ P BRI E T AR
Elixir ¥ 5J5 SCRS T Ve L. 2

2! https:/hexdocs.pm/elixir/Kernel. SpecialForms. html#for/ 1
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5.4

BEER

Elixir {7 NE A EEBHA (1>) , &R LHEZ A e 5L A% 7
PAT S IR B2 e AR (e mT 5k o oA R B it 5L TR AL & s L
Breqdie Elixic BARBATEFEN RS, (H2eift TEEIEEA . AN
DI T8 ST I i S

He, iEFATE)E— HighorderFunctions AR, FHH ¥ I BRI &kt ok
A5 F (193853 7 7k

higher_order_functions/higher_order_functions.ex
dfmodule HigherOrderFunctions do
def compose(f, g) do
fn arg -> f.(g.(arg)) end
end
end

PRAAL compose/2 FMIPIANpREL, JROIEE T MRICREANSHI B . X
ASH R BT 4 IS HOR I g e %L, SRS ATRIPIE R H] £ 8% X B BA
KA s B TR BATTT DUBR AT E

iex> c("higher_order_functions.ex")

iex> import HighOrderFunctions

iex> first_letter_and_upcase = compose(&String.upcase/1, &String.first/1)
iex> first_letter_and_upcase. ("works")

|lwll

iex> first_letter_and_upcase. (" combined")

|lcll

TAMEIL T AR ELLS compose/2. IX AN BRELAL A L T — AN ek 2, ATHIE
RARTTAE o XA A e B 7 AT e e 2 . S I AN R AT i T IS
HAF AR TE I ST E A L g A .
iex> first_letter_and_upcase = &(&1 |> String.first |> String.upcase)

};f> first_letter_and_upcase. ("works")

iex> first_letter_and_upcase. (" combined")
|lcll



PEHENE ? 4 Y BLAE | > ) 1 (14 pR B I, Elixir 29 A&k U i
AR SRS E . RO BRAFRE R P RAE T4

iex> "works" |> String.first

et
iex> "w" |> String.upcase

l|wll

iex> "works" |> String.first |> String.upcase
i

Elixir 52 | >A7 R IA X FE, R IHENH NS HUL RS AR E0H
o AEFRATEIE N TR IR AL, BRI A i (0 A R RS o
FATRF XA R BUAE MyString Bidh B

higher_order_functions/my_string.ex

def capitalize_words(title) do
words = String.split(title)
capitalized_words = Enum.map(words, &String.capitalize/1)
Enum.join(capitalized_words, " ")

end

FEVHRA T 28T, AEBAIE R R ARSI

iex> c("my_string.ex")
iex> MyString.capitalize_words("a whole new world")
"A Whole New World"

BRACE SR SOARYRIY, R R SRR AR SR 1 P R R 5
B FHEETERSR MRS RN 1. R, BAHCR DI ER AR
AR, DR R, BAT AT DAL X e, IR A5 R B 7
T LA o BRI A e AT

higher_order_functions/my_string.ex
def capitalize_words(title) do
Enum. join(
Enum.map(
String.split(title),
&String.capitalize/1
y, " "
)

end
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> B5E (EHESHMERE

PR ATk b 2 . AR A S 20 M E RSP a], PR
ATMEFY, VR PIERACRY, X3 S EAEA, s AGES o iR BRATHIA

HEFHEE capitalize_words/1:
higher_order_functions/my_string.ex
def capitalize_words(title) do

title

|> String.split

|> Enum.map(&String.capitalize/1)

|> Enum.join(" ")
end

BRI AR U b5 S B e 48 R By 5 A A ) o AP s AT AR A
KA RINRE ERAVEER DR, £ IEx A

iex> "a whole new world' |> String.split
[H n Hwholeﬂ, Hnewﬂ’ Hworldﬂ]

Elixir #f“a whole new world”FfJ HEALifi%5 String.split/1. VERE, N1
I RBORH, SRR TE, AN String.split("a whole new world")E
AR, JCHOE B 2 AN SH . IR LEBRATT RS I — > ek 20
H:

iex> "a whole new world' |> String.split |> Enum.map(&String.capitalize/1)
[HAH’ Hwholeﬂ, ”New”’ Hworldﬂ]

Ko rRE)E, EH T N REUE Enum.map/2. ZERBAE W NS, B
— DN ZH R A RE . BRAT TAEZGHE — NS5, WK
String.capitalize/1. ## F3K, BT LLEY capitalize_words/1 BRI 0N N Bl pd
.

higher_order_functions/my_string.ex
def capitalize_words(title) do
title
|> String.split
|> capitalize_all
|> join_with_whitespace
end

def capitalize_all(words) do
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Enum.map(words, &String.capitalize/1)
end

def join_with_whitespace(words) do
Enum.join(words, " ")
end

i B e H0RT DLV E B WA K055 o capitalize_all/1 #RULHLIAI B4R
HA A 5 1 PR O S o join_with_whitespace/1 U0 B i 41| 46 FHIR ]
MM RN T AR A RRGIE N R Boe AN I B B ERAEAT
AT RIS & e B, S Re S S AR I i

5.5 SEIRITE

IEIRTF AR S — RV SLIPAT RS, ENISEMAEER Nz
7o TGS LR EHE AT 5 X, B B K AR A BEAE IO M A LS oK

SRV LU T2 5 8 R o ARG i e B0k 1 T
DUEIRTFAR, DR FRATTRT LAAE I 24 (K I A S R AT IR R B JRATTRE A1
T R IR T T, S SR B BT TR

5.5.1 FERMITREL

AT, FATT A B S M e ] IR T R . AT 28 ek BT AT AL
hhe, WAALEMSHL TR ENSE, ASEIR AT RS 17 Elixir 7]
DA R 5060 2 AT R 250 L 08 bR O S B s ok, LR HEIR s A
17, XM EL

S Elixir 7] LIS AL (Patrik Storm 45— 30544 Elixir B8 4]
B2, (HIXREEOF RSN, B4 Elixir s R EE SRS A4S

2 http://blog.patrikstorm.com/function-currying-in-elixir
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> B5E (EHESHMERE

B MRS PALESE, R R)E SR, POV EMK
PREC o O PR AN SRR R, AR AT AL AR AT S Bhr B AR — AN EE R, P
LAe By AL BE R o L BRATTRA S — A i e 4911

TXANMB 1 AR 25 52 (1) - BER RN A R AR ], B A 3R % 48
T AR ) AR T RER R AL . B, R R BRI B R " aorxd”
MiFHKra,1,1,21, WEREIFRFH "door" s iEFRATTEIE: 4> WordBuilder Fbk:

higher_order_functions/0/word_builder.ex
defmodule WordBuilder do
def build(alphabet, positions) do
letters = Enum.map(positions, String.at(alphabet))
Enum. join(letters)
end
end

?’f 1Ex ':F' f&lﬁ

iex> c("word builder.ex")
iex> WordBuilder.build("world", [4, 1, 1, 2])
** (UndefinedFunctionError) undefined function: String.at/1

RETERAT . BAIANGEUEE NS HEY string.at/2, HFFE Elixir 23%%
IRPAT string.at/1, MEAFEAE. 1 Elixir 11, FARFEITCEI R EUE AR 1)
PR, FRATTAT ARy P B 0 B A2 o KR S i o B, SRR BRATTAIERE £ AN 14 HH o £
(I OL B 0 e B S BB AR, AT AT LA B 3% b R 5 ] I 2R AT PR L
EFRATIAE buitd B&ECH AL A Y -

higher_order_functions/word_builder.ex

def build(alphabet, positions) do
partial = fn at -> String.at(alphabet, at) end
letters = Enum.map(positions, partial)
Enum.join(letters)

end

FTATH A — DS E A R B3 T string.at/2. AR5 A H 45
H alphabet A&, ikRE A eREOCH T EIME. IAERE 4 s EUL T 207 B e
EEFEGFET . T
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iex> c("word _builder.ex")
iex> WordBuilder.build("world", [4, 1, 1, 2])
"door"

Elixir )i & 204 7T LU eR B AR TR SE L, B

higher_order_functions/word_builder.ex

def build(alphabet, positions) do
letters = Enum.map(positions, &(String.at(alphabet, &1)))
Enum. join(letters)

end

X BACHS 5 i A R RS FEIR o i R B SR VR IR XS R B T, T
VRS e R S GBS NSO T e o A I SDN D PES Iy d P (1)) (372
B ) LSS H 25U T {1 )

5.5.2 SMETIREIE

T BRER AT ELAERIN K, AT ERRIATY, LW IR 55 2 ZEAL 2 1Y
W23, T EAREE AL B AL s il & EEHIN B4R 4« Elixir H
TRBIOR T REAN G R E T . ARV Stream BRI At 7142 Mk R 4L
HF RN BB AT DR AR i 4k 2O BR AR i«

FATRT LA range i A S R LK, A TEx Aix:

iex> range = 1..10
1..10

range JESEIRAE G o SEIRAE G AL EIN A AT . AT range (AL E M
1210 {it Hdi 4. EBARIr EE N r 2o 1 210 (1) range fH55 M
1 2 10 141 range {i &5 I A7 2 AR IR K. RS P A ey, AT
LT AT B, AT Enum.each/2 3 [ FT AT 807

iex> Enum.each(range, &I0.puts/1)
1

2

# ...

10

1ok
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PEL each/2 BV WA IIE T AEBRATHE —NEAERR . 545
W FH 3 T R B B gl i R . IRE AT IS — NN R IRy e vk . Sk
FATHIVERZM 1 3] 1000 Ji o iEFATRIE BT Factorial FER:

higher_order_functions/finite/factorial.ex
defmodule Factorial do
def of(0), do: 1
def of(n) when n > 0 do
1..10_000_000
|> Enum.take(n)
|> Enum.reduce(&(&1* &2))
end
end

1F IEx F iR

iex> c("factorial.ex")
iex> Factorial.of(5)
120

XYy — i B R ) U Ty e KK, BATTEAT F U e AR LU DR
By, M AE B AR A AR gLl BATTAT LUK I EOE A — MES, WHEU N,
SRJE NNBIDCK EATT S RBUE AR . XML AR Rt A EH] T3,
e R IEIR G, JITEL 1000 J7ANECF AN L B SR AE

FATHACH TAR RS, (HEA R R SR R 1000 7. JATH#HE
KEJE BRI, AE Elixir o, W] U] S B R B Stream. Lterate/2 Rn MY FEM)
Bt Bt AEhAN. FA BNV G I T, ZhARA 2
BRI 2% PR B AR AR — I pR A Y e BT — M
MBATE YL BRI F—AME. AEBRATERC W TAR:

iex> integers = Stream.iterate(1, fn previous -> previous + 1 end)
iex> Enum.take(integers, 5)
[1, 2, 3, 4, 5]

TG T AR T EIR R, RGOS I K BATH
W TN EFRATTAT LU EKIZIEAT T 2

iex> Enum.each(integers, &IO.puts/1)
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H W N -

BUAEEFRATT St B e s £, ke d T BB A7

higher_order_functions/infinite/factorial.ex
defmodule Factorial do
def of(0), do: 1
def of(n) when n > 0 do
Stream.iterate(1, &(&1 + 1))
|> Enum.take(n)
|> Enum.reduce(&(&1* &2))
end
end

PHEEE N AR Ry, AE TEx Hatin:

iex> c("factorial.ex")
iex> Factorial.of(5)
120

iex> Factorial.of(10)
3628800

Elixir 3847 H Al s 2507] LUERCGPREES, 40, Stream.cycle/1. cycle PR%L
F DU B A B AT IR PR B e LUy U, RATTEELS J7 26k BAN K
M TIEHER . AT AT e ). Rk, Wi P e 25 Agim i,
W ANET ORI, B AT BURR, SR AT B
W, BN RIS, WA ER . AR FRATTANEE Halloween A5EHL:

higher_order_functions/halloween.ex
defmodule Halloween do
def give_candy(kids) do
~w(chocolate jelly mint)
|> Stream.cycle
|> Enum.zip(kids)
end
end

TEVHEAN T 207, ARFATTHE IBx Hhil 3 AT A .
iex> c("halloween.ex")
iex> Halloween.give_candy(~w(Mike Anna Ted Mary Alex Emma))

107



108 » ZES5E ([FRSHRE

[{"chocolate", "Mike"}, {"jelly", "Anna"}, {"mint", "Ted"},
{"chocolate", "Mary"}, {"jelly", "Alex"}, {"mint", "Emma"}]

PRECR Bl — Ao dl sk, A TTARE A&7 LA 2 R,
Stream.cycle/1 BREUE HEAT G, 2IRIAIFIERFF L FFRIFRILTT 7 .

~w BRI G R BERT . Enum.zip/2 BECE I 45 PN FIFRK BRI 513E
HrA Pra IR M e R MUY 5 R SR AR . SRS Pl oodl, ool
EREANIIRPI) I Hoh AP TCIRE, BT Rk, #iarz
R, 5 DIIRRARN, WREZ TN T R IE&F A
BT R BB R . W R AR, AT AT BUAE A

Stream.zip/2.

IEIRTHS R VFRAME R, FE R BA TR T QIEFT i ok 7 S 10FT W]
AEPE. stream BRI FIT AR WA BT RN B EFA AL BEAEIR S 15

5.5.3 FiEAEE

AR 2 2 DR A 8 I AT 5 B I 4L Al R A, s 2 A8 I s
TNETEAESS . BAATFFERENS: SUISKISAEIR s . SIS AR, DAY
LR R )G, AR ENDEE B SEIRHIG L, It
Foehl R R, AU ENTIER N BB PIEIIDOIAE T, B A
KB SERTAT LR A, AR 4R JEE RACB/D R IuER, AURETT hn i &
Ro BT, FATKEAM T 2PN AR PRI IEL HNE KL R

N T S PR AR S D) SRS AN IR SR, ARG N IMCR L, e L
BITHUARAR, S AR 3K S T LR (K AL B A R 58 B iC . @)
SIS, AT AR e PN s, A REEAN T 5. WA A
FEARICE AR5 A R, AR E SRR I R A RER B bt . SEIR SRS 2R, ANib
SEPAT ARSI T AN 25 A7 =D fF, REE—
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M SERE BN, BRSNS A SR P SR A 5 B

HAhT.

EFATRIEE > screwsFactory BEHURMPIRET (10 T fE . IXMREHUE
W lgmrh, ez BIRA i BIRAT k. BATEAE DR AR LA
AP LI (0] 4 e 58 B AP YR o ASEADLIN T I ) ] LA S 4o Jsg Bl )47 K R T 1)
FEI 5 DL KBS N screws_factory.ex A

higher_order_functions/0/screws_factory.ex
defmodule ScrewsFactory do
def run(pieces) do
pieces
|> Enum.map(&add_thread/1)
|> Enum.map(&add_head/1)
|> Enum.each(&output/1)
end

defp add_thread(piece) do
Process.sleep(50)
piece <> "--"

end

defp add_head(piece) do
Process.sleep(100)
"o" <> pilece

end

defp output(screw) do
10.1inspect(screw)
end
end

FEVT AU 20T, DA TEx Htin:

iex> c("screws_factory.ex")
iex> metal_pieces = Enum.take(Stream.cycle(["-"]), 1000)
iex> ScrewsFactory.run(metal_pieces)

G IR I RE AR RS, BV BATRA MR 215G . EH eGP &)E
PEZ0 FAREL, SRJ5 P EATAS IR 223Kk, o A 45 T IR AR S 7 T AT MR AT 1k
fho AEATEOS S PP A TCRAATHAR I ERAFINT (P, U5 ) St 4
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i REST APT) , IXFPHEHE S SEERE F %, HACFR LA CRIBLF, W%
MEETFN LR, IR AEMELLARZ T,

UERANIESRIRSE , SISk T AR DO 2 Kl e (E, AR TRET I )
AL, BATE T EHR m AR .

