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Address Value
0x00 10010100
0x01 10111010
0x02 10111110
0x03 10010000
0x04 10000100
0x05 10100000
0x06 11101000
0x07 11011110
0x08 10111011
OxFE 11011110
OxFF 10111011
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var warehouseName string = "North-A"

var warehouseTemperature float64 = 27.80

fmt.Println("warehouseName address:", &warehouseName)

fmt.Println("warehouseTemperature address:", &warehouseTemperature)
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warehouseName address: 9Oxc0000941c0

warehouseTemperature address: Oxc00008c0a8
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var name *TYPE
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var warehouseName string = "North-A"

var warehouseTemperature float64 = 27.80
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var pName *string

var pTemp *float64
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fmt.Println("pName:", pName)

fmt.Println("pTemp:", pTemp)
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pName: <nil>

pTemp: <nil>
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&warehouseName

&warehouseTemperature
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fmt.Println("pName:", pName)

fmt.Println("pTemp:", pTemp)
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pName: Oxc0000941co

pTemp: Oxc00008cOa8
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fmt.Println("warehouse name:", *pName)

fmt.Println("warehouse temperature:", *pTemp)

G955

warehouse name: North-A

warehouse temperature: 27.8
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fmt.Println("warehouse name:", warehouseName)

fmt.Println("warehouse temperature:", warehouseTemperature)
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warehouse name: South-B

warehouse temperature: 22.5
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var anotherPointerToName *string

fmt.Println("anotherPointerToName:", *anotherPointerToName)

030 runtime (glas> g duio a8gio dobp sl cpus o

panic: runtime error: invalid memory address or nil pointer dereference
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var warehouseTemperature float64 = 27.80
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func celsiusToFahrenheit(c float64) float64d {

return (c * 1.8) + 32

warehouseTemperatureInFahrenheit := celsiusToFahrenheit(warehouseTemperature)
fmt.Printf(
"The warehouse temperature is %.2f°F\n",

warehouseTemperatureInFahrenheit,
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warehouse temperature is 72.50°F
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func celsiusToFahrenheit(c *float64) {

*c¢ = (*c * 1.8) + 32

celsiusToFahrenheit(&warehouseTemperature)

fmt.Printf("The warehouse temperature is %.2f°F\n", warehouseTemperature)
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The warehouse temperature is 72.50°F
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func printAndModifyCopy(temps [6]float64) {
fmt.Printf("inside copy: &temps = %p\n", &temps)

fmt.Printf("inside copy: &temps[@] = %p\n", &temps[0])

for i, t := range temps {

fmt.Printf("warehouse %d (inside): %5.2f°C\n", i+1, t)

temps[@] = 99.99

fmt.Println("changed temps[@] inside function to 99.99")
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warehouseTemps
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:= [6]float64{27.80, 34.60, 22.40, 41.60, 20.95, 25.82}

fmt.Printf("main: &warehouseTemps = %p\n", &warehouseTemps)

fmt.Printf("main: &warehouseTemps[@] = %p\n", &warehouseTemps[0])

printAndModifyCopy(warehouseTemps)

fmt.Println("after function, main sees warehouseTemps = ", warehouseTemps)
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main: &warehouseTemps = Oxc0000140a0

main: &warehouseTemps[@] = Oxc00RO140a0

inside copy:
inside copy:
warehouse 1:
warehouse 2:
warehouse 3:
warehouse 4:
warehouse 5:

warehouse 6:

&temps = 0xc0000160bO

&temps[0@] = Oxc0000160b0O

27
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25

.80°C
.60°C
.40°C
.60°C
.95°C

.82°C

changed temps[@] inside function to 99.99

after function, main sees warehouseTemps = [27.8 34.6 22.4 41.6 20.95 25.82]
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func printAndModifyPointer(temps *[6]float64) {

fmt.Printf("inside copy: &temps = %p\n", temps)

fmt.Printf("inside copy: &temps[@] = %p\n", &temps[0@])
for i, t := range (*temps) {

fmt.Printf("warehouse %d (inside): %5.2f°C\n", i+1, t)

