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1. PAT LA B

B, =itesrs, AFs

e null.go
o ERFAWNIEA (statement)

o [FIEFAIEMREFET E4H (main package)

o BANFEEHE—ANFEEKE (main function)
e hello.go
o fMt7Z2GoiEE B INERFE
FroNEE (library)

o HAMAFK TImtftH " EH,
fmt £, e L fmt. Printin

o VFE: HiStriciE (dot notation)
o I RBURE E 2 R 2L

o My NEHE->HiH
EHAEEEIER (side effect)

o It filhello.gofE 7 ) 3 ek %k
HAHEIER, RI$TEIhello!

package main // The main package
func main() { // a main function that does nothing

} 11 € FE R A2 7 )
AR5 | > code null.go YniE 2
Command > go build null.go %I%ﬁié
prompt > ./null PAT 2
>

o Shell &4

ot TR

cursor

package main // hello.gofs 7] 3£

import "fmt" /| ZFEFFA—FE A fmt

funcmain() { // ZFEFFEIH—AE R
fmt.Printin("hello!™)  // %i 5 4)$TE1 i hello!

}

> go build hello.go Compile and

> ./hello execute

hello! in two commands
>

Compile and execute

> go run hello.go in one command

hello! FEA 2 1] LA Ik
> — e




AURIETE MBI =R

package fmt /| The fmt package, EANEFEFA, MEEML
func Printin(...) ...{ /[ 1t contains a function PrintIn which other

Il programs can call by using fmt.Println
} BEHRic#E (dot notation)
func Printf(...) ...{ /[ 1t contains a function Printf which other

. /[ programs can call by using fmt.Printf
}
func Scanf(...) ...{ /[ 1t contains a function Scanf which other
Il programs can call by using fmt.Scanf

}

/N1 H 54 The following two statements do the same thing.
fmt.Printf("hello! %d\n",63)
fmt.Printin("hello!",63)

i H 5 AR A

> hello! 63



HJ ge B PR AR IR

o HFT EIiEA)fmt.Printin(“hello!”) &4 i
fmt.Printf(“helloh\n”) W2 AINHAT R CHI\nEL XA
fmt.Printf(“%c%c%c%c%c%c\n”, XXX)
o FHXI N “hello!” 1) I FIASCIT- 77 i i B e XXX

PR R R A5 R, BT B i hello!

o HINIWIFEE IR HILIEAT I E iR
package main package main
import "fmt" import "fmt"
func main() { func main() {
fmt.Printf("hello\n") fmt.Printf("hello\n")
fmt.Printf("%c%c%c%c%c%c\n",'n',“e”,"",'l','0","!") fmt.Printf("%c%c%c%c%c%c\n", "hello!")



HJ ge B PR AR IR

o HFT EIiEA)fmt.Printin(“hello!”) &4 i
fmt.Printf(“helloh\n”) W2 AINHAT R CHI\nEL XA
fmt.Printf(“%c%c%c%c%c%c\n”, XXX)
o FHXI N “hello!” 1) I FIASCIT- 77 i i B e XXX

PR R R A5 R, BT B i hello!

I an :H: Ny e N y— )— __H: A |
o E YW IFEE IR HIISATIN 85 1R
package main package main
import "fmt" import "fmt"
func main() { func main() {
fmt.Printf("hello\n") fmt.Printf("hello\n")
fmt.Printf("%c%c%c%c%c%c\n",'n',“e”,"",'l','0’,"!") fmt.Printf("%c%c%c%c%c%c\n", "hello!")
} }
package main
import "fmt"

IEAfARAS & func main() {

fmt.Printf("hello\n™)
fmt.Printf("%c%c%c%c%c%c\n", 104, 101, 108, 108, 111, 33)