LT EIR A S run/1 BRET, NI IE IR S0 .

higher_order_functions/screws_factory.ex
def run(pieces) do

pieces

|> Stream.map(&add_thread/1)

|> Stream.map(&add_head/1)

|> Enum.each(&output/1)
end

PRI
iex> c("screws_factory.ex")
iex> ScrewsFactory.run(metal_pieces)

IAEBRATEE B T XA A A ECRCR | 2 N A B, BATA T BB L
WEsThfe, MATFEBREE. BT % stream.map/1 G EIR L, oAb T
YR EE R

UAEAR e 2w vt 6 AT AR S AR R, A AT TR A SR T B . B
75, BRI LRI AL EE 50 AN, B L ar AR AR E] 100 A5

EBATME A TS AFE 73 R DB AL ES -

higher_order_functions/screws_factory.ex
def run(pieces) do

pieces

|> Stream.chunk(50)

|> Stream.flat_map(&add_thread/1)

|> Stream.chunk(100)

|> Stream.flat_map(&add_head/1)

|> Enum.each(&output/1)
end

defp add_thread(pieces) do
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Process.sleep(50)
Enum.map(pileces, &(&1 <> "--"))
end

defp add_head(pieces) do
Process.sleep(100)
Enum.map(pieces, &("o" <> &1))
end

defp output(screw) do
I0.1inspect(screw)
end

WA E RN A 2k

iex> c("screws_factory.ex")
iex> ScrewsFactory.run(metal_pieces)

AR ALIRANTEH CR MR, HH run/t B IXHLRHT R EL
& Stream.chunk/2 fil Stream.flat_map/2. chuck BRELH1 57 BFURM:, SRIEHEA]
EAE N AR B TE T AT — AN B A R, B
W BZB R AOR S D, PP REE A D)

iex> Enum.chunk([1, 2, 3, 4, 5, 6], 2)
[[1, 21, [3, 4], [5, 6]]

IR BRAE I AL Enum, {H Stream WA 113847 77 o8 A Al . JATIEIEE T
A, R E I RBNIRA . RA2E flat_map, B
—ANBAIE, RS e I T A .

IEBA VAR ERIAIT IR

iex> Enum.flat_map([[1, 2], [3, 4], [5, 6]], &(&1))
[1, 2, 3, 4, 5, 6]

W, FATATLLF R R BURAE, MERIAE N A RN TR
TSR . OB T AN AR T HE SRR I 1) ReAS ) LPAH ] o

stream (K] R BT SER SRS T AR G BE i R RE I . W RAR IR 3
FE55 AT LB AR RRIN LG, AR SN Ak % P AR TE A I S5 A, LN %75 18
K IEIL M o
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5.6 /\%S

e BREAE Elixir (09400 bR BN AR AR o AR FRATIRDBT - P A

AT
o MR HOT LR BB 1.
o BRI MRS, i, . V0.
o BRI HOR AL 4 RACREIR SR
o FEMMERECHIEIR RO T AR
TR A ARG, ZA. T

5.6.1 %3]

55 4 TERIEE T AN 444 EnchanterShop [REHE, e M5 4 i 5 45 4y il
SR BEED it o V8 AR B2 30 30 1) s B o 30T R g AR
ARFEQET —AMRETRIE, T T4 mRE . AR R T #iE
% BHZATHT AL, FAMUEE AT LA 30 MRET, FEN 70 =R, MR
"lo--- | "RRIEMRET CAFT 1. fB0L ScrewsFactory HL, VS IN4TIE
ETFT B BAUAE o

B AN AR R BEA K R B, RN BCR . PR R AR
YR B4l ] Stream.unfold/2 PR, $7R: Josail S A .

SCHL Quicksort $%. IR : AR AT LUAE 2 2 0 55— TR B vk
(pivot), J{#H Enum.split_with/2 =A%,

3 https://en.wikipedia.org/wiki/Fibonacci_number
** https://en.wikipedia.org/wiki/Quicksort
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Designing Your Elixir Applications

IR LS o ) ) 0 S AP A R b SO o U SR 5 TR, A
At 5B L M i 5 AR A R B VT SO o AN REREI o Gt 5 — TR SR DA L AT 2 v
RIREE R PR o K2 ) A Elixir PSS RIPR TR I SEAR . 8 Elixir B
WEZ A mE A Blixir 77 A0 RECRL . o e BA T T Mix,
‘B Elixir W H FEEAT A

AERETVFZ D2 e MBS sl el 8, SBIHREL AR ED
]I 25 5 KRR AR o BRAT TSR UM P, TR 0 TR BT i b

6.1 {3 Mix SlIZINE

Starting Your Project with Mix

Mix &M 2AT 5 (CLD TH, g4t T Elixir N 1AL
Iife. Mix "] RGIEERYEY Blixir TiH, 2t Wik Wk, &K
HINSEAT S5 BT Elixir JBEF1N FHRE P #2AEH Mix FE1 . Mix 42 Elixir [
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By, ANTEESN R FATRAEH] Mix CLITS5 58 Bl R WA BEE, I
A1 Mix BEHAA iy SATAE S5 R A T Ak, XSRS H AT IR
ST IS % Mix M7 308 28 Nk, EBRITE B EME—ME4
R 3K o

6.1.1 F{VKCIRHT A

FATE G T — AN, DU A S5 T8 B AT B 9 0 3
RV B DORAE DD R, A E g VEZ psa], 4REI D Bk
AP, BeE R E At 4o X8 RE T e iEDi ORI Bt B
BRI o W ARIT AR I DK n] DUE PO R g 18] 6-1 o 13l AR -

start

{

»| choose a hero

yes

> random room

v

select action

hero HP == 0

game over

result == :exit

victory

B6-1 BRAES

» https://hexdocs.pm/mix/Mix.htm]
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TR HER A A ORI R, (o N2 2B sl A BB T . 2
DU A A I, AR AE v (i AT DO I 4367 2K sl A 2 42 )
D T LR A B WO o IR Bk 3 ZE R, AR BRATIIT AR .

6.1.2 TTHMES

1 mix new BIELFARFE I IR GR S5 1) » AT R T 45 B N HRE P I 2 9K
mix new BF 58 NI LA, iEFRATEI%E dungeon_crawl T H :

mix new dungeon_crawl
creating README.md

creating .gitignore

creating mix.exs

creating config

creating config/config.exs
creating lib

creating lib/dungeon_crawl.ex
creating test

creating test/test_helper.exs
creating test/dungeon_crawl_test.exs

* 0% F F X F X X * X N

Your Mix project was created successfully.
You can use "mix" to compile it, test it, and more:

cd dungeon_crawl
mix test

Run "mix help" for more commands.

e R S R T PR H kiR . L b H SO A TR A 1
Jio test FRHIFAABANRACH . A i B E & VR AT cd dungeon_crawl
ATLAEEATIH Bk, BPAKRAEH mix test 0 BUSATINA. FA1kiki

$ cd dungeon_crawl
$ mix test
Compiling 1 file (.ex) Generated dungeon_crawl app

Finished in 0.05 seconds
2 tests, 0 failures
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Randomized with seed 841143

mix test 11454y BRI TF L gm B (10 SCAF, AR5 9 B SO I A s v RE
TR 45 BT WANINER AR 7o K2 ABEN U 4T, m] DE
P ST EE AT H— MR AE test/dungeon_crawl_test.exs Hi:

design_your_application/dungeon_crawl/test/dungeon_crawl_test.exs
defmodule DungeonCrawlTest do

use ExUnit.Case

doctest DungeonCrawl

test "greets the world" do
assert DungeonCrawl.hello() == :world
end
end

XHEHPLT —ANH$E2 use, & U5 — ANBEHAE ] AR b AT 4R R
AR, el o e N M AT T I RE . XL, use ExUnit.Case R4
4 DungeonCrawlTest FEELIN I T 12 4TI A T H p& B0 R

fE4 doctest K1 ExUnit.Case. ‘EXMFHTIRATAIBIELSCRYS, BT H AR
i, JERAEETIER TAE. &) AN R, M T — 2 HE: assert
DungeonCrawl.hello() == :world. AH&%! A — /NI ZEMHL ? 28 AWK

lib/dungeon_crawl.ex 3L/ HL .

design_your_application/dungeon_crawl/lib/dungeon_crawl.ex
defmodule DungeonCrawl do

@moduledoc """

Documentation for DungeonCrawl.

@doc """
Hello, world.
## Examples
iex> DungeonCrawl. hello
sworld
def hello do
sworld
end
end
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XA S — KBOCR . K doctest 74, 5B AMIRRKAS 25 S0k h
7, B S AR XA ThRET LU & SO A et T
JERIAES E R UARE AT o AT HIRA /- G USCRS, ORI 15 7]
LAEEA ExUnit (#0577 308 %

6.1.3 BCIBBINES

Mix {14542 1] LAZE i 8 1) Mix #74 Cl mix new Al mix test) o AT
A DL G AR Mix. Task 29 5€ (AR T H VR IIHTE 55 o 3K L64T:55 T 45 )
TERN Gt Ay R B BB PAT R . AL RATCIEE AN A Bl R AR
5o AT, AR AT LR T SRS S IR 1 SR IE O. FRAT I o 7
Mix.Tasks iy 4% 2% ) FP QIR HOR B Mix (T45, PRI use Mix.Task $54 15281
run/1 BRE. BB DRI LU H S G5V IIAT 55 SCAF
— mix

L—— tasks

L—— start.ex

7E 1ib/mix/tasks HFAIEH SCAF start.ex, SRJGIRNIIWT FACAY:

design_your_application/tutorial/0/dungeon_crawl/lib/mix/tasks/start.ex
defmodule Mix.Tasks.Start do
use Mix.Task

def run(_), do: IO.puts "Hello, World!"
end

FAE use Mix.Task F7HERTHEAHN mix (155 FRA PR 4 BRI
71 mix. Tasks (¥ 4 5 W B, JFBIEE— AL AHESZ A SHU run 2L XS4
W H P IS AT A A WAL 1Y) o FRATHT I 2 IX AN SR, DR AT AR
“Hello, World”. #HAT mix start {145, X7 firt 454

$ mix start

¢ https:/hexdocs.pm/ex_unit/ExUnit.html
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Compiling 1 file (.ex)
Hello, World!

FATEIE T H CHIESS . LM 4 2 ] QU H s a5 A 20, HIX )2
AN S, BRI AR I A, AEBRE A D AR DR Mix. Task A
PR E I S0RY, ATLAE B £ A8 Mix AE55 (FiEm. ¥

6.2 RTHIUEBILSIE

FEPSEE TR 0 R A A 8 QS 10 K SE AR R DL AT R . AT T LA
M EERIETE ORI S5 . 2 3.2.6 TSGR T35, BLAEBRA 1282
AR aik k. BATK QIR D EARRIIR M0, R mix md
1T BRECEBU SR AL . TR B AR (I A R A

6.2.1 BIEABINSIIK

BT T — ARSI S BT B R S MR . ek (BN R 7
FEORFE 3, U S5 Ve She 2 AN IR @Y E . ik FRA 1L 4%
B — AT character.ex, HI A7k
1ib
F—— dungeon_crawl
| F—— character.ex

L— mix

Fygdt Elixir N HREI, 80T BRI AR AR O I H 1y 44 25 0] R A
—NMF 2. Character S5 KA T DungeonCrawl Vi XK A 44 4 [F) 1, AEISAE
dungeon_crawl XXAEJerh . ZE S0 character.ex 58 XA (045 A0 44¢

" https:/hexdocs.pm/mix/Mix. Task.htm]
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design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/
character.ex
defmodule DungeonCrawl.Character do
defstruct name: nil,
description: nil,
hit_points: 0,
max_hit_points: 0,
attack description: nil,
damage_range: nil
end

P character £7E T DungeonCrawl iy % 2% (M BL . FRATIEH defstruct F54
QI M Ok, N AR AR, Hrh B2 B IEARR, (RIS
R RIS (R BRI . 1EIRATE BB S ERE -

o name &M T X AR A (A ) 44 FK

o description fifiih i (K0 SRR 555

o hit_points J/&IuS i KA M :

o max_hit_points s ff (5 n] LA ¥ 5 o AR i fE s

e attack_description fifiid M (ot Biti 77 5

e damage_range f1 {4 1K Bt IV o

EFRATIAE 1Ex H 22l wlanfe gt ik, FRATTAT LLEAT Mix 4145k E 3l hn i
HiH, 7F dungeon_crawl HEWIiB4TLL Fand:

$ iex -S mix

Compiling 1 file (.ex)
Generated dungeon_crawl app
Interactive Elixir

bRis-s TR IEx 7R SN IIEAT A, (&3 mix KEI2AT 50 H (K Mix A5,
SR FERUIN B H A DUAETRATAT U S R R G At 1

iex> warrior = %DungeonCrawl.Character{name:"Warrior"}
%DungeonCrawl.Character{attack_description: nil, damage_range: nil,
description: nil, hit_points: 0, max_hit_points: 0, name: "Warrior"}
iex> warrior.name

"Warrior"

P 7T E g AR E SUEME SERIIRtE . SRR SR VERRATE

<
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SR, RIS 1
6.2.2 BT

TP R MBLER BRI HESN e o N AR S TR 7R 41 6 2 P P AN [
FIEEAE, BT 22 T W B e 41143 IF. 156, 7F 1ib/dungeon_crawl 432631
i heroes.ex AP RO TMESIR, HREEH W N PR:

lib/

L—— dungeon_crawl

—— character.ex

L—— heroes.ex

7E heroes.ex I DL N HRHR

design_your_application/dungeon_crawl/lib/dungeon_crawl/heroes.ex
defmodule DungeonCrawl.Heroes do
alias DungeonCrawl.Character

def

all, do: [

%Character{

3

name: "Knight",

description: "Knight has strong defense and consistent damage.",
hit_points: 18,

max_hit_points: 18,

damage_range: 4..5,

attack _description: "a sword"

%Character{

},

name: "Wizard",

description: "Wizard has strong attack, but low health.”,
hit_points: 8,

max_hit_points: 8,

damage_range: 6..10,

attack _description: "a fireball”

%Character{

name: "Rogue”,

description: "Rogue has high variability of attack damage. ",
hit_points: 12,

max_hit_points: 12,

damage_range: 1..12,

attack description: "a dagger”
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end
end

FA'TH bungeonCrawl.Character Z5FIRTINE T —NEFFR . alias (Hll4)
AT — s, oA Hucharacter K5I H M)A, X BHIAR
G K& R, URml DL A e, O s !

N1 RIRPERERN R, AT LA N S BN . AT A
AFITA7H CLL ST PR AL I AR matn.ex P, BIELLL
FOCPERTH &5
1ib
F—— dungeon_crawl
| — cli
| L—— main.ex
|

HHET, matn.ex HALE— 2GRk oy 5 :

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/cli/main
.ex
defmodule DungeonCrawl.CLI.Main do

alias Mix.Shell.IO, as: Shell

def start_game do
welcome_message()
end

defp welcome_message do
Shell.info("== Dungeon Crawl ===
Shell.info(" You awake in a dungeon full of monsters.")
Shell.info(" You need to survive and find the exit.")
end
end

DungeonCrawl.CLI.Main K B JiF xRt AE . b FATE — T E RSB,
Mix.Shell.10 SIA T H&IAT LI IRE. B, T yes?/1 BET LUABLZIN
W SR e NS TAMEH info M4 shell KA HATEEE, Bl
BN mix.shell.1o0 M4 . BULAERRATE M E— QI Mix (£5 51
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start_game/0 PR %:

design_your_application/dungeon_crawl/lib/mix/tasks/start.ex
defmodule Mix.Tasks.Start do
use Mix.Task

def run(_), do: DungeonCrawl.CLI.Main.start_game
end

R TEH] mix start BT, EHEWILH L.

$ mix start

== Dungeon Crawl ===

You awake in a dungeon full of monsters.
You need to survive and find the exit.

AR ZA BT il T o FRATTERER DungeonCrawl.CLI.HeroChoice HPAIE:

EAREL, AR T 1ib/dungeon_crawl/cli/hero_choice.ex 7.

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
defmodule DungeonCrawl.CLI.HeroChoice do

alias Mix.Shell.IO, as: Shell

def start do
Shell.cmd("clear")
Shell.info("Start by choosing your hero:")

heroes = DungeonCrawl.Heroes.all()

heroes
|> Enum.map(&(&1.name))
|> display_options

end

def display_options(options) do
options
|> Enum.with_index(1)
|> Enum.each(fn {option, index} ->
Shell.info("#{index} - #{option}")
end)

options
end
end
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BATH AL mix.shell.10 T HRALHE shells XIXKFAER ML cnd/1.
AV BRATTRE Ly & R IE BN BT shello [0 B0 5tk S5 51 4 2 J 253G
Bt SRIGEARIIEES 2, WRGHOATTR A FR, JEHI g 551 Bos k. {EH]
Enum.with_index bR EAAR 0 35 Dl A R S HOM R 5 15 (el v & AR ETR
{I14E DungeonCrawl.CLI.Matn KA FHIX AN EEdR .

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/main
.ex
defmodule DungeonCrawl.CLI.Main do

alias Mix.Shell.IO, as: Shell

def start_game do
welcome_message()
Shell.prompt("Press Enter to continue")
hero_choice()

end

defp welcome_message do
Shell.info("== Dungeon Crawl ===")
Shell.info(" You awake in a dungeon full of monsters.")
Shell.info("You need to survive and find the exit.")
end

defp hero_choice do
DungeonCrawl.CLI.HeroChoice.start()
end
end

W mix startiz47, HEMAH.

Start by choosing your hero:

1 - Knight
2 - Wizard
3 - Rogue

Pl CLI AT B AURE] T 55— Adndaasla), IXFEIACSSE 5 T4k, 1
BRI A,

6.2.3 HR—TRERD

FEIT RISt 5, Bra b Im A ECroREATIE SR . BADRSEHLIXA

<
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Dife. W, WEARM AR, HhaEiixn] DUERE T, AR5 30
FWHIN, RN IEEFRA N Sk . AR MU hero_choice.ex A

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
def start do

Shell.cmd("clear")

Shell.info("Start by choosing your hero:")

heroes = DungeonCrawl.Heroes.all()
find_hero_by_index = &Enum.at(heroes, &1)

heroes

|> Enum.map(&(&1.name))
|> display_options

|> generate_question

|> Shell.prompt

|> parse_answer

|> find_hero_by_index. ()
|> confirm_hero

RGO E : TRBCEREAA TR, BoRARR. RS, E bk £
FENTEINEC T RPN M, T a A DU ke, Bl DA R T3k,
LTI G S R . IRAEFRATI K SEIN generate_question/1 BRAN:

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
defp generate_question(options) do
options = Enum.join(1..Enum.count(options),","
"Which one? [#{options}/|n"
end

ARG TN 1 BPCERACEZ AN E (HES 00 . AR
"1,2,3" AT e BB R ) AR [R5 A . IR N T 2D KA IR ] 4
Ao VM prompt/1 % B TAR AW E: BAMSEHIHE, ocid,
SERFEON, IR RN F AR e, BAIR T E . T

A parse_answer/1 K58/ .
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design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
defp parse_answer(answer) do
{option, _} = Integer.parse(answer)
option - 1
end

EEM T E AT L ARSI DRI R 5. B
PRAN LA A NS IR . 55 7 TR A T AL B AN Sl
WA ILESMEOL

ZFEFH T AE start/o F5E XY find_hero_by_index/1 F& 4% B EA I O
T R IFIR Pl gelf o XANE 44 RS LB, RO BRATIAS B LA 45 1 A
H Enum.at/2. Enum.at/2 IZECE—DMAIR, AT EARIERRT M. KA
PRIHCE R I ALK 51 heroes A8t . figJm— A R BIIN DK ML £
design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
defp confirm_hero(chosen_hero) do

Shell.cmd("clear")
Shell.info(chosen_hero.description)

if Shell.yes?("Confirm?"), do: chosen_hero, else: start()
end

BREL confirm_hero/1 SGIENE, SRJG Won ik st vEanfs B, JHlBu R
ko Windows H /15 H cls B clear iv4 . FAMHEH Mix. shell.10 ] yes?/1
BREGRBUH N, R e i “iiE” , IR I A R(E. B, 24
MR y N, ST true JFIR I PTIE R DEME. R H1% n, A
HH start/o BRECE T IZIS . BT mix start Wik

Start by choosing your hero:

1 - Knight

2 - Wizard

3 - Rogue

Which one? [1,2,3]
1

Knight has strong defense and consistent damage.
Confirm? [Yn]
yes

125



126 » ZE6FE Rt Elixir NFEER

FATGE R T U ARV 85y, 2420 T QUERERI A, R AN AR 7 B 2 AN
Il ey i A4 ), ARG I Ay AT A S A L. N AR R R N 2
e AETFAOBTIIREMIAIIN, A3oKs 2% ) BRI AL ] Blixir P

N\

6.3 [ERMNEIZZREE

/'

Elixir [FJHH80aT LA R G it e e 5 Fh B S AR AR B3 11 o WRAR 3G
Java XA T AN SR GFEE 5, RS ABE S8 1 TAE T AR AL

AR ARSI AR A, Lt SIS AR I a5 Ak . AT 1K ) Ay
(K7 B n] B AR, I RAE Ay (IR MBI IE R 2 A3 iR M. AT
2 U SR 2 A s B DL Wos BRI BE . 15, B R Ak e L5 1)

6.3.1 HAES|BSHBIANSIEIN

B, BUaKBEANFEA B A JE AT DO R AN E . ik, RATER P
WGk, — A5 5 A Room SE KL VF 2 Action ZiMik. FATT
£ 1ib/dungeon_crawl/roon/action.ex H15& S5 MK ZNAERTHL . K DL R ASTELA N
B SO

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/room/
action.ex
defmodule DungeonCrawl.Room.Action do

alias DungeonCrawl.Room.Action

defstruct label: nil, id: nil

def forward, do: %Action{id: :forward, label: "Move forward."}
def rest, do: %Action{id: :rest, label: "Take a better look and rest."}
def search, do: %Action{id: :search, label: "Search the room."}

end

DungeonCrawl.Room.Action Z5 M AALL S id Al labelo FRATTH T %l Bh oA B A= Bk
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G5 (RN TR0 PR . 2 FOoRBIE o TR bR, 7F lib/dungeon_crawl/room.ex S¥s
I AR

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/room.ex
defmodule DungeonCrawl.Room do
alias DungeonCrawl.Room

import DungeonCrawl.Room.Action
defstruct description: nil, actions: []

def all, do: [
%Room{
description: "You found a quiet place. Looks safe for a little nap.",
actions: [forward(), rest()],
1
1

end

DungeonCrawl.Room ZE 444407 description Fll actions JETE. FRAZL all/o &
I A AT REN R 3 ) o FRATTRE ST AN A 5 4 A 1 4 R AR ik 1 1)
JiEde HufEA IR G T A1), RS JESiInEE 2 1) b5 1)

6.3.2 BIRRTIE R

AR TR TE SN E S, BN R EE . XA BAd RS
MR ORI R AL IXRARAE BATRT DL i S I — S pR . A
FRAE RS LU B sl OB DI e, R I AR I A ThRg . & mT LI S d 5 T
SR . AR IRATANE AT E A R, IRk SR A
lib/dungeon_crawl/cli/base_ commands.ex '@ — ik, Hf hero_choice.ex
BT A R A R OB

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/cli/base
_commands.ex
defmodule DungeonCrawl.CLI.BaseCommands do

alias Mix.Shell.IO, as: Shell

def display_options(options) do
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options

|> Enum.with_index(1)

|> Enum.each(fn {option, index} ->
Shell.info("#{index} - #{option}")

end

options
end

def generate_gquestion(options) do
options = Enum.join(1..Enum.count(options),","
"Which one? [#{options}]|n"

end

def parse_answer(answer) do
{option, _} = Integer.parse(answer)
option - 1

end

end

AR, ATH def Bt T IEK1 defp. FoATIERAER] LIS\ BaseCommands

8, ik HeroChotice BELRTE HIIX AL pR 4. ARIIBELR NN R IR :

design_your_application/tutorial/2/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex
defmodule DungeonCrawl.CLI.HeroChoice do

alias Mix.Shell.IO, as: Shell
import DungeonCrawl.CLI.BaseCommands

def start do
Shell.cmd("clear")
Shell.info("Start by choosing your hero:")

heroes = DungeonCrawl.Heroes.all()
find_hero_by_index = &Enum.at(heroes, &1)

heroes

|> Enum.map(&(&1.name))
|> display_options

|> generate_question

|> Shell.prompt

|> parse_answer

|> find_hero_by_index. ()
|> confirm_hero

defp confirm_hero(chosen_hero) do
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Shell.cmd("clear")
Shell.info(chosen_hero.description)
if Shell.yes?("Confirm"), do: chosen_hero, else: start()
end
end

AR BRATZT T DAG 5 A0 38 5 M AZ T GEFRENAED MBEERT, A e
lib/dungeon_crawl/cli/room_actions_choice.ex, fEH 45 DL FALL.

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/cli/room
_actions_choice.ex
defmodule DungeonCrawl.CLI.RoomActionsChoice do

alias Mix.Shell.IO, as: Shell

import DungeonCrawl.CLI.BaseCommands

def start(room) do
room_actions = room.actions
find_action_by_index = &(Enum.at(room_actions, &1))

Shell.info(room.description())

chosen_action =
room_actions
|> Enum.map(&(&1.label))
|> display_options
|> generate_gquestion
|> Shell.prompt
|> parse_answer
|> find_action_by_index.()

{room, chosen_action}
end
end

R BN TE S HeroChoice AFFE AL, DX AR T AL FE o 1) 45 R AK F T 511
R HAh, XEATFEMANICE ML ZREOR BN B T i 5
YERI TG . 8T DungeonCrawl. CLI. Main HER K L REBNAE 1 ek 4L

design_your_application/tutorial/2/dungeon_crawl/lib/dungeon_crawl/cli/main
.ex
def start_game do

welcome_message()

Shell.prompt("Press Enter to continue")
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>

hero_choice()
crawl(DungeonCrawl.Room.all())
end

defp crawl(rooms) do
Shell.info(" You keep moving forward to the next room.")
Shell.prompt("Press Enter to continue")
Shell.cmd("clear")

rooms

|> Enum.random

|> DungeonCrawl.CLI.RoomActionsChoice.start
end

PRAEL crawl/1 TRE—AEEFIFTR. WFIR LS —A a0 shik £
EMIAZ Ho W LLIZAT mix start HERCE .

You keep moving forward to the next room. Press Enter to continue
You found a quiet place. Looks safe for a little nap.

1 - Move forward

2 - Take a better look and rest

Which one? [1,2]

1

1F RoomActionsChoice H', FKATTEH] T HeroChoice H'H—YEpR %, Wb TAL
T P T SEIRCR .

6.3.3 FAMNERBEINE

FATFIH T Bu IR FE A R 5 TR S04, D4 e A Y T P b 4 A4 AR a0
DungeonCrawl.Character FI DungeonCrawl.Room.Action. AbIH P Fh¥ e 45 A%
Sy i BT AR A G A . AT MR A WoR SR P B, X
ARG IR T 5 o BUAE FRATH — Oy UMk R XA 1) 8L, H 22 2 R B Ak 3
DungeonCrawl.Character Fl DungeonCrawl.Room.Action. F&AITHH Elixir [ A
EZAREL URF IR B SRRSO LB AT P

BTATLEQIE s, E BT AR S VR n] DLt Ak AT A
lib/dungeon_crawl/display.ex "FAIE WL :
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design_your_application/dungeon_crawl/1lib/dungeon_crawl/display.ex
defprotocol DungeonCrawl.Display do

def info(value)
end

E X ARF R, H5ZEAFH defprotocol F54 . RJG H def Bl — MR
£, ARAE LEM 4k, ILFE pungeonCrawl.Display hl AT —/N 444 info/1 [
PRE. N TAbE AR, BRI BRI SN . I R

design_your_application/dungeon_crawl/lib/dungeon_crawl/display.ex

defimpl DungeonCrawl.Display, for: DungeonCrawl.Room.Action do
def info(action), do: action.label

end

defimpl DungeonCrawl.Display, for: DungeonCrawl.Character do
def info(character), do: character.name
end

BATHIES defimpl SEELHMN, H for TSR EHIRRT . RSN, &K
MISEELT info/1 bR BRAE, FRATHILLKE DungeonCrawl.Display.info/1 H 14T
TSI R . XA REn, AT B SCEEA CAT R 4
9 et . ikFATHE B DungeonCrawl.CLI.BaseCommands:

design_your_application/dungeon_crawl/lib/dungeon_crawl/cli/base_commands.ex
def display_options(options) do
options
|> Enum.with_index(1)
|> Enum.each(fn {option, index} ->
Shell.info("#{index} - #{DungeonCrawl.Display.info(option)}")
end

options
end

I AE F AT BT DL % DungeonCrawl.CLI.HeroChoice A1 DungeonCrawl.CLI.

RoomActionsChoice HLff FH Enum.map/2 LA JE P 195640«

design_your_application/tutorial/3/dungeon_crawl/lib/dungeon_crawl/cli/hero
_choice.ex

heroes

|> display_options
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design_your_application/tutorial/3/dungeon_crawl/lib/dungeon_crawl/cli/room
_actions_choice.ex

room_actions

|> display_options

AT EE B L1845 display_options/1. SXJi display_options/1 ¥4 i H]

DungeonCrawl.Display.info/1 B/nfE B o RA] LAFIAT mix start HE R .

FAME I pungeonCrawl.DungeonCrawl.Display.info/1 3 A5 0K . HJ LA
Elixir G EEL Bom OB E 2 Flan, aiR|A1 S "1 - #{character}",
HURE s A PR, A HEN Sk k. Elixir ) String.Chars PRI LA
o FATHTFTFESEI to_string/t PREL. 1HFRATIERIERL bungeonCrawl.Character

F1 bungeonCrawl.Room.Action 143 IV N FACHAS .

design_your_application/dungeon_crawl/lib/dungeon_crawl/character.ex
defimpl String.Chars do

def to_string(character), do: character.name
end

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/action.ex
defimpl String.Chars do

def to_string(action), do: action.label
end

XRATEH] for EIEFRERTL, PIAIRATIEAERLR A FESEIL ML ARAT
PIHBE DungeonCrawl.DungeonCrawl.Display P, K NEMIAFMHET . B

o DungeonCrawl.CLI.BaseCommands.display_options/1, A5 FH -4 5 4 M

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/cli/base
_commands . ex
def display_options(options) do

options

|> Enum.with_index(1)

|> Enum.each(fn {option, index} ->

Shell.info("#{index} - #{option}")
end

options
end

AT mix start, —VIIEH . Elixir [P SRVFER AU IGO0 R
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DB R . R ARAR TR E A M SRR R, A T SOR .

HAMIL

PSRRI T8 2 WRARINAT SR 4K, Vs SEBLACRD A 5 &k 4
MO WERARIIAT P, (HAHA SRR, A SEBLACRS AR P SO
B WERAREEA AT S5 4A, AT BRI 5 A DA AR G — A SO
K LU TR AEAR

AN T s gtk gkl CURACR IR, )57 T ED
A2 ERE R, KEA; PhsGE M T4, (HAE M T
Beo N ARE SN BRB B

6.4 CIEERRITH

RAERTTAEMHN, BRI T T 32 as. B, TAERZ0 e i
JEEVCGE TR, ESFIZEER, X5 #HS kR . Elixir FHIATA (behaviour)
SR A B % AR Z 3L . 80 2 AR % 7 e 1
Ho SRR 3 s ] LU R (77 A8 2 A BEER, - RO BEDR B ) pr K
AT RL e L—5 P, mix.Task & —FMATRh, QUG Mix. Task 174
(RSN, AZSCIL run/1 BB I, CREBEHATE N AES5IEATIN, Mix Sl
o AETTAHTDIRENS, BORIFARN B S RATH -

ANV A ST BIRAT o AR0RE 27 AR SR VG Gl SRR IR R K, DAB [ [
FIREFASIEE o S Jrib e S AH] dialyzer K AU AT AEATT X

# http://elixir-lang.org/getting-started/protocols.html



134 > ZFE6FE Rt Elixir NFEER

6.4.1 {$A Elixir {TREIRLH0

FEFATRW R, B AT DOEBEVF 2 B3 18] o BEA b ) AR T UL 45 T-3h
fEo gkt Frahfl, RIFRTIEEMNE . AR, (Hi
TR OU A d e if A 48— A At o ROX S ek SO P A R AT,
i AT AL, BT RE D B V2 AU .