GofEfF EAR L5

A, A B EA) package main Il XL FE
SAEH] import ... I FNHAB NS EE, oA A H B
i 5 R ) const ... Il s s, AN H R
AR 5 B ) var ... Il FFEAR &, AT ANHER
PR S B ) func X(...)...{...} /I FHREF G EHE XWRE, "TAHI
FREFHIER  func main() { /1 75 B = AL R A 20 1Y T R
I 3 R P BR R
}
main() I SRERERBRAE, HAHR
func X(...) ...{ /] 0 R BRSSO 1. R — MRS B (code block)
W 5 R A Il Jey i &
A & FE B TR ) I JeyBAs &
M AE 5 )
TEIER]
24 W iE )

PR TR, AT ENTE A



2.1 R BB R AR

o W MEFHT: "Alan Turing"Zs 4 3)1045
o ¥ FHY%d I B AR T name_to_number-0.go

o fEH%CHIFE P name_to_number.go
o MSATHEMISLLG, SERFEHIONZAN (CWIHUE B )

e O(N) > O(logN) = O(1) 10125 > 30 > 1%

o il ERE HikH)

package main  //name_to _number-0.go

o ApEfAY import "fmt"
o N int func main() {
o E . string \S/Z\%n:a:moe string = "Alan Turing
SRR el for i:=0;i<len(name); i++ {
o Em)EA sum = sum + int(namel[i])
o IRHHIER )

‘ fmt.Printf("%d\n", sum)
o fEIMiEH] (for loop) }



ASCIl encodings for "Alan Turing"

= [65, 108, 97, 110, 32, 84, 117, 114, 105, 110, 103]

™~

/

DsDsDy \
000 \% 010 / 011 | 100 | 101 | 110 | 111
D:D>D1Do ~

0000 NUL | DLE [ (SP) | o | @ | P p
0001 SOH | DCl | ! 1 (W] o | (a)| ¢
0010 STX | pc2 | 2 B R b | (v)
0011 ETX | DC3 | # 3 C S c s
0100 EOT | DC4 | $ 4 D | (T)]| d t
0101 ENQ | NAK | % 5 E u e | (u)
0110 ACK | SYN | & 6 F v f v
0111 BEL | ETB | 7 G w | (2)| w
1000 BS | CAN | [ 8 H X | h | x
1001 HT | EM ) 9 I y | (G) | vy
1010 LF | SUB | * ] / j z
1011 VT | ESC | + , K [ | k {
1100 FF FS < L v QD |
1101 CR | GS = M ] m }
1110 SO | RS . > N ~ ()|~
1111 sL | Us / ? 0 _ o | DEL




name _to number-0.go

e ol | . H = A4 i -
o = %Stl’lngﬂs%qﬁ‘éﬁéﬂ ﬁﬁggfritqimnt]?m /[ name_to_number-0.go
o i HIARE AT I\ func main() {
var name string = "Alan Turing"
sum:=0
var name string fori:=0;i<len(name); i++ {
name = "Alan Turing" sum = sum + int(nameli])

imt.Printf("%d\n", sum)
e T )
TER: name[4] =& =32
var name string = "Alan Turing" A |l a n T u r i n g
name =[65 108 97 110 32 84 117 114 105 110 103]
HeA LA T inde ==—— 0 1 2 3 45 6 7 8 9 10

len(name) is 11
name ;= "Alan Turing"
name[0]='"A'=65, name[1]="'=108, name[2]='a'=97,
name[3]='n'=110, name[4]='"'=32, name[5]="T'=84,
name[6]='u'=117, name[7]="r'=114, name[8]="I'=105,
name[9]='n'=110, name[10]='g'=103.

10



How to add up elements of an array?
e Problem: add up the 11 elements of name]i]
e name = [65 108 97 110 32 84 117 114 105 110 103]

e How to do I1t?
Solution 1

sum :=0
sum = sum + name[0]
sum = sum + nameJ[1] l

sum = sum + name[2]
sum = sum + name|[3]
sum = sum + name[4]
sum = sum + name[5]
sum = sum + name|[6]
sum = sum + name[7]
sum = sum + name[8]
sum = sum + name[9]
sum = sum + name[10]

sum

11



How to add up elements of an array?

e Problem: add up the 11 elements of name]i]
e name = [65 108 97 110 32 84 117 114 105 110 103]

e How to do I1t?
Solution 1

sum:=0
sum = sum + name]0]

sum = sum + name|[8]
sum = sum + nameJ[9]
sum = sum + name[10]