AT A BERNSE I (1 5 TR g AR o R A 350 1 R HORE Ab B B S R 1)
ENE. BN O ZHL, ARG R B O MR, A&

Jerextt I, VAR A MbRE AL forward I, Jiixkgksl. FRA1¥ri2 H Elixir (1)
1709 A% Lib/dungeon_crawl/roon/trigger.ex X1, EILA4nE i R AR

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/room/

trigger.ex
defmodule DungeonCrawl.Room.Trigger do

@callback run(character :: any, action :: any) :: any
end

A4 ecallback $74 5 I Elixir E25E 30O . & ik Gl
BRI T SRARF AR BRATTHE T NA408 run I9BREL, & 20T IS 5K
(character Ml action) o ZHAIKIGIATIIANH S, Hi any KonSHn] LUk
PR, AR Z e AT E S, KB any xR BOR I AT LUZ AT
ERR, XK, PR R RAMBIL A — D408 run (IREL B
MERSRMN S, I H T LR PHERERA A XAk R2), (=
B AL DAHPR AR A b5 I i A 25 -

ERATH S DRI il A 2% . TuFKENIXA B EG, A A A kA,
HERA] exit bridi. BIEE 1ib/dungeon_crawl/room/triggers/exit.ex 3 Af:

design_your_application/tutorial/0/dungeon_crawl/lib/dungeon_crawl/room/
triggers/exit.ex
defmodule DungeonCrawl.Room.Triggers.Exit do
@behaviour DungeonCrawl.Room.Trigger
end
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FeAI 148 F @behaviour F5828 45V Elixir Exit FiBRitisy Room.Trigger ¥4%], %
KA BRTTELIN A run/2 B8 RN run/2 03, niEav i des
s RIEAT mix, AR TR S

$ mix

Compiling 1 file (.ex)

warning: undefined behaviour function run/2
(for behaviour DungeonCrawl.Room.Trigger)
1ib/dungeon_crawl/room/triggers/exit.ex:1

FEWIT RN G D R BOEARF AT o BUAEEFRATIL run/2 R KL

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/exit.ex
defmodule DungeonCrawl.Room.Triggers.Exit do

@behaviour DungeonCrawl.Room.Trigger

def run(character, _), do: {character, :exit}
end

RARBORARF R BRSO exit ARSALRIIT4l, &
INZMERE T . R M E R A AR 1 ). AR TRATT B

DungeonCrawl.Room FEL :

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/room.ex
defmodule DungeonCrawl.Room do

alias DungeonCrawl.Room

alias DungeonCrawl.Room.Triggers

import DungeonCrawl.Room.Action

defstruct description: nil, actions: [], trigger: nil

def all, do: [
%Room{
description: "You can see the light of day. You found the exit!",
actions: [forward()],
trigger: Triggers.Exit
1,
1

end

FA1 124 pungeonCrawl.Room. Triggers ZI T —Nal42, DAL S AR FR s )
il R AT . AT LA Mk 48 J8 PEA N2 55 R gt e e fig— A
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SLASH Room.Trigger R, F all/e PR, BAIAIE T — AN B
KA 3R] . BUAEFRATZE B8 DungeonCrawl.CLI . Main DAMEIZ /Tl R &% . B5C,
PREL crawl IS E 2 — Mt

design_your_application/tutorial/3/dungeon_crawl/lib/dungeon_crawl/cli/
main.ex
def start_game do

welcome_message()

Shell.prompt("Press Enter to continue")

crawl(hero_choice(), DungeonCrawl.Room.all())
end

» defp crawl(character, rooms) do

Shell.info("You keep moving forward to the next room.")
Shell.prompt("Press Enter to continue")
Shell.cmd("clear")

rooms
|> Enum.random
|> DungeonCrawl.CLI.RoomActionsChoice.start
|> trigger_action(character)
|> handle_action_result

end

BUE crawl MSECPAMET, XA RENE b3 18] A IS4 S0 A () £
FERBL e AETRATHRR PSR R 8 — AN T isqThiok 8%, 55— M T4k
P A g 45 R

design_your_application/tutorial/3/dungeon_crawl/lib/dungeon_crawl/cli/
main.ex
defp trigger_action({room, action}, character) do
Shell.cmd("clear")
room.trigger.run(character, action)
end

defp handle_action_result({_, -exit}),

do: Shell.info("You found the exit. You won the game. Congratulations!")
defp handle_action_result({character, _}),

do: crawl(character, DungeonCrawl.Room.all())

trigger_action/2 1R H., ‘BHIEHE, RJG MAFAELE trigger J&PE AR
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PR run/2 A3 W handle_action_result/2 PRENULACD :exit brids, VFAR4EH ;s
B e iR crawl/2. 1817 mix start, BEHER:

You can see the light of day ahead. You found the exit!
1 - Move forward

Which one? [1]

1

You found the exit. You won the game. Congratulations!

BATCLTE R TR FEEH 7y, CIASS AR . FAMEHIT A
faitb 7 JF & N D3 AE U xR P S T ¢ R AT 45 o At AT AT A gk 42 VS o ST
Room.Trigger 2 Zy (1) Jm i) fit & BB o 8 PR TATAE AH R ML Ctype

specifications Y typespecs) Kilk— 583 .

6.4.2 SHNEEEH

FRBLINE AT LA B o KUY R A N SRR [P A . A7 LR G RE i = K20 158
AR EOR A RS I F R A IEARPE . Elixir Z3ISE S, BN iEaRA
S RBPVERAARS . (H2, FTUMER dialyzer T RSB MTVE M &
K, MMABE AR . KA A M T A SO .. BATHaE SR

%33t bungeonCrawl.Room.Trigger.run/2 4],

DungeonCrawl.Room.Trigger.run/2 5 32— AN AR HEINE. A1)
BAGR G MR, RFERA TR E run/2 KA S5, LRATE
lib/dungeon_crawl/character.ex J15€ XM, G INLL TACHS .

design_your_application/tutorial/1/dungeon_crawl/lib/dungeon_crawl/character.
ex
@type t :: %DungeonCrawl.Character{

name: String.t,

description: String.t,

hit_points: non_neg_integer,

max_hit_points: non_neg_integer,

attack_description: String.t,
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damage_range: Range.t

}

Tl Hetype $8-2TFURRALE o ZMMAFRN €5+ 2 ISR K
g Yo IXANAYE DungeonCrawl. Character 45444, ‘B HL A e AL R
PEZL . AT LR W] DUH R #0447 51 ], Rl Integers 1M String EALLAZI
A FHBEER Y « BRBORVT o AE Elixir o, A« % SCERPRSRAUE —Fh W
fiftih o JERUITETE R U] T SRR I RN IRk o 1R SROE AR 28 AL
Y

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/action.ex
@type t :: %Action{id: atom, label: String.t}

ST id =R, label s2— 7R . o, W CHEA A
3§§gﬂéaiﬂfrun/2%myﬁz

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/trigger.ex
defmodule DungeonCrawl.Room.Trigger do

alias DungeonCrawl.Character

alias DungeonCrawl.Room.Action

> @callback run(Character.t, Action.t) :: {Character.t, atom}
end

B ANBHER MO, B ASEEOR A SRR %Y
RE-ASTud, A UR M ERR, B TR T BEUR, run/2 NS
HOMR [P AT T W IR AE -

RV ] AT B S oA TR BV 5%, bhdn, PR e iR 2R A M
R R RS M T H Dialyzer, SEE %% dialyxir .

‘%% Dialyxir 7554 N RPN —NE . Mix #2405 T W ) 5k, 84
T E R mix.exs XM, RJGI1E1T 48 Mix (155 AL F AU B8 mix.exs:

design_your_application/dungeon_crawl/mix.exs
defp deps do

¥ https:/github.com/jeremyjh/dialyxir
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[
{:dialyxir, "~> 0.5", only: [:dev], runtime: false},

]

end

7 deps BHUT, TRATUAVRE A TLAFIFR. B TURAEMSIR, %5
BRI AT T AR . TG 7B dialyxic B, RACK
T 0.5.0, SUHEAE dev FREEPA . WA 7 RIFE SURRA . B Bl 12
SEATATSS FAEAGHEFIE . Mix (E406 M Hex R, 54T Fard

$ mix do deps.get, deps.compile

Running dependency resolution...

Dependency resolution completed:
dialyxir 0.5.0

* Getting dialyxir (Hex package)
Checking package (https://repo.hex.pm/tarballs/dialyxir-0.5.0.tar)
Fetched package

==> dialyxir

Compiling 5 files (.ex)

Generated dialyxir app

FATH mix do BT T PIAMMTSS, deps.get MK, TM)5 deps.compile

AT AR5, AT LA LT dialyzer {145 T VS ip=yia
BACIN ], O 25T Blixie BTAE, ARG R AIRIIARS . UG FHEtT it

SR Z . AT

$ mix dialyzer

# ...

Unknown function 'Elixir.Mix.Shell.IO':cmd/1

Unknown function 'Elixir.Mix.Shell.IO':info/1

Unknown function 'Elixir.Mix.Shell.IO':prompt/1

:0: Unknown function 'Elixir.Mix.Shell.IO':'yes?'/1
1ib/mix/tasks/start.ex:1: Callback info about the 'Elixir.Mix.Task' behaviour
is not available

[l ol o)

BAT —BIRG, RS D dialyzer %45 Mix SRR R, WHRREK
7 MIER P pungeonCrawl.DungeonCrawl.Display, HJfigoxF B/ DS LI 1A
o PRATLUMIBR TN, B 2N, RO ER SEIA A b T o R x4

% http://semver.org
*! https:/hex.pm
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W, TSR dialyzer ZE0 M R AL Mix, BIXFE:

design_your_application/dungeon_crawl/mix.exs
def project do
[app: :dungeon_crawl,
version: "0.1.0",
elixir: "~> 1.5",
build embedded: Mix.env == :prod,
start_permanent: Mix.env == :prod,
deps: deps(),
> dialyzer: [plt_add apps: [ :mix]]]
end

P IRIEAT dialyzer, &M R T o WRREE GRS HATHOL, WK
DungeonCrawl.Room.Trigger.Exit MR [PUE MR P RO T2 SR G THRIEAT,
B R RRIT W R 5t

$ mix dialyzer

1ib/dungeon_crawl/room/triggers/exit.ex:3: The inferred return type of run/2
({_,<<_:32>>}) has nothing in common with
{#{'__struct__':="Elixir.DungeonCrawl.Character’,
'attack_description':=binary(),
'damage_range':=#{'__struct__':='Elixir.Range’,

'first':=integer(), 'last':=integer()}, 'description':=binary(),
'hit_points':=integer(), 'max_hit_points':=integer(),

'name' :=binary()},atom()}, which is the expected return type for the callback
of 'Elixir.DungeonCrawl.Room.Trigger' behaviour

Dialyzer o Cun /2 BRBUASAT ST Elixir.DungeonCrawl.Room. Trigger 1T 4 .
FRMYE T LA B Dialyzer A ILAR 1R . KPR AUHEYE B OGER 15238, Al LA )
Elixir [F)F 730 . 282 Nk, BRATELA TR n— o

6.4.3 GFIE
Wk A PRRE, AR BT . BUERA T O AR B

BEN 5 18] I BC K b R RN A S, HER A (S Bt 1o FRATTH 2 a0
WNFNLE, R RS A (A PR AL T3 A B TR,

32 https://hexdocs.pm/elixir/typespecs.html
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IR AR A A 1 s el SRS, AR L MU G

lib/dungeon_crawl/enemies.ex S {f:

design_your_application/dungeon_crawl/lib/dungeon_crawl/enemies.ex
defmodule DungeonCrawl.Enemies do
alias DungeonCrawl.Character

def all, do: [

%Character{
name: "Ogre”,
description: "A large creature. Big muscles. Angry and hungry. ",
hit_points: 12,
max_hit_points: 12,
damage_range: 3..5,
attack_description: "a hammer"

1,

%Character{
name: "Orc”,
description: "A green evil creature. Wears armor and an axe.",
hit_points: 8,
max_hit_points: 8,
damage_range: 2..4,
attack_description: "an axe"

1},

%Character{
name: "Goblin",
description: "A small green creature. Wears dirty clothes and a dagger. ",
hit_points: 4,
max_hit_points: 4,
damage_range: 1..2,
attack_description: "a dagger"”

1

end

A T AR HEAHFE] ) DungeonCrawl.Character ZERRGIFHEEIN . F—
gl =8 R L = R R SR (=N OO D W Ty s A i TR SR R (= (7
DungeonCrawl.Character FERHZRINUT N B2

design_your_application/dungeon_crawl/lib/dungeon_crawl/character.ex
def take_damage(character, damage) do
new_hit_points = max(0, character.hit_points - damage)
%{character | hit_points: new_hit_points}
end
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def heal(character, healing_value) do
new_hit_points = min(
character.hit_points + healing_value,
character.max_hit_points
)
%{character | hit_points: new_hit_points}
end

def current_stats(character),
do: "Player Stats|nHP: #{character.hit_points}/#{character.max_hit_points}"

PAAL take_damage/2 FRW A (A RITAT (5 R AE A i AU PRAR max fRAIE A
A I A AT BAVE %L map | key: new_value YHEB4HIAII(E, X
FEARTTAE o %GR P BATH A AT A 1. PR heal/2 MU CORI Y (613
W I E A A PR % min/2 DRAEAT G0 A dir fEL AN H TR VR ) B KA
E R [ BATF A fr A (. BB current_stats/1 A — R, LR E
A O 2 A i (DA R K A A (L

i SRR ) B BOR A ER AN A B R S . EAD I OUERITK, T
AN RASTIEWA MO R B, B8P — N EamE . gl
lib/dungeon_crawl/battle.ex X1, 485 DL AL,

design_your_application/dungeon_crawl/lib/dungeon_crawl/battle.ex
defmodule DungeonCrawl.Battle do

alias DungeonCrawl.Character

alias Mix.Shell.IO, as: Shell

def fight(
char_a = %{hit_points: hit_points_a},
char_b = %{hit_points: hit_points_b}
) when hit_points_a == 0 or hit_points_b == 0, do: {char_a, char_b}
def fight(char_a, char_b) do
char_b_after_damage = attack(char_a, char_b)
char_a_after_damage = attack(char_b_after_damage, char_a)
fight(char_a_after_damage, char_b_after_damage)
end

defp attack(%{hit_points: hit_points_a}, character_b)
when hit_points_a == 0, do: character_b

defp attack(char_a, char_b) do
damage = Enum.random(char_a.damage_range)
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char_b_after_damage = Character.take_damage(char_b, damage)

char_a
|> attack_message(damage)
|> Shell.info

char_b_after_damage
|> receive_message(damage)
|> Shell.info

char_b_after_damage
end

defp attack_message(character = %{name: "You"}, damage) do
"You attack with #{character.attack_description} " <>
"and deal #{damage} damage."

end

defp attack_message(character, damage) do
"#{character.name} attacks with " <>
"#{character.attack description} and " <>
"deals #{damage} damage."

end

defp receive_message(character = %{name: "You'"}, damage) do
"You receive #{damage}. Current HP: #{character.hit_points}."
end
defp receive_message(character, damage) do
"#{character.name} receives #{damagej}. " <>
"Current HP: #{character.hit_pointsj}."
end
end

BRAL fight/2 HAERI AWM MOANEMELT IE. REAFDAE,
LR IFIRIA AN, P A G S g e S ERUE AR . A0, U
attack BRI T U7 attack pREUR E U A R EATEN %, WA %, W
WHGEE AL TR A S0, BBt & 52 31 B0t i 6 B 9 BN LE
i . Hi%L attack_message Fil receive_message 2> 7147 £ iR et ()40 55 (i A
AR E A (e BRI BRATTR R LU TSk 1 s T R . QRSO
Lib/dungeon_crawl/room/triggers/eneny.ex:
design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/enemy

.ex
defmodule DungeonCrawl.Room.Triggers.Enemy do
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@behaviour DungeonCrawl.Room.Trigger
alias Mix.Shell.IO, as: Shell

def run(character, %DungeonCrawl.Room.Action{id: :forward}) do
enemy = Enum.random(DungeonCrawl.Enemies.all)

Shell.info(enemy.description)

Shell.info(" 7he enemy #{enemy.name} wants to fight.")
Shell.info(" You were prepared and attack first.")

{updated_char, _enemy} = DungeonCrawl.Battle.fight(character, enemy)

{updated_char, :forward}
end
end

BREL run/2 NEAAZR P BEAAIIEON , 985 B A (O RITENAE 25
Ui H pbungeonCrawl.Battle.fight/2. %R ML F5 R4, forward A
AR TE AR o BUAETATT AT LU H B ik 5 25 61— AN 1 K
JBAES I

design_your_application/tutorial/2/dungeon_crawl/lib/dungeon_crawl/room.ex
def all, do: [
%Room{
description: "You can see the light of day. You found the exit!",
actions: [forward()],
trigger: Triggers.Exit
}s
%Room{
description: "You can see an enemy blocking your path.",
actions: [forward()],
trigger: Triggers.Enemy

3

SRR JE WU SEMERE R OR, AR DR . R A A iy R AR
T, W e Kk W, W AR o4 R . XA B B BE B

1ib/dungeon_crawl/cli/main.ex:

design_your_application/dungeon_crawl/lib/dungeon_crawl/cli/main.ex
defp hero_choice do

hero = DungeonCrawl.CLI.HeroChoice.start()

%{hero | name: "You'"}
end
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defp crawl(%{hit_points: 0}, _) do
Shell.prompt("")
Shell.cmd("clear")
Shell.info("Unfortunately your wounds are too many to keep walking.")
Shell.info("You fall onto the floor without strength to carry on.")
Shell.info(" Game over!")
Shell.prompt("")

end

defp crawl(character, rooms) do
Shell.info(" You keep moving forward to the next room.")
Shell.prompt("Press Enter to continue")
Shell.cmd("clear")

Shell.info(DungeonCrawl.Character.current_stats(character))

rooms
|> Enum.random
|> DungeonCrawl.CLI.RoomActionsChoice.start
|> trigger_action(character)
|> handle_action_result

end

FAMEL T hero_choice/o, HI you {URF MK, DS AR P LF A A
&Ko BATEAED S FENE AT oA i i A e,  BMEDi R L %
B T crawl/2 1A, EAEMOARED TN GRUR,  [FI axe 37 4
A S BUERTELEAT mix start BEARTACR

A large monster. Big muscles. Angry and hungry
The enemy Ogre wants to fight.

You were prepared and attack first.

You attack with a fireball and deal 7 damage
Ogre receives 7. Current HP: 5.

Ogre attacks with a hammer and deals 4 damage
You receive 4. Current HP: 4.

You attack with a fireball and deal 10 damage
Ogre receives 10. Current HP: 0.

You keep moving forward to the next room.
Press Enter to continue

ST HBIX A
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RSO TR A AT 0 TR D Qe — el 1, DAL EE 2 Fiogl
PSR, A7 058 LT REHN SEHL I — R A R AL

Ik D AR, JATES) T Elixie (K947 4 44 @A
BRIy, WA T WA IoETsiE, B8 T RANIEA Dialyzer (VL. IRILSH
o TAENHRE S RS IosT e s DA R A AE AN AR (5 00 T SRA BT D) e

WERARAAS I SE 2 s8], TSR 1o ERARS T 3] L8058
TRRAARE, Bt B R0 55 18] o

6.5 /|\E

BORFEHPRRI—5 L RATRIR LS AITR TN, IF )
TSR RAEE

o I Mix IR A AT

o ALEVRTELI F i AR 445 )

o GURE FIE XA ORI USSR

o 7] Elixir PRSI &

o ) Elixir £ R QIBIIZ I 93220

LR RR AEE R AL  ART AU T A 4 R
00T A B SR AR

6.5.1 %>

RIRMIGR 2 BARRER 5o ARTR EBRGABEER AR . 7REH B 207 b
ABRIF Y S5 58 . ANEEF N SRR IR ), BT R AR (7 R !



o iRk BITAT b 1) DL AR A AR AR ] o X TR DU AT AT REAR PR At 21
M, SRR T U BA S By I HLRE

o (EPPRITUAIN AL, LAARVFDEF AR SF 5. B, wRiux b
PR AERLE, IS ARAR A H AR T b3 1] .

o MRE S HEVT M AL E, ESC D A B R . B, AR T
B, HEFEBASHIL, HEELL LR, & HILPR 0T A1
.

o IR, MYBE L EBE. M. BB, S s
B . 388K AR R AR AR SO B . %o R HEAE T 10 &1
o

o VA AE AS L LIMELUS A . B, fle] DAAER R 16T 25
K, AU G o AE 5 s ES R PO X A sh . S5l gl
AR ] AT D .

o FUVFBUS Pk I nR Ak sl ). W SR B SRRk, I8 A e R A
TR N — R Bt

Bfs 14 T SEBLEE 23t ks 1) A AR

6.5
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Handling Impure Functions

TSR AR T ANTTE, B h S AN AR s e Ak 3 R R AT
HLR[PIA AR EE R WERAR 0 pR 2R 2 P AN, RS A BRI AT T AS 2
A2 Rl EATE SRR, Wi OR ] AN PRAT IR K Y 7 W 2R
MEHE PR, B ARIEER IR A7 AR T T A R 7 0 A BRAR 1R A
Hbo FEFF O3 AT B X AR AL I 52 5 vl SE AOARRY . RV ZAE BT T
AMTELURTEIN, AFEACRIUEAT 52 H AT AN K B R A 20 Fe

Gt 5 T SRS 10 T SRS TR A BRG  TT RE S AR AR 3, A T
Mo XFEABERUER G AR I AT AEPE. H i, AFORE R DUl s -

o ZfHEM): b, case. if.

o Elixir [f] try: LR RH AR, Cr+. Java FEI7 51 NAZIR R
o EHIRH T HTLERAESIA RGN R HGUE IR

® Elixir [ with: £ REaCIL RS Z A FRAT K45 IR 4

BT ER 6 B AR AR B DUl SR . i RAREIIE T Git 3X
FERIRRASE IR GE, W ol AR 22 R SRS 2 B R 520 AR, ARaiT LA
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BERA AL 7> SCZ MIREAT VIR B o B SRARAN 2 FT AR R R 5, TR AR AT B
He 35T H 2B EREIE RIS R H % AT 50

B, BATESE S PON T RE ™ A E S R TP A: ARl AL

7.1 ZERENSIELBER AN

A2l bR KR AR A L TV TN 45 R 1 bR Bl AR R KT AR 20 e K SR 2
B, AT EEAE S VU EATo AT BRI 53 0] R 1) A o ZORUAS W] SR ) AR 41
MR LA T A AR Al ek B2l s B, AR TR AT VA IR e AT IR R
Mo BUERINR T o FATREE R TR EA]

7.1.1 AR

e NS HEE RS, 20K BOR IR PRI, I HoKIZ A 27 A0 H R
A IR0, e W TN . I, S R AN R T B R KL

iex> total = &(&1 * &2/100)
iex> total. (100, 8)

# => 8.0

iex> total. (100, 8)

# => 8.0

iex> total.(nil, 8)

** (ArithmeticError)

iex> total.(nil, 8)

** (ArithmeticError)

TR total.(100, 8) % DYk, 13345 48—, n B4R IEH
total.(nil, 8), ‘B MA/ /M. 4k BnT fie S8R, (H/E AR 2 n 7
M

AR B TN E . A SRR L total. (100, 8), R5E4H LA 8.0
BXA BB, XWFEFZ W X2k B 5 B . FRfE T 4k
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PREL BATHEARRIRAR 2L PR AL

7.1.2  JFABEREL

NS e R, AR BT RER PR —BU g5 AL, JF HaT A=A
BRI PSR R o Xl A e JE TN PR SRR . 7 TEx 53R LU T BG4
iex> I10.gets "What's the meaning of life?|n"

fiN 42, 1% Enter, Z5AN"42\n". BUEFRHA] 10.gets/1, MM Z
$7"What's the meaning of life?\n". FEJPEFLXUIN; YA 43, 4% Enter, 45
RHyras\nte BATHARFMSERA T H—NREG H7E T AHME. Xk
s AN ARLlR . ARSERR B ST Z AN AR GRS L, B, S S Vil
APL, BHUCEREE . ERBENLEL 1R N . 10.gets/1 IR RN,
M BATICIE T J (N 2% BRI 10.gets/1 #BE P EANIRI 45 2

ARLERHOEAT A PoE X ST T MBS B LSME I s . — Bk Bl
T R S AN, et ARl K 1 AR FRATTE AT

iex> DateTime.utc_now()

%DateTime{calendar: Calendar.ISO, day: 5, hour: 1, microsecond: {961183, 6},
minute: 17, month: 5, second: 2, std_offset: 0, time_zone: "Etc/UTC",
utc_offset: 0, year: 2017, zone_abbr: "UTC"}

iex> DateTime.utc_now()

%DateTime{calendar: Calendar.ISO, day: 5, hour: 1, microsecond: {106169, 6},
minute: 18, month: 5, second: 5, std_offset: 0, time_zone: "Etc/UTC",
utc_offset: 0, year: 2017, zone_abbr: "UTC"}

PR DateTime.utc_now() 2 ANZLAY, RECR AR IR Al NBr At Aoy
EAENIEIH T 2Rl PR . iR IR BB DateTime. utc_now/0 4
RIGREL BB RALL. #5571

iex> tax = 10

iex> total = &(&1 * tax/100)
iex> total.(100)

10.0

iex> tax = 0.8

iex> total.(100)
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10.0

PR total st MTERIHI T E5IH T tax 225, 1 tax A2 R AL .
tax ALAE BBV E IR Ab s BRI AT LAUE total i ANl (H2, BT A, &
WIRIE tax LR total AL total AN tax (& ANALM), FTLABEX
P total N, ALIEMFE NS HA 2] SUE. WA, total BT
EAEARAL? B AW CBRALI, PO U RN R 5

FrLL, AR2U s A 5 280 SO 2o AR R IR R B e ANl . AR
W V5 ) AR B B TR AR, O A 28 im0 B T & Rl IR A
BEGHARE . Vil APT 5. R8N I s AL

iex> total = fn val, tax -> total = val * tax/100; IO.puts(total); total end
iex> total. (100, 10)

10.0

10.0

iex> total. (100, 10)

10.0

10.0

total BOEURMI T —HUMEIR, (ST 10 BEHATENYE, X2RIEM.
BATRIE I s B AL o IXAES RBOE — PN 0% 55— Mt eg
BT RN AAL I total EFEHI G HITENH B . 7EXA 10 BA I T,
i 1R PR BOKE S BUS MR . il total BRGS0, O 10.puts/1
JHE] total ZAh. R AN

iex> total = &(&1 * &2/100)
iex> I0.puts(total. (100, 10)) 10.0

FATRT AT 7 A0 AR Al o 50 2R B B T . ANEEY A ARl R BUE AR
UFIR, SHRRECA RUFI . ARBERRBUR T S FTERFR AR 2200 . b T4 k)
YR, N %R R R K, [N S 2 Ak FE R B RSl Ay .
LEAR A HE AT AR 2L R H, & I AR R 25 SR T o FRAT PREAIT ST G 2
F R T, BB RSN, RS AEA R G R RA TSI
4.
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7.2 IR EIFELE R B

AL PR AN A R S — B SRS A R . AR DU 6 TER) (A0 case.
if B R RAC PR AR AR B S5 IR . e TR R0, A AR H R R L
EAE S HE ARG ERATE AT

handle_the_uncertain/case/0/shop.ex
defmodule Shop do
def checkout(price) do
case ask_number("Quantity?") do
crerror -> 10.puts("It's not a number")
{quantity, _} -> quantity * price
end
end

def ask_number(message) do
message <> "|n"
|> I0.gets
|> Integer.parse
end
end

TR N — N HU 7 o BRI 10. gets /1 HIRIRIUM B4 . FRdAiT5m
iH 10.gets/1 Kt NARLUREL E AT LLREUEM AP, WERGR [ AE T
BN 1nteger.parse/1 b el it FEUT IR FTUAFATH] case AUREICILAL
k. ERRARE I, (A MG OR8N, AR B T . B,
BBk TR Z ANE AR AR, A R A B

handle_the_uncertain/case/1/shop.ex
def checkout() do
case ask_number("Quantity?") do
rerror ->
10.puts("It’'s not a number")
{quantity, _} ->
case ask_number("Price?") do
ierror ->
I10.puts("It's not a number")
{price, _} ->
quantity * price
end
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end
end

A AR B AR AR A A LAPRAR o W AR Y o Bk e v 3«

handle_the_uncertain/case/2/shop.ex

def checkout() do
quantity = ask_number("Quantity?")
price = ask_number("Price?")
calculate(quantity, price)

end

def calculate(:error, _), do: I0.puts("Quantity is not a number")
def calculate(_, cerror), do: I0.puts("Price is not a number")
def calculate({quantity, _}, {price, _}), do: quantity * price

FATHEHE T checkout/o HTAET L, $em 1ALt BIELEIRATTIMESH)
TUREEE TE AR AL I IR b (] N o RSk oo A\ B 7k
ATHEFE, X BATPRR ISR L

o AL “hot dog”, {H'EARE—NETF.

o RMTRB=AED, WM HHAT 9999, BARE AN, HAE
ANERIET . EAEH T A IRE TR .

HOUX P E O, AR RS« E A — A sedt, UM HEA—
K. 1F DungeonCrawl.CLI.BaseCommands A, ZmE LLF BR%K:

handle_the_uncertain/case/dungeon_crawl/lib/dungeon_crawl/cli/base_commands
.ex
def ask_for_index(options) do
answer =
options
|> display_options
|> generate_question
|> Shell.prompt
|> Integer.parse

case answer do
cerror ->
display_invalid_option()
ask_for_index(options)
{option, _} ->
option - 1
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end
end

def display_invalid_option do
Shell.cmd("clear")
Shell.error("Invalid option.")
Shell.prompt("Press Enter to try again.")
Shell.cmd("clear")

end

PR H ask_for_index/1 BESR I SN — AN, ZBCTR AR RS LA BIIE
WMIE I . AT Integer.parse/1 Al case Ky #%JH /4 AL A i 57 . M
display_invalid_option/0 Brsfifinif 5, FFAEM ARG H X m A . W
KRN, AVURMHZECT . BRI R 24 e RS 1 1t
DN BRI 95 LU N B

handle_the_uncertain/case/dungeon_crawl/lib/dungeon_crawl/cli/base_commands
.ex
def ask_for_option(options) do

index = ask_for_index(options)

chosen_option = Enum.at(options, index)

chosen_option

|| (display_invalid_option() && ask_for_option(options))

end

FATH Enum.at/2 EHGEIT, WERIABIHOR ] ni; QUGS T, R[]
choose_option. WIRILAR], HEI&SAF || ks R EIHEHLR XK.

A T R H ) bungeonCrawl.CLI.BaseCommands.ask_for_option/1 FRZ%L, FA]
T ER M R I A RN BB AE IR

handle_the_uncertain/case/dungeon_crawl/lib/dungeon_crawl/cli/hero_choice.e
X
defmodule DungeonCrawl.CLI.HeroChoice do

alias Mix.Shell.IO, as: Shell

import DungeonCrawl.CLI.BaseCommands

def start do
Shell.cmd("clear")
Shell.info("Start by choosing your hero:")

DungeonCrawl.Heroes.all()
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|> ask_for_option
|> confirm_hero
end

defp confirm_hero(chosen_hero) do
Shell.cmd("clear")
Shell.info(chosen_hero.description)
if Shell.yes?("Confirm?"), do: chosen_hero, else: start()
end
end

handle_the_uncertain/case/dungeon_crawl/lib/dungeon_crawl/cli/room_actions_
choice.ex
defmodule DungeonCrawl.CLI.RoomActionsChoice do

alias Mix.Shell.IO, as: Shell

import DungeonCrawl.CLI.BaseCommands

def start(room) do
Shell.info(room.description())
chosen_action = ask_for_option(room.actions)
{room, chosen_action}
end
end

TR R T TRATTIT R SR MEAR I o REFh SR #% BEA ask_for_option/1 1)
WHEBZE R . BT PLIBAT mix start &S 2GR0

Start playing the game by choosing your hero:
1 - Knight

2 - Wizard

3 - Rogue

Which one? [1,2,3]

hot dogs

Invalid option
Press Enter to continue.