Solution 2 Why?

sum =0

sum = sum + int(hameJ0])
sum = sum + int(hame[1])
sum = sum + int(hame|2])
sum = sum + int(hame[3])
sum = sum + int(hame[4])
sum = sum + int(hame[5])
sum = sum + int(hame[6])
sum = sum + int(hame[7])
sum = sum + int(hame|8])
sum = sum + int(hameJ[9])

sum = sum + int(hame[10])
12



Add up (65108 97 110 32 84 117 114 105 110 103]
name[0] = 65 = 01000001

Value Name

Binary representation

sum (right-side)

OOOOOOPOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

name[0]

01000001

/

int(name[0])

OOO%OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 00000001000001

sum (left-side)

0000000000000001000001

OO/OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

sljm =0

vafname string = "Alan Turing"
vgf sumint=0

sum =0
sum = sum + name[0] sum = sum + int(name[0])
sum = sum + name[1] sum = sum + int(name[1])
sum = sum + name[10] sum = sum + int(name[10])

Solution 1 Solution 2

13



Add up (65108 97 110 32 84 117 114 105 110 103]
name[0] = 65 = 01000001

Value Name Binary representation
sum (right-side) OOOOOOOOOOOOOOOOOO\OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
name|0] \ 010000(}1
int(name[0]) OOOOOOOOOOOOOOOOOOOOO}SQOOOOO000OOOOOOOOOOOOOOOOOOOOO;)OOO1000?61
sum (left-side) OOOOOOOOOOOOOOOQOOOOOOOON)OOOOOOOOOOOOOOOOOOOOOOOOO/OOOO100/001
KAV PR AE
Type casting operation int(name[0])
converts byte type to int type
By padding 56 0’s
sum =0
sum = sum + name|0] sum = sum + int(name[0])
sum = sum + name(1] sum = sum + int(name[1])
sum = sum + name[10] sum = sum + int(name[10])

Solution 1 Solution 2

14



Add up (65108 97 110 32 84 117 114 105 110 103]

name[l] =108 = 01101100

Value Name Binary representation
sum (right-side) 0000000000000000000000000000000000000000000000000000000001000001
namel[1] 01101100
int(name[1]) 00000000000000000000000000000000000000000000000000000000011011200
sum (left-side) 00000000000000000000000000000000000000000000000000000000101011012
sum =0
sum = sum + int(name[0])
=0+65=65

= 0000000000000000000000000000000000000000000000000000000001000001

sum = sum + int(hame[1])
=65+ 108 =173

= 0000000000000000000000000000000000000000000000000000000010101101

15



Code for solution 2 still has problems

1. Tied to particular students  4f5E T 44
Does not work for students with len(hame) =11

2. Tedious, repetitive code E

1 A

3. The length of code HE&AMRER

IS proportional to the
problem size!

A sign of possible bad design
e What if len(name) == 1 million?

B SRR A PR R

e Project 1. Turing Adder

We don’t want the size of transition
table of Turing machine to be
proportional to input length N

sum =0

sum = sum + int(name][0])
sum = sum + int(name[1])
sum = sum + int(hname|[2])
sum = sum + int(name|[3])
sum = sum + int(name[4])
sum = sum + int(name[5])
sum = sum + int(name[6])
sum = sum + int(name|[7])
sum = sum + int(name[8])
sum = sum + int(name[9])
sum = sum + int(name[10])

16



EIFGoEFTIRAL T for loopEHFHZAR

o WIMEtL: BHRGINEHIHi=0
B HATIEME, B ELImL, B3>

llml

package main
import "fmt"
func main() {

var name string = "Alan Turing"

sum:=0

sum = sum + int(name[0])

sum = sum + int(hame[1])

sum = sum + int(hame[2])

sum = sum + int(name[3])

sum = sum + int(name[4])

sum = sum + int(name[5])