1 - Knight
2 - Wizard
3 - Rogue

Which one? [1,2,3]

BAMEH TALGRE) T A AR R hE ), BT RRIR R R, M H
IXLE PR U BEIR [P —AME . (PRI AT S b ek B g Gl ok, FF HARRS Y
AR IR e AT U S TR )
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7.3 Try. Rescue, Catch

A EEARTGIEFE I R B 5 U B R B B, F 2 try IR RSN 4S
Ko TS SRR 5 R DNV AZAR AT X Rl Ak 21 5 5K

RRBARE S 0N, e 4 7 LUEmUS 45 . B, File.cd!/1
PRAAE AR AR 2 5 R R

try @MU WER LA, LA rescue #EATPKE . Elixir H11{)
B (BGRHD 2 PRI BAR S6 . e g TSI A A W L. IR
WA LMEH] try KAfi3RME, B4 Elixir "P TR ECT LU throw $8-4 RIEE, I
1EA TR,

PRECN R FRAR D P A g | A R B2, KN AT SHHEE =
FHIE, RUGHE U B S| & AR . AT trys
raise. rescue I &R, H try. throw. catch 415 AbFEHE HIAE

7.3.1 Try, Raise, Rescue

Elixir 1728 20T AR B R 00 A AT IR o HERER ER A5 S o AR
B WA 5 AR % . TS shop AibR:

handle_the_uncertain/tryrescue/shop.ex
def checkout() do
try do
{quantity, _} = ask_number("Quantity?")
{price, _} = ask_number("Price?")
quantity * price
rescue
MatchError -> "It's not a number"
end
end

£ try BB, BAIgS TRt 0. Mtkig it L (LB I 5

<
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A0S rescue ARAD I L I AL PR RIS . 7E rescue By, X T-45—AT,
FA IV AZIEAE A F T VLB 3 G A — AU . i RS IL e R U
#4551 MatchError 72, SRJE rescue PR VL AL & TA A 4 SR UL AT 7
FPATA . A RSV B ik s U AT IR C 245 9 H 1) 5, Elixir K 15
U H 255

AR XA HelG . 7E 1ib/dungeon_crawl/cli/invalid_option.ex 1l
AN GERAA, UNPRE MatchError SRS BRI % . MatchError

RBEIZ T Bl A5 FH P8 PO R 0 A AT 1

handle_the_uncertain/tryrescue/dungeon_crawl/lib/dungeon_crawl/cli/invalid_
option.ex
defmodule DungeonCrawl.CLI.InvalidOptionError do
defexception message: "Invalid option"
end

AR S defexception GIGLIRATII S G5 MK FRATIALFH Al ade i EL g2 it
T BRI E . “Invalid option”. MRTTLAZE Elixir B /7 SCRY o A 7 bR 4L
defexception FIMTHy Exception MIVEANME . “HIfE, HI M M N TCREC T84
AR T, FRATIAT LS| & Ik +% . % 5] Dungeon-Crawl.CLI.BaseCommands -

%% parse_answer/1 Al find_option_by index/2, WI FHI/N:

handle_the_uncertain/tryrescue/dungeon_crawl/lib/dungeon_crawl/cli/base_com
mands. ex
def parse_answer!(answer) do
case Integer.parse(answer) do
cerror ->
raise DungeonCrawl.CLI.InvalidOptionError
{option, _} ->
option - 1
end
end

def find_option_by_index!(index, options) do
Enum.at(options, index)
|| raise DungeonCrawl.CLI.InvalidOptionError
end

3 https:/hexdocs.pm/elixir/Kernel. html#defexception/1
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JFRAIHE parse_answer!/1 Fl find_option_by_index!/2 " {ii F i Fadas th s 75k
PO BB E R R . ratse BT B — N i g5k, W ratse J5, ‘BEaEIRMK
BIPAT . WRRAH rescue, FEIPRHS1EH WoRHERERER S B o IRAELETRAT]

H try F rescue 9W’E ask_for_option/1 A% :

handle_the_uncertain/tryrescue/dungeon_crawl/lib/dungeon_crawl/cli/base_com
mands .ex
def ask_for_option(options) do
try do
options
|> display_options
|> generate_question
|> Shell.prompt
|> parse_answer!
|> find_option_by_index!(options)
rescue
e in DungeonCrawl.CLI.InvalidOptionError ->
display_error(e)
ask_for_option(options)
end
end

def display_error(e) do
Shell.cmd("clear")
Shell.error(e.message)
Shell.prompt("Press Enter to continue.")
Shell.cmd("clear")

end

75 try FURSE, FRATEIE T BB E IR R AR . 7E rescue TRepr, AT
VL bungeonCrawl.CLI.InvalidOptionError J4 4 MR AEAS B e v o FRATIAE
display_error/1 BAEOK B 8 DEIS B o BATIIEAL T U 1 FH R F P PRk
e PRATLUZAT mix start 25 R

7.3.2 Try. Throw, Catch

Throw/catch 2155 raise/rescue H&AEH AL, FEX AT throw/catch
HEHA—CEWRERH G EIH DRI AR 1L B AT, e LA



160 » SF75F DIBIFMRE

NGURErERIg R . BATEARR PP - AME, AR

handle_the_uncertain/trycatch/dungeon_crawl/1lib/dungeon_crawl/cli/base_comm
ands.ex
@invalid_option {:error, "Invalid option"}

def parse_answer(answer) do
case Integer.parse(answer) do
rerror ->
throw @invalid_option
{option, _} ->
option - 1
end
end

def find_option_by_index(index, options) do
Enum.at(options, index) || throw @invalid_option
end

A0 T e dleinvalid_option, H A& — AR RIIRT, D k—
AR R AR TR throw FIEBATRLT, 4 parse_answer/1
8y find_option_by_index/2 ‘FHEH I, HillHeinvalid_option fH. HLEFRAH %

1F ask_for_option/1 i3k @invalid_option.

handle_the_uncertain/trycatch/dungeon_crawl/1lib/dungeon_crawl/cli/base_comm
ands.ex
def ask_for_option(options) do
try do
options
|> display_options
|> generate_question
|> Shell.prompt
|> parse_answer
|> find_option_by_index(options)
catch
{:error, message} ->
display_error(message)
ask_for_option(options)
end
end

def display_error(message) do
Shell.cmd("clear")
Shell.error(message)



74 (ERBREIVIEFLREY <«

Shell.prompt("Press Enter to continue.")
Shell.cmd("clear")
end

EEAMEH try 1 rescue M7 AR AL, try ARG E A7 b 424K
. 1F catch ARG, FRATTAE HBECERCHE SR HE M . cateh 5 case AT
TAETT AR AL BRATHERAT — MBI I AL R IA O — A AT AR e

R PR H P A A ey AT, WAL try do. 5

handle_the_uncertain/trycatch/dungeon_crawl/lib/dungeon_crawl/cli/base_comm
ands.ex
def ask_for_option(options) do
options
|> display_options
|> generate_question
|> Shell.prompt
|> parse_answer
|> find_option_by_1index(options)
catch
{:error, message} ->
display_error(message)
ask_for_option(options)
end

PRAT LLIZAT mix start Y& RUE .

{EH try LIS G B A0 b ik A2, (R e ik R BCEMEEA, A
Y HBANE S EFE (catch. rescue. raise. throw) ACFI SRR 4L, [Ait,
Elixir F£ /7 51 23 X 5 8 S il B % 3AE

[EAREIRE I AMBIF A EREL

HHRHLT Cerror monad) 2 Bt RIFEBYURAL G T HE T BUETR 1)
BRAL E SV BB TR P, AR AR AL A IR W SRR AT T
REA OGS R, BT AR S AT . AR AT VF 22 2P TECEL 1) e K
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JF B — Lo oy AR, R rT LU e B, A A A ZRHZ Gy AT
IR %, (RS8R R o) e

=

OTREVT it ¥ (monad) , ‘BEYEFSRM gL 5 OERA 4, i
Haskell. .47 5 ECHIE, ROMBEEA K (functor) « N RR¥
(applicative)  Z Y- (monoid) o (HANEEHLy, FRATTIH SO Wi 7 S i A
HF.

W, PSR, R DR TORERE AR . KR, wl
AERS PR B (A Al RBEAT B3I Bl JATTAT AR 0 Al iR i B shigkid
BT BHEE T-1 F 6T

Error Monad

Example 1 success path
. . funl funl .
error path
Example 2 success path

funl funl i R
frerror msg}|_>|bmd| ....... L ...... NI -

-1 BERERETONF

AR Iy, EATERT, BURE A 3 voE ki R AT, R R 2
P AL TT o D TAEIE AR, FRATTRE R A A (RN bR B AR s 4
bind BR(. bind SHIE W25 R ECAME . CIH T R, A3 N TR )
{Ho FERXAITH, ABEATREHE 0 E IRATH R T R BN, bind IXAERL
PER AR I AT R HG BRI, bind 23 26 R B iR

LEFRATTAE AR P HH AR 7 e o FRATTANFT B S SEI — AN FRATD
A PR % (Monad®. Towel®. witcheraft’® f1 MonadEx®") . X468 &

34 https://github.com/rmies/monad
%% https:/github.com/knrz/towel
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HE T . BATEATH MonadEx, BFA'E 2 HAS GitHub 52 Ry M,
MonadEx ] README SCRY B & 14 2B IR EER:, AL T E 2 F R ILFHIE .
B3| mix.exs XIS N MonadEx:

handle_the_uncertain/monad/dungeon_crawl/mix.exs
defp deps do
[
{:dialyxir, "~> 0.5", only: [:dev], runtime: false},
{ :monadex, "~> 1.1"}
1

end

14T LA iy 2 L2 25 40 1% MonadEx % :

$ mix do deps.get, deps.compile

Running dependency resolution...

* Getting monadex (Hex package)
Checking package (https://repo.hex.pm/tarballs/monadex-1.1.2.tar)
Fetched package

==> monadex

Compiling 16 files (.ex)

Generated monadex app

MonadEx PR N BRI 1, SR Jm il LAZEJRAT T N TR e P 1o ik
FATMEH TEx SR 7-1 375t . 384T tex -5 mix PR

iex> use Monad.Operators

iex> import Monad.Result

iex> success(42) ~>> (& &1 + 1) ~>> (& &1 + 2)

45

iex> error("wrong") ~>> (& &1 + 1) ~>> (& &1 + 2)
%Monad.Result{error: "wrong", type: :error, value: nil}

AL use Monad.Operators i3~ >>12 AT (bind IBHAT) BINEIIK
M2k s XANBEAFMZTATZ AR bind MK & AMTTE A3
T AMFTEADEE AT Monad.Result FABKHL. Result 7 HIATZ
BT Error FLFAHIR]. EXAMEREE S EI T — D AFBEIK, HEA
FHIFI o success/1 BRECKHE QALK LR 30, error/1 M EGRAERT R L

¢ https:/github.com/expede/witchcraft
37 https:/github.com/rob-brown/MonadEx

<
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N s IEHEAFERD) BN SO AT, mfEsE R BN o Bk e
i A 1FE'S DungeonCrawl.CLI.BaseCommands iR TS MG . AERE ) IT
Sk, AT M MonadEx S\ L5 pR %K .

handle_the_uncertain/monad/dungeon_crawl/lib/dungeon_crawl/cli/base_command
s.ex

use Monad.Operators

alias Mix.Shell.IO, as: Shell
import Monad.Result, only: [success: 1, success?: 1, error: 1, return: 1]

PLR 22 AT TM Monad . Result <3 A IF) BRI 2L :
® success/1 FF4TE ML AEARIC A IR 7
o return/1 fLEE LR AEAR L N BRI BT
o error/1 L E MR AEAR L A RIGIK
® success?/1, 45 E G R T AR N KD IR E] true, 7R [A]

false.

success/1Fl return/1 2 ¥ EHWANE Y, BFOAFENERE L LEH—
AT AN o IUAELETRATT 5 A Ay 2 bR BOK IR [F] 1

handle_the_uncertain/monad/dungeon_crawl/lib/dungeon_crawl/cli/base_command
s.ex
def display_options(options) do

options

|> Enum.with_index(1)

|> Enum.each(fn {option, index} ->

Shell.info("#{index} - #{option}")
end)

return(options)
end

def generate_question(options) do
options = Enum.join(1l..Enum.count(options),","
"Which one? [#{options}/|n"

end

{F display_options/1 ™', 1§ FH return BRE A0 3E 45 B R 0 I (R T 31 26
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ROE B, ADAAE MonadEx A IR K F1~ WERIRA IR S AR 45
Y BRAERT, R SR IIIR P I, AEX AN, AT AR Xk
SE R SR ARAESE R TS . generate_question/1 & [H]— M7 4F H
{H. ftH] MonadBx FiF, H§ 7 fF R EARAEGUR Py ilIE R . 985E A2
FARPEHCIF A . SR s B LR [

handle_the_uncertain/monad/dungeon_crawl/lib/dungeon_crawl/cli/base_command
s.ex
def parse_answer(answer) do
case Integer.parse(answer) do
cerror -> error( "Invalid option")
{option, _} -> success(option - 1)
end
end

def find_option_by_index(index, options) do
case Enum.at(options, index) do
nil -> error( "Invalid option")
chosen_option -> success(chosen_option)
end
end

£ parse_answer /1 EREUP M BEHOT BE IR [P AMEER . FRATHIAT AR
VLHCH) case HEATRI Ao W AR &S AR, W error /o 2[R B v JEL AR B %
G, AN R A T, B success/1 IR [P T HUCT IR SE R .
find_option_by_index/2 BEFEAH[AI I M. 28y ntVAHVLECIN, 3R [PT 5 45 21
N G ECF VLRSI, IR R R D A R IXREE SO, AT AT BLSE
ask_for_option/1 KFIHE T

handle_the_uncertain/monad/dungeon_crawl/1lib/dungeon_crawl/cli/base_command
s.ex
def ask_for_option(options) do
result =
return(options)
~>> (&display_options/1)
~>> (&generate_gquestion/1)
~>> (&Shell.prompt/1)
~>> (&parse_answer/1)
~>> (&(find_option_by_index(&1, options)))

165
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if success?(result) do
result.value
else
display_error(result.error)
ask_for_option(options)
end
end

def display_error(message) do
Shell.cmd("clear")
Shell.error(message)
Shell.prompt("Press Enter to continue.")
Shell.cmd("clear")

end

FAVE R EL return/ 1 REIEIA R WA S R 7 ORI S EE. X2
Ay WERBIFRGE R, A ER A BRAERTH A A AR B BATREHIZE
TEIE T AT~ AE N B X LR B K AT 205 FRATT RN (A TE AR 7T | > IF
AL TR ~>> AT T2 DA AL ~>> R F 3R E 2 15 W %R
TR e AR IC AR, ~>> B N A WRE AR IC K
iy s AT A e B AT TR RS, BT AT LG N R ) o
HHATIPYDIAEEZ R AL BT IR, AN AERS U A AR N ST R AR B

FATEEEPRAT IR AL A E . ] success?/1 BB A &5 I
TR . WHRIRF] true, WEIRMIPTEEIT, Uik value JEYE. Wik M|
false, MBI /REFREIFESRH P ER. R LLEAT mix start BHFUR,

AP B A RO T S B A T AT AT O A R A 1) o K T
PV R AL B A — AN AL E PRBIR 2R AN, IR [P RRIC B PR
JRIIH— SRR S5 . SR EUE Elixir BT WER T, DILEA TR 2k H—A
J2E, T HL 5 PR AR R K T RE S Elixir FEEA 2
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7.5 {EA with

Elixir (] with 7] LA Z2NILRC 0] WURPTHT v~ A#8ILaS, AR $hAT
IR do ACRBBRAGES A e WERFEA TAJAILED, ACHSHG 45 1k IR IR [P HE DL S5
HIE. G RRE T ECEAMEN T AR, R AT DUAEE 24 10 A7 B AL B R
Il REANEER (0 A A o SR e B B AT R RES B R, S A BN i A
witho IEFATSEH] M RAIF] KiK.

handle_the_uncertain/with/0/shop.ex
def checkout() do

result =

with {quantity, _} <- ask_number("Quantity?"),
{price, _} <- ask_number("Price?"),
do: quantity * price

if result == rerror, do: I10.puts("It's not a number"), else: result

end

WIRAE with ) ABCERILAC 1), B case A0 T AR AL, 5
RIIXHRHATIY o Elixir 4 5 56T <- B FAFA ML S, <- 85472
R VG C A AU DL FC AR B AT 25 R . WERDLIS,  Elixir AT~
FKiE% . ZHRIMAAZ S M. REPITERIHRHEY do YoE. WAUEHSR
A BATVERC,  Elixir 45 AT IFRFIAVERCIRAE . AT AT LME with 1
else HORALFEAILEC M. N T2 Ml

handle_the_uncertain/with/1/shop.ex
def checkout() do
with {quantity, _} <- ask_number("Quantity?"),
{price, _} <- ask_number("Price?") do
quantity * price
else
rerror ->
10.puts("It's not a number")
end
end

7r else fUEHR A, JATTAT LUK H R LU AC 1 AU AT T with B R ILAC Y
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fE. else Heh VLECI AL M ELRIBER M. WERFEAMEAE with F else HLrh il
ANDERES, el R

i A 17E DungeonCrawl.CLI.BaseCommands "R —iR. T4 TR LUIH B — L bR
B, Kk with W RUER RGEHBTE RO R

handle_the_uncertain/with/dungeon_crawl/lib/dungeon_crawl/cli/base_commands
.ex
def display_options(options) do
options
|> Enum.with_index(1)
|> Enum.each(fn {option, index} ->
Shell.info("#{index} - #{option}")
end)

options
end

def generate_gquestion(options) do
options = Enum.join(1..Enum.count(options),",")
"Which one? [#{options}]|n"

end

AN T AFEHZE parse_answer/1 Fll find_option_by_index/2 BR%L.
display_options/1 Fll generate_question/1 AT TAERIZ Al —#F. FFH with 2

‘5 ask_for_option/1 BRI,

handle_the_uncertain/with/dungeon_crawl/lib/dungeon_crawl/cli/base_commands
.ex
def ask_for_option(options) do
answer =
options
|> display_options
|> generate_question
|> Shell.prompt

with {option, _} <- Integer.parse(answer),
chosen when chosen != nil <- Enum.at(options, option - 1) do
chosen
else
cerror -> retry(options)
nil -> retry(options)
end
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end

def retry(options) do
display_error("Invalid option")
ask_for_option(options)

end

def display_error(message) do
Shell.cmd("clear")
Shell.error(message)
Shell.prompt("Press Enter to continue.")
Shell.cmd("clear")

end

LA A B ask_for_option/1 BREUH —ANEIy. S5 —EE M BLA o
EIIFARMU A o 25 R MEH with ARATIFEREIN Pk E I, 5 =80
i with 1 else AURSHRALBE IR A TG RIS Bl VERE, FRATBAT (EATE
FCATIESEATRITAC il Mlierror. WIAMIDCECES L A7 I,  IXAEARmE AT LAY
B R RIS A 8 e B AN HE DU B B 5

with IR AU RS R BB RCEs SR, mT DL A AT fo i =
B, AT LB a5 . S, . BBk RUE AR s HAT A
S, WA T tar bR AR AR (R D AHE S5 H

~7.6 J\ZS

ANTETFE T AL B pR b AN 5 P DYl SR S LA i o XS B AT U]
KOS, BEARAES A . LEFRATT RO — N AR N 25
o ARAipR A S A R BINAE, ONENTS I T e Bt R A R A 5
o case. if SFURFHAGITE M) G AL P ROl 4G 2ARIEN &
7R A ABRAR O AR, Wi S 5
o try RGN TACKI AR HI I o IX LR ] e 2 51 A4l i Bl i
AR [EAE PR R 5 LA B 3% B O pR BT TR B, B Dy b L. PRIk,
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IS B AT ratse A1 throw ) BR%K;

o f§Ji] Error M ARG A X HAT SR (BT BRI o A7 By T A 1 5 (04K
i, AHEAE Elixir A B, T HRIE 5 178 75 AL LE I A] 5

o with A 5B ACSE 5 b FRAN G E IR B AR T8 b R 2 Hehs ik
B, KRB SRES .

A TR, RELT U A S5 TR Elixir 462 7.

7.6.1 45>

5 6 TGN MPRRT R, T 10 B4, Hrhvr e dRaim . 7Lt
TR S RHERNRGAE T k. ARBERFAUTH S AN (570 BE 2 T 1y 2

7.6.2 BEF

FA1EE 2 TR AE AR, WAIR T V2l Blixic KSR IRE. R
BB AR T Elixir, WAEH T Ruby Fl JavaScripte FAHE IR LR INIR
B TIX Rl SR, LA L.

o PRPK Elixir 1?2 AR T #5245 E 5 ? (Programming Elixir 1.6)[Tho18]
Bl VR T @ Elixir JF R g2 1 T SRR .

o PREF AL AIRIN use 154 SEIL T BRI D RERS 2 /R 75 2 Elixir (1) 709
T, M (Metaprogramming Elixir) [McC15].

o YRALM Elixir FIpAEAguEt @ Web NI ? i (Programming
Phoenix 1.3)[TV18]#1{Functional Web Development with Elixir, OTP, and
Phoenix ) [Hall8].

e Elixir #V.7E Erlang EFRGL Lo WERARAR:>] Erlang, 54 1%

{Programming Erlang (2nd edition)) [Arm13].

TARARIEFAAT 4, #HE T I
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Adding Rooms to the Game

55 6 FEIHL Rkl B ANEATIR, & NAZAT PR B ). ARAT LK
PRGBS FEWRAIN A LLT 2 o] LAAERT RSB - LEARTE

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/trap.
ex
defmodule DungeonCrawl.Room.Triggers.Trap do

alias DungeonCrawl.Room.Action

alias Mix.Shell.IO0, as: Shell

@behaviour DungeonCrawl.Room.Trigger
def run(character, %Action{id: :forward}) do

Shell.info("You're walking cautiously and can see the next room.")
{character, :forward}

end
def run(character, %Action{id: :search}) do
damage = 3

Shell.info(" You search the room looking for something useful.")
Shell.info("You step on a false floor and fall into a trap.")
Shell.info("You are hit by an arrow, losing #{damage} hit points.")

{
DungeonCrawl.Character.take_damage(character, damage),
sforward
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end
end

FATHEIN T MR A g% . AR Dr R R Z ], s NRERE, ER A
{H. PR%L DungeonCrawl.Character.take_damage/2 F-T-/D At A drft. -4l
AT LA — AN AL fih 23 K Pk & A0 €6 R A= d {1

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/treas
ure.ex
defmodule DungeonCrawl.Room.Triggers.Treasure do

alias DungeonCrawl.Room.Action

alias Mix.Shell.IO0, as: Shell

@behaviour DungeonCrawl.Room.Trigger
def run(character, %Action{id: :forward}) do

Shell.info("You're walking cautiously and can see the next room.")
{character, :forward}

end
def run(character, %Action{id: :search}) do
healing = 5

Shell.info(" You search the room looking for something useful.")
Shell.info("You find a treasure box with a healing potion inside.")
Shell.info("You drink the potion and restore #{healing} hit points.")

{
DungeonCrawl.Character.heal(character, healing),
sforward
}
end
end

A T E A AR . WRITKIG R SR, R BRI 2K, SNk
#i{H . PR3 DungeonCrawl.Character.heal/2 T VK& M 1A dr il .

iR LG i S PR AR IR 3 18], AP AT RO, O Hoas 35 R ah Bt

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/enemy
_hidden.ex
defmodule DungeonCrawl.Room.Triggers.EnemyHidden do

alias DungeonCrawl.Room.Action

alias Mix.Shell.IO0, as: Shell



@behaviour DungeonCrawl.Room.Trigger

def run(character, %Action{id: :forward}) do
Shell.info("You're walking cautiously and can see the next room.")
{character, :forward}

end

def run(character, %Action{id: :rest}) do
enemy = Enum.random(DungeonCrawl.Enemies.all)

Shell.info(" You search the room for a comfortable place to rest.")
Shell.info(" Suddenly...")

Shell.info(enemy.description)

Shell.info(" 7he enemy #{enemy.name} surprises you and attacks first.")

{_enemy, updated_char} = DungeonCrawl.Battle.fight(enemy, character)

{
updated_char,
sforward
}
end

end

Rk N A A 2 1) CAE R R R e sGR B AE oy [ AR R, SN2
HIIE TR BT . M FA) Y rest SHEILHCHS, BaEkHFE— BN,
H fight/2 %L, ZEHE—NSHHAEBEN

FATAT LB NS A &, (E S AT 2 -

design_your_application/dungeon_crawl/lib/dungeon_crawl/room/triggers/rest.
ex
defmodule DungeonCrawl.Room.Triggers.Rest do

alias DungeonCrawl.Room.Action

alias Mix.Shell.IO0, as: Shell

@behaviour DungeonCrawl.Room.Trigger
def run(character, %Action{id: :forward}) do

Shell.info(" You're walking cautiously and can see the next room.")
{character, :forward}

end
def run(character, %Action{id: :rest}) do
healing = 3

Shell.info(" You search the room for a comfortable place to rest.")
Shell.info("After a little rest you regain #{healing} hit points.")

7.6
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{

DungeonCrawl.Character.heal(character, healing),
:forward

}
end
end

PREfd R 2SI TAE T R N W RBe KA AR, b2 /N &2 356
M. ST AUCECH, rest ZIVER A heal/2 BECLE Mt VK R AR

PRIETT LA B 2 il ke d, S EMIAGEARMEH . Blln, ihsehEre A
FATL boss 2}, B LEDUA AR PRMERSL . IXCAFARCRT LR Il Xk i) vl etk
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Answers to Exercises

XY 2 WRI 5 mMAIER, HATBRINAENEES . H 6=
AN T TGRSR TN, PrBLEAT & 5. IRIE ] EAEAR TR 35 B0 =R

%%, JFsmitie. *

A2.1 & 2 TZHI)ER

Answers for Chapter 2
o W UIHAT LA IR S AL T 2 b8k

work_with_functions/answers/exercise_2.exs
(106 * 0.1) + (3 * 2) + 15

o LUN AR AT LR s BB IR iR AT St Hedle

work_with_functions/answers/exercise_3.exs
distance = 200

hours = 4

velocity = distance / hours

I0.puts ""'

*% https://forums.pragprog.com/forums/440
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Travel distance: #{distance} km Time: #{hours} hours
Average Velocity: #{velocity} km/h """

e apply_tax PR IZIEIXFERT:

work_with_functions/answers/exercise_4.exs
apply_tax = fn price ->

tax = price * 0.12

10.puts "Price: #{price + tax} - Tax: #{tax}"
End

Enum.each [12.5, 30.99, 250.49, 18.80], apply_tax "

e MatchstickFactory MW iZ{RiXFE: 1

work_with_functions/answers/exercise_5.ex
defmodule MatchstickFactory do

@size_big 50

@size_medium 20

@size_small 5

def boxes(matchsticks) do
big_boxes = div(matchsticks, @size_big)
remaining = rem(matchsticks, @size_big)

medium_boxes = div(remaining, @size_medium)
remaining = rem(remaining, @size_medium)

small_boxes = div(remaining, @size_small)
remaining = rem(remaining, @size_small)

%{
big: big_boxes,
medium: medium_boxes,
small: small_boxes,
remaining_matchsticks: remaining

end
end

Az2.2 FHI3EHIER

o IS RIERE:
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pattern_matching/answers/exercise_1.ex 1|
defmodule CharacterAttributes do
def total_spent(%{strength: str, dexterity: dex, intelligence: int})
do
(str * 2) + (dex * 3) + (int * 3)
end
end

o HFHL (Tic-Tac-Toe) AEHLRY iZ EIXFEM]: !

pattern_matching/answers/exercise_2.ex
defmodule TicTacToe do
def winner({
X, X, X,
—_ 2 -
}), do: {:winner, x}!
V1def winner({
X, X, X,

s s

})j do: E:winner, x}

def winner({

—_) o
X, X, X
}), do: {:winner, x}

def winner({

Xy _s _>»
Xy _s _>»
X, s

H, do: E:winner, x}

def winner({

s X, _,
—s X5 _»
s X,

})j do: E:winner, x}

def winner({

s s X,
—s s X,
s s X

1), do: {:winner, x}

def winner({
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—s X5 _»

—s s X

1), do: {:winner, x}

def winner({

—s s X,
—s X5 _»
X, _»

1), do: {:winner, x}

def winner(_board), do: :no_winner
end!

o IMHTHIIMIHL: 1

pattern_matching/answers/exercise_3.ex

defmodule IncomeTax do
def total(salary) when salary <= 2000, do: 0
def total(salary) when salary <= 3000, do: salary * 0.05
def total(salary) when salary <= 6000, do: salary * 0.1
def total(salary), do: salary * 0.15

end

o JUMIANTL RS, S oRPrSBNBUR T8 |

pattern_matching/answers/exercise_4.exs

defmodule IncomeTax do
def total(salary) when salary <= 2000, do: O
def total(salary) when salary <= 3000, do: salary * 0.05
def total(salary) when salary <= 6000, do: salary * 0.1
def total(salary), do: salary * 0.15

end

input = I0.gets “Your salary:|n”

case Float.parse(input) do
cerror -> I0.puts “Invalid salary: #{input}”’
{salary, _} ->
tax = IncomeTax.total(salary)
10.puts “Net wage: #{salary - tax} - Income tax: #{tax}’
end
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A203 % 4 %é/ \E%:%

o (EFIZR PR B B N KT

recursion/answers/exercise_1.ex
defmodule MyList do
def max([]), do: nil
def max([a]), do: a
def max([a, b | rest]) when a >= b, do: find_max(rest, a)
def max([a, b | rest]) when a < b, do: find_max(rest, b)!

defp find_max([], max), do: max

defp find_max([head | rest], max) when head >= max, do: find_max(rest,
head)

defp find_max([head | rest], max) when head < max, do: find_max(rest,
max)

def min([]), do: nil
def min([a]), do: a
def min([a, b | rest]) when a <= b, do: find_min(rest, a)
def min([a, b | rest]) when a > b, do: find_min(rest, b)

defp find_min([], min), do: min

defp find_min([head | rest], min) when head <= min, do: find_min(rest,
head)

defp find_min([head | rest], min) when head > min, do: find_min(rest,
min)
end !

o JHRRBGLIERIE T BEE Y

recursion/answers/exercise_2.ex
defmodule GeneralStore do
def test_data do
[
%{title: “Longsword”, price: 50, magic: false},
%{title: “Healing Potion”, price: 60, magic: true},
%{title: “Rope”, price: 10, magic: false},
%{title: “Dragon’s Spear”, price: 100, magic: true},
1

end

def filter_items([], magic: magic), do: []
def filter_items([item = %{magic: item_magic} | rest], magic:
filter_magic)
when item_magic == filter_magic do
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[item | filter_items(rest, magic: filter_magic)]
end
def filter_items([item | rest], magic: filter_magic) do
filter_items(rest, magic: filter_magic)
end
end!

e Sort.descending/1 MiZUl Fffizm: |

recursion/answers/exercise_3.ex
defmodule Sort do
def descending([]), do: []
def descending([a]), do: [a]
def descending(list) do
half_size = div(Enum.count(list), 2)
{list_a, list_b} = Enum.split(list, half_size)
merge(
descending(list_a),
descending(list_b)
)

end

defp merge([], list_b), do: list_b
defp merge(list_a, []), do: list_a
defp merge([head_a | tail_a], list_b = [head_b | _])
when head_a >= head_b do
[head_a | merge(tail_a, list_b)]
end
defp merge(list_a = [head_a | _], [head_b | tail_b])
when head_a < head_b do
[head_b | merge(list_a, tail_b)]
end
end !

o PRELI R RRAS: !

recursion/answers/exercise_4.ex
defmodule Sum do

def up_to(n), do: sum_up_to(n, 0)

defp sum_up_to(0, sum), do: sum

defp sum_up_to(n, sum), do: sum_up_to(n - 1, n + sum)
end

defmodule Math do

def sum(list), do: sum_list(list, 0)

defp sum_list([], sum), do: sum

defp sum_list([head | tail], sum), do: sum_list(tail, head + sum)
end
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defmodule Sort do
def asc([]), do: []
def asc([a]), do: [a]
def asc(list) do
half_size = div(Enum.count(list), 2)
{list_a, list_b} = Enum.split(list, half_size)
merge(
asc(list_a),
asc(list_b), []
)

end

defp merge([], list_b, merged), do: merged ++ list_b
defp merge(list_a, [], merged), do: merged ++ list_a
defp merge([head_a | tail_a], list_b = [head_b | _], merged)
when head_a <= head_b do
merge(tail_a, list_b, merged ++ [head_a])
end
defp merge(list_a = [head_a | _], [head_b | tail_b], merged)
when head_a > head_b do
merge(list_a, tail_b, merged ++ [head_b])
end
end !

® BreadthNavigator BEER N IZAZIXHFE: |

recursion/answers/exercise_5.ex
defmodule Navigator do
@max_breadth 2!

def navigate(dir) do
expanded_dir = Path.expand(dir)
go_through([expanded_dir], 0)
end

defp go_through([], current_breadth), do: nil
defp go_through(list, current_breadth) when current_breadth>
@max_breadth, do: nil
defp go_through([content | rest], current_breadth) do
print_and_navigate(content, File.dir?(content))
go_through(rest, current_breadth + 1)
end

defp print_and_navigate(_dir, false), do: nil
defp print_and_navigate(dir, true) do

10.puts dir

{:0k, children_dirs} = File.ls(dir)
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go_through(expand_dirs(children_dirs, dir), 0)
end

defp expand_dirs([], _relative_to), do: []
defp expand_dirs([dir | dirs], relative_to) do
expanded_dir = Path.expand(dir, relative_to)
[expanded_dir | expand_dirs(dirs, relative_to)]
end
end!