="Alan Turing"

fori:=0;1<11;i++{
sum = sum + int(nameJi])

sum = sum + int(hame[6]) ]% PPN

sum = sum + int(hame[7]) mt.Printf("%d\n", sum)

sum = sum + int(name[8]) }

sum = sum + int(name[9])

sum = sum + int(name[10]) BRI RE . 554
fmt.Printf("%d\n", sum) I& forffG¥r &t Ky ANAD

} 25, ZAMEAEL, BAEsumAEL

17



for loopfEFAIIAR

o WAL BAHRGINEF1mi=0

Ll

package main

import "fmt"
func main() {
var name string = "Alan Turing" sum=0
sum:=0
fori:=0;i<11;i++{ I === t__ __________________
sum = sum + int(nameJi]) |
} I iI=0
fmt.Printf("%d\n", sum) I

} I 53F

S PUTIER A, UG RSN, E i1l

sum=sum+int(namel[i]) I_’

FTENH 25 R sum

=i+l

18



A EINname to_number-0.go

o HRHCMEAYIE, THRELIIG
o U “Xu zZhiWei” K14 9m15 72861
e 88+117+32+90+104+105+32+87+101+105 = 861
o HIIRB AP HBLREIERT, FFrE SRR & X
o fHltm, 4i=1if, sum = sum + int(name[i])i& ) FHME T4 2
o Jfilisum, FAilisum, int(name[i]), nameli]
o N4 sum = sum + int(name[i]), 1A &sum = sum + namel[i]

o IBATIBUUEIEF?, WUbREF4h R IEH

package main  //name_to _number-0.go
import "fmt"
func main() {
var name string = "Alan Turing" /| FI/RE 4 Bt
sum:=0
fori:=0;i<len(name); i++ {
sum = sum + int(namel[i])

}
fmt.Printf("%d\n", sum)

19



A EINname to_number-0.go

o MEFHRIRET. EHE. 2RT=. Rilt=
o Y P R
o JIMAERIEMHE: name, sum, i
o R E
o HHmEAR =

Cc EE b EC

package main  //name_to _number-0.go
import "fmt"
func main() {
var name string = "Alan Turing"  // IR E &Pt
sum =0
fori:=0;i<len(name); i++ {
sum = sum + int(namei])

}
fmt.Printf("%d\n", sum)



n

2.2 KA 5 DLRFYc LB A BN 7] %d

ame_to_number-0.go

X B

n

package main //name_to_number-0.go

ame_to_number.go

import "fmt"

func

main() {
var name string = "Alan Turing"
sum:=0
fori:=0;i<11;i++{
sum = sum + int(namelJi])

}

FMEPrintf(" %d\n", sum) =———<

>
>
>

/name_to_number-0
1045

package main // name_to_number.go
import "fmt"
func main() {
var name string = "Alan Turing"
sum:=0
fori:=0;i<11;i++{
sum = sum + int(hamei])
}
= \/ar sum_bytes [4]byte
var j int
forj=3;sum!=0;j--{
sum_bytes[j] = byte(sum%7210) + '0'
sum =sum/ 10
}
fmt.Printf("%c", sum_bytes|[0])
fmt.Printf("%c", sum_bytes[1])
fmt.Printf("%c", sum_bytes|[2])
fmt.Printf("%c", sum_bytes[3])

~ fmt.Printf("\n")
}

> ./name_to_number

> 1045
>




BT | FISR 4 % B4k,
MBE 1045/ IR ELHH 875, 4, 0, 1

ﬁﬂﬁf 1%0C §Qm%d ? sum % 10

sum =sum/ 10

sum_bytes|[3] 1045 % 10=5
sum 1045/10 =104
_ sum_ bytes|2] 104 % 10=4
backage main sum 104/ 10 = 10
fure maing { sum_bytes[1] 10 % 10 = 0
var name string = "Alan Turing" sum 10/10=1
sum:=0 sum_byte[0] 1%10=1
fori:=0;i<11; i++{ sum 1/10=0
sum = sum + int(name(i])
sum_bytes = ['1', 0', ‘4', ‘5]
Dol i $H%3 01 2 3

forj=3; sum!=0; j--{
sum_bytes[j] = byte(sum%210) + '0'
sum =sum/ 10 . e . . .
} | R S AR Y% SEI ki) 5 AL RF 9%d
fmt.Printf( %6C", sum_bytes[0]) fmt. Printf("%d\n", sum)
fmt.Printf("%c", sum_bytes[1])
fmt.Printf("%c", sum_bytes|[2])

fmt.Printf("%c", sum_bytes[3]) )€~
Tmt.Prnti(n°) _,\ POANFT EEA) fmt. Printf(“%c”, ...)