A204 % 5 %g/ \yj%%

® EnchanterShop FELN U R ffrom: !

higher_order_functions/answers/exercise_1.ex
defmodule EnchanterShop do
def test_data do
[
%{title: “Longsword”, price: 50, magic: false},
%{title: “Healing Potion”, price: 60, magic: true},
%{title: “Rope”, price: 10, magic: false},
%{title: “Dragon’s Spear”, price: 100, magic: true},
1
end
@enchanter_name “Edwin”!

def enchant_for_sale(items) do
Enum.map(items, &transform/1)
end

defp transform(item = %{magic: true}), do: item
defp transform(item) do
%{
title: "#{@enchanter_name}’s #{item.title}",
price: item.price * 3,
magic: true
}
end
end!

o JHURSEBLIN PR ES: 1

higher_order_functions/answers/exercise_2.ex
defmodule Fibonacci do



A24 BE5EHIBTR « 183

def sequence(n) do
Stream.unfold({0, 1}, fn {n1, n2} -> {n1, {n2, n1 + n2}} end)
|> Enum.take(n)
end
end

o NIRRT ACHID R,

higher_order_functions/answers/exercise_3.ex
defmodule ScrewsFactory do
def run(pieces) do
pieces
|> Stream.chunk(50)
|> Stream.flat_map(&add_thread/1)
|> Stream.chunk(100)
|> Stream.flat_map(&add_head/1)
|> Stream.chunk(30)
|> Stream.flat_map(&pack/1)
|> Enum.each(&output/1)

defp add_thread(pieces) do
Process.sleep(50)
Enum.map(pieces, &(&1 <> "--"))
end

defp add_head(pieces) do
Process.sleep(100)
Enum.map(pieces, &("o" <> &1))
end

defp pack(screws) do

Process.sleep(70)

Enum.map(screws, &("/" <> &1 <> "/"))
end

defp output(package) do
I0.1inspect(package)
end
end!

o PR M IZ B 1

higher_order_functions/answers/exercise_4.ex
defmodule Quicksort do

def sort([]), do: []

def sort([pivot | tail]) do
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{lesser, greater} = Enum.split_with(tail, &(&1 <= pivot))
sort(lesser) ++ [pivot] ++ sort(greater)
end
end!
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SYMBOLS
+ addition operator, 13
&& (AND operator), 15
=> arrow, following map key,
42
-> arrow, preceding function
body, 18, 50
@ at sign, preceding module
attributes, 28
~>> bind operator, 152
&&& bitwise AND operator, 52
: colon
following map key, 41
preceding atoms, 12
:: colons, double, preceding

expected or defined types,
125

++ concatenation operator for
lists, 13
<> concatenation operator for
strings, 13, 18, 35
\\ default value operator, 47
| division operator, 13
S (dollar sign) prompt, xi
. dot operator
accessing structs and
maps, 63
invoking functions, 18
in module name, 27
= equals operator, for binding
and matching, 16, 33, 39
== equals operator, for testing
equality of values, 13, 39
=== equals operator, for test-
ing equality of values and

types, 39

& function-capturing opera-
tor, 29-30, 79, 81, 90

> greater-than operator, 13

= inequality operator, 13

[1 keyword list syntax, 43

< less-than operator, 13

| list separator, 40, 62

[] list syntax, 39

%{} map syntax, 41

* multiplication operator, 13

! (NOT operator), 15

|| (OR operator), 15

() parentheses, in expres-
sions, 13

~ pin operator, 35, 43

|> pipe operator, 6, 89-93,
100

; semicolon, separating multi-
ple commands, 21

#{} string interpolation, 19
%{} struct syntax, 44

- subtraction operator, 13
~ tilde, preceding sigils, 44
{} tuples syntax, 36
_wildcard character, 40

<- with clause operator, 156

A

actions, 83, see also higher-
order functions

addition operator (+), 13

aliases, naming modules us-
ing, 24

AND operator (&&), 15

AND operator (and), 14

Index

anonymous functions, 17-23
with arguments, 18
calling, 18
closures with, 20-23, 94—

95
creating, 18
multiline, 19
with multiple arguments,
19
passing as arguments, 20
recursion with, 78-79
without arguments, 19
applications, see also dun-
geon crawl example
creating project for, 107-
109
documentation for, 108
entities for, 110-117
lib directory, 107, 110
Mix tool for, 105-110
start task for, 109
test directory, 107
testing, 107-109
arity of functions, 28
arrow (=>) following map key,
42
arrow -> preceding function
body, 18, 50
at sign (@) preceding module
attributes, 28

atom type, 12

B

behaviours, 124-136
binaries, see strings

bind function, 151

bind operator (~>>), 152
binding, 16, 151
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Index

bitwise AND operator (&&&),
52

bitwise operators, 52

body-recursive functions, 71—
72

boolean type, 12

Boolean values, operators for,
14-15

bound variables, 22-23

boundary clause, see stop
condition

bounded recursion, 59-65

C
¢ function, 26
@callback directive, 125
CamelCase format, 26
capture syntax, see function-
capturing operator
case directive, 53-54, 143-146
catch statement, 149-150
closures, 20-23, 94-95
code examples, see examples
collections, see lazy collec-
tions; lists; maps; tuples
colon (:)
following map key, 41
preceding atoms, 12
colons, double (::), preceding

expected or defined types,
125
commands
Mix tool, 105-110
terminal, xi
compilation
of applications, 107
extension for compiled
scripts, xii, 25
of modules, 26
compile-time guarantee, 44
concatenation operator for
lists (++), 13
concatenation operator for
strings (<>), 13, 18, 35
cond directive, 54
constants, 12
contracts, see behaviours
control flow
case directive, 53-54,
143-146
cond directive, 54
functions, 45-48
guard clauses, 48-53

handling impure func-

tions using, 143-146
if directive, 55-56
pattern matching, 33-45
unless directive, 55

CPU, using efficiently, 1, 3
D

data streams, see streams
data transformation, 6, 62—
65, 83-86
data types, see types
date sigil (~D), 44
declarative code, 7-9
decrease and conquer tech-
nique, 65-66
def directive, 26
default value operator (\), 47
defexception directive, 147
defimpl directive, 122
defmodule directive, 26
defp directive, 45, 47
defprotocol directive, 121
destructuring
keyword lists, 43-44
lists, 39-41
maps, 41-43
strings, 35-36
structs, 44-45
tuples, 36-39
directory traversal example,
see file system navigation
example
divide and conquer technique,
67-70
division operator (/), 13
division, integer, 68
do keyword, 26
doctest directive, 108
documentation for applica-
tion, 108
dollar sign ($) prompt, xi
domain entities, see entities
dot operator (.)
accessing structs and
maps, 63
invoking functions, 18
in module name, 27
dungeon crawl example
adding rooms and trig-
gers, 161-163
creating project for, 107-
109
designing, 106

entities for, 110-117

exit, 124-127, 130-136

hero and action module,
118-123, 127-130

monad strategy, 151-155

raising exceptions, 147-
149

room module, 117-118

start task for, 109

with statement, 155-158

throwing a value, 149-
150

user input, 144-146

dynamic typing, 50
E

Elixir, xi, 2

elixir command, xii, 38
end keyword, 18, 26
entities, 110-117
Enum module, 87-89
Enum.count function, 87

Enum.each function, 87, 96,
100

Enum filter function, 87
Enum.group_by function, 88
Enum.join function, 87
Enum.map function, 87
Enum.member? function, 87
Enum.reduce function, 87
Enum.sort function, 87
Enum.sum function, 87
Enum.uniq function, 87
Enum.with_index function, 114
Enumerable protocol, 88
equals operator (=) for binding
and matching, 16, 33, 39
equals operator (==) for test-
ing equality of values, 13,
39

equals operator (===) for
testing equality of values
and types, 39

Erlang, xi

Error monad, 150-155

errors and unexpected events,
see also impure functions

control flow handling,
143-146

Error monad handling,
150-155

with handling, 155-158

try statement handling,
146-150



events, unexpected, see er-
rors and unexpected events
.ex extension, xii, 25
examples
dungeon crawl, 106-136,
144-158, 161-163
factorial, 65-66, 71-72,
78, 96-97
fantasy world, 62-65, 82—
87
file system navigation,
73-77
running, xi
screw factory, 99-102
sorting, 67-70
web crawler, 73, 76
explicitly passing values, 5-6
expressions, 12-14
.exs extension, xii, 38

F

factorial example, 65-66, 71—
72, 78, 96-97

false value, 12

falsy values, 15

fantasy world example, 62—
65, 82-87

file system navigation exam-
ple, 73-77

filtering
with Enum filter function,
87
with expressions, 89
lists, 64, 86-87

first-class citizens, 2, 20
Float module, 24
float type, 12
Float.ceil function, 25
Float.floor function, 25
Float.round function, 25
fn keyword, 18
for generator, 89
free variables, 22-23
function clauses, 46
function-capturing operator
(&), 29-30, 79, 81, 90
functional programming, ix,
1-9

functions, 4-7

anonymous functions,

17-23
in arguments, 6, 20, 29—
30, 81
arguments of, 18-19

arity of, 28

composition of, 90

control flow with, 45-48

default values for, 47

delaying execution of, 93—
95

as first-class citizens, 20

in guard clauses, 50

higher-order functions,
81-102

impure functions, 4, 21,
139-142

macro functions, 51

multiple with same name,
45

named functions, 24-30

passing values explicitly,

pipelining, 89-93

polymorphic, 117, 121-
123

private functions, 47

pure functions, 4

recursive functions, 8

return value of, 18

returned by functions, 6,
81

reusing, 118-121

rules for, 125

tuples returned by, 37

type specifications for,
127-130

without arguments, 19

G

game example, see dungeon
crawl example

generator expressions, 89
greater-than operator (>), 13
guard clauses, 48-54

H
head | tail syntax, 40, 62
higher-order functions, 81—
102
actions with, 83
filtering lists, 86-87
navigating lists, 82-83
reducing lists to one val-
ue, 85
transforming lists, 83-86

I

IEx shell, xii

if directive, 55-56
immutable data, 3-4, 62

A24 ZFES5BHIBE <«

imperative languages
control flow with, 33
limitations of, 1-2
problem-solving ap-
proach, 7-9
repetition with, 59
import directive, 27-29
impure functions, 4, 21, 139-
142
control flow handling,
143-146
Error monad handling,
150-155
with handling, 155-158
try statement handling,
146-150

inequality operator (!=), 13
infinite flow of data,
See streams

infinite loop, 60, 76-77

installing Elixir and Erlang,
Xi

integer division, 68
Integer module, 24

integer type, 12
Integer.digits function, 25
Integer.is_even function, 51
Integer.is_odd function, 51

Integer.parse function, 25, 38,
143

Integer.to_string function, 25
interfaces, see protocols
invalid expressions, 13

|0 module, 24

10.gets function, 25, 38, 141,
143

10.inspect function, 3, 25

|0.puts function, 21, 25, 37,
54, 81, 142

|0.write function, 81

iteration, see also recursion
of lists, 89
of maps, 88
of streams, 96

K

Kernel module, 24

Kernel.div function, 25, 68
Kernel.is_integer function, 50
Kernel.is_number function, 25
Kernel.rem function, 25
Kernel.update_in function, 84
key-based accessors, 63

189
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Index

keyword list syntax ([]), 43
keyword lists
compared to maps, 43
key-based accessors for,
63
matching parts of, 43-44

killing processes, 60
L

lambda calculus computation
model, 2

lambdas, see anonymous
functions
lazy collections, 95-98
lazy evaluation, 93-102
delaying function execu-
tion, 93-95
pipelining streams, 98-
102
streams, 95-102
less-than operator (<), 13
lexical scope, 21-23
lib directory, 107, 110
linked lists, 39, see also lists
list comprehensions, 89
list separator (|), 40, 62
list syntax ([]), 39
list type, 12
lists
creating, 39
filtering, 64, 86-87
head | tail syntax, 40, 62
improper, 39
iterating, 89
matching parts of, 39-41
navigating, 82-83
navigating with recur-
sion, 61
reducing to one value, 85
sorting, 67-70
transforming, 62-65, 83—
86
literals, 11, see also values
logical expressions, 14-15

M

macro functions, 51

map syntax (%{}), 41

map type, 12

maps
compared to keyword

lists, 43

compared to structs, 44
creating, 41

key-based accessors for,
63
matching parts of, 41-43
transforming with recur-
sion, 62-65
matching, see pattern match-
ing
merge sort, 67, 70, see al-
so sorting example
metaprogramming, macros
as, 52
mix new task, 107
mix start task, 109, 113
mix test task, 107
Mix tool, 105-110
Mix.Shell.I0 utilities, 113-114
Mix.Shell.I0.cmd function, 114
Mix.Shell.I0.info function, 113
Mix.Shell.I0.yes function, 113
Mix.Task module, 109
modules, 24
attributes for, 28
behaviours of, 124-136
compiling, 26
creating, 25-27
directory for, 27
importing, 27-29
namespace for, 27
naming, 24, 26
provided by Elixir, 24
refactoring, 118-121
requiring for compilation,
51
MonadEx library, 152
monads, 151, see also Error
monad
multiplication operator (¥), 13

mutating values, disadvan-
tages of, 1-2, 4

N

named functions, 24-30
arity of, 28
creating, 26-27
importing, 27-29
naming, 26
using as arguments, 29—

30
namespace, for modules, 27,
109-110

naming conventions, 16, 26

navigating data structures,
61

nil type, 12

:nil value, 12
NOT operator (!), 15
NOT operator (not), 14

O

object-oriented languages, 5

online resources, for this
book, xii

only option, import directive, 28

operators, 13-15, see al-
so Symbols at the begin-
ning of this index

OR operator (or), 14

OR operator (||), 15

P
paradigm changes in program-
ming, 1-3
parentheses (), in expres-
sions, 13
passing values explicitly, 5-6
pattern matching, 8, 33-45
case directive using, 53—
54
destructuring keyword
lists, 43-44
destructuring lists, 39-41
destructuring maps, 41-
43
destructuring strings,
35-36
destructuring structs,
44-45
destructuring tuples, 36—
39
pin operator (), 35, 43

pipe operator (|>), 6, 89-93,
100
pipelining
functions, 89-93
streams, 98-102
polymorphism, 117, 121-123
precedence of operators, 13
private functions, 47
processes, killing, 60
program flow, see control flow
programming, see also func-
tional programming
imperative languages, 1-
2, 7-9, 33, 59
new languages, reasons
for, 1



object-oriented lan-
guages, 5
paradigm changes in, 1-

project, see applications
protocols, 117, 121-123, 135
pure functions, 4

R

raise statement, 147
range literal, 95
rebinding variables, 35
recursion, 59-79
with anonymous func-
tions, 78-79
bounded recursion, 59—
65
decrease and conquer
technique, 65-66
divide and conquer tech-
nique, 67-70
infinite loop with, 60, 76—
77
navigating lists, 61
stop condition for, 60,
68, 75-76
tail-call optimization for,
70-72
transforming lists and
maps, 62-65
unbounded recursion,
73-77
recursive functions, 8
refactoring modules, 118-121
repetition, see recursion
require keyword, 51
rescue statement, 146-147

S

scope, 21-23

screw factory example, 99—
102

scripts, running, xii, 38
semicolon (}) separating multi-
ple commands, 21

shadowing variables, 23

side-effects, 21, see also im-
pure functions

sigils, 44, 98

snake_case format, 16, 26
sorting example, 67-70
special forms, 18

stop condition, 60, 68, 75-76
Stream.chunk function, 101
Stream.cycle function, 97
Stream.flat_map function, 101
Stream.iterate function, 96
Stream.map function, 100
streams, 95-102
string interpolation #{}, 19
String module, 24
string type, 12
String.at function, 94
String.capitalize function, 25,
83, 85, 87, 92
String.contains function, 87
String.downcase function, 25
String.first function, 90
String.length function, 83
String.reverse function, 36
String.split function, 7, 92
String.starts_with function, 87
String.upcase function, 6, 24,
29, 71, 83, 85, 87-90
strings
concatenating, 13, 18, 35
interpolating, 19
matching parts of, 35-36
struct syntax (%{}), 44

structs

compared to maps, 44

creating, 44

entities created with,
110-117

key-based accessors for,
63

matching parts of, 44-45

referencing other structs,
117-118

subtraction operator (), 13

T

tail-call optimization, 70-72

test directory, 107

testing, 107-109

throw statement, 149-150

tilde (~) preceding sigils, 44

transformation of data, 6, 62—
65, 83-86

itrue value, 12
truthy values, 15
try statement, 146-150
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tuple type, 12

tuples, 36-39

tuples syntax ({}), 36

type specifications, 50, 127-

130

types, 12

8]

dynamic typing, 50

extracting values from,
35-45

in function rules, 125

operators compatible
with, 13

type checking, 50

unbounded recursion, 73-77

uncompiled scripts, extension
for, xii, 38

unexpected events, see errors
and unexpected events

unl

ess directive, 55

unpacking values, see de-
structuring

upward scope, 21
use directive, 108-109

\%

va

va

lues, 11-12
binding to variables, 16
preventing rebinding to
variables, 35
rebinding to variables, 35
types of, 12

riables, 15-17
binding values to, 16
bound variables, 22-23
free variables, 22-23
naming, 17
preventing rebinding val-

ues to, 35

rebinding values to, 35
shadowing, 23

w

web crawler example, 73, 76

wh

en keyword, 49

wildcard character (), 40
with clause operator (<-), 156
with statement, 155-158
word list sigil (~w), 98
wrapping functions,
see function-capturing oper-
ator
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