! RIFTEN L, O, 4, SUYAFFF

22



N4 BAERE e

sum_ bytes[j] = byte(sum%10) + ‘0’
A s&sum_bytes[j] = sum % 10

package main
import "fmt"
func main() {
var name string = "Alan Turing"
sum:=0
fori:=0;i1<11;i++{
sum = sum + int(hame[i])

}
/I BER, sum == 1045
var sum_bytes [4]byte
var j int
forj=3;sum!=0;j--{
sum_bytes[j] = byte(sum%210) + '0'
Sum = sum / 10
}
fmt.Printf("%c", sum_bytes[0])
fmt.Printf("%c", sum_bytes[1])
fmt.Printf("%c", sum_bytes[2])
fmt.Printf("%c", sum_bytes[3])
fmt.Printf("\n")

sum_bytes is a uint8 array
sum_byte[j] has type byte
However, sum is type int

Suppose j=3 (initially)

sum is 1045, and

sum%310 is

1045%10 = 5, a 64-bit int value
00000000...... 00000101

byte(sum%210), i.e., byte(5)
converts this 64-bit value

to a number of type uint8 and value
00000101

byte(5)+ ‘0’ evaluates to
=5+ 48

= 00000101+00110000
= 00110101 =53 = ‘%’

Thus, sum_bytes[3] holds ‘5’

23



2. 3R i gmhs >R

e The code of name to _number.go
shows bad programming practices

AT HIAREFPARBL 1 81 DY RORERE Y

It > 15t

DA

FiRE AR B 44 Non-descriptive names
e name, sum_bytes

J& 1 Magic numbers

o 11,43

55 L% Repetitive code

e Of four print statements
J& Ut B No documentation

package main

import "fmt"

func main() {

var name string = "Alan Turing"

sum:=0
fori:=0; i ++{

sum = su nt(name(i])

}
var su m_bytee

var j
for j um !=0; j-- {
sum_bytes[j] = byte(sum%210) + '0'

sum =sum/ 10
}
fmt.Printf("%c", sum_bytes[0])
fmt.Printf("%c", sum_bytes[1])
fmt.Printf("%c", sum_bytes[2])
fmt.Printf("%c", sum_bytes[3])
fmt.Printf("\n")

}

24



BEALE RS Name2Number.go

PP S ERCHRRE — 2. B i 2
lizhenying21 @mails.ucas.ac.cn, N4 B
s&"Li Zhen Ying" (BNFHEE RS,

o ZYIE 1 HI VA H B PY SR Z IR LR T
package main // Name2Number.go
.. import "fmt"
® Descrlptlve Names const studentName ="Alan Turing" // SR H CRIEEAPEE, W Li Zhen Ying"
const maxLength = 4 || Y4 gt i 22 AN Tk B
sum :=0
maXLength fori:= 0;i < len(studentName); i++ { // add up studentName to sum
sumBytes sum = sum + int(studentName[i])
}
°® NO magic numbers var sumBytes [maxLength]byte // array to hold characters of sum
var j int

11 - |en(studentName) for j = len(sumBytes) - 1; sum != 0; j-- { // extract each digit from sum
sumBytesJj] = byte(sum%10) + '0’
4 - maxLength sum = sum/ 10

3 =2 len(sumBytes) - 1 iarkim

- fork =j+ 1; k < len(sumBytes); k++ { // print each digit of sum
e No repetitive code fmt.Printf("%c", sumBytes[K])
}
for k loop fmt.Printf("\n")
e Documentation J

5 lines of comments added

A SCAFRAZFEEE . https://www.solid.things.ac.cn:7245/basic_programming
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