(*temps)[9] 99.99

fmt.Println("changed temps[@] inside function to 99.99")

warehouseTemps := [6]float64{27.80, 34.60, 22.40, 41.60, 20.95, 25.82}

fmt.Printf("main: &warehouseTemps = %p\n", &warehouseTemps)

fmt.Printf("main: &warehouseTemps[@] = %p\n", &warehouseTemps[0])

printAndModifyPointer (&warehouseTemps)

fmt.Println("after function, main sees warehouseTemps = ", warehouseTemps)

1S pu®s [ main js Glol jlado Guds (@l Jb1s temps[0] gy juuss o
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G>95

main: &warehouseTemps = Oxc0000123f0
main: &warehouseTemps[@] = Oxc00RO123f0
inside copy: &temps = 0Oxc0000123f0
inside copy: &temps[@] = Oxc0000123f0
warehouse 1: 27.80°C

warehouse 2: 34.60°C

warehouse 3: 22.40°C

warehouse 4: 41.60°C

warehouse 5: 20.95°C

warehouse 6: 25.82°C

changed temps[@] inside function to 99.99

after function, main sees warehouseTemps = [99.99 34.6 22.4 41.6 20.95 25.82]
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type sliceHeader struct {
Data uintptr // a4l s saie ol a1 (underlying array)
Len int // AS G palic daai slice sl oY)

Cap int /] <oh slice lal 4l sleml b

oslw gbyj av
S &g =S jl a8, :Data
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temperatures := []float64{27.80, 34.60, 22.40, 41.60, 20.95, 25.82}

Slice struct in memory:

Data » _=ic sl index 0 Ll 4 3l
Len =6

Cap =6

Underlying Array in memory:

[27.80, 34.60, 22.40, 41.60, 20.95, 25.82]
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func increaseTemperatures(s []float64, delta float64) {
for i := range s {

s[i] += delta

func printTemps(s []floate4) {

for i, t := range s {

fmt.Printf("warehouse %d: %5.2f°C\n", i+l, t)

warehouseTemps := []float64{27.80, 34.60, 22.40, 41.60, 20.95, 25.82}
increaseTemperatures(warehouseTemps, 2)

printTemps(warehouseTemps)
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slice (Jgb b cudyb) Jlislu juus’

func keepLastThree(s *[]float64) {

*s = (*s)[len(*s)-3:]

func printTemps(s []float64) {
for i, t := range s {

fmt.Printf("warehouse %d: %5.2f°C\n", i+l, t)

warehouseTemps := []float64{27.80, 34.60, 22.40, 41.60, 20.95, 25.82}

keepLastThree(&warehouseTemps)

printTemps(warehouseTemps)
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warehouse 1: 41.60°C

warehouse 2: 20.95°C

warehouse 3: 25.82°C
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warehouseTemps := map[string]float64{
"North-A": .80,
"North-B": .60,
"North-C": .40,
"South-A": .60,
"South-B": .95,

"South-C": .82,

AiS ad cole)ld a4 g) loles das aS jauunghy U pulgine Uls
func convertAllTempsToFahrenheit(temps map[string]float64) {
for name, temp := range temps {

temps[name] (temp * 1.8) + 32
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oS bl gy U ol 89

convertAllTempsToFahrenheit(warehouseTemps)

fmt.Println("Updated warehouse temps (°F):", warehouseTemps)

Rl ddiuo (52955

Updated warehouse temps (°F): map[North-A:82.04 North-B:94.28 North-C:72.32 South-

A:106.88 South-B:69.71 South-C:78.476]

ool ilds 318 juueh g (Shol Map udiuwe lado (13593 S ()90 &0 (5333 oS jghigao
.cuuo reference type as

gy U2l YKo
lo)3 s (Jg «ygs> ey gl s ¢l

4iSon g a0 cuws jl gy Glol 63l ey el gy esls U J51s ol S|

Ay D> ggedolip

map jl i8S S b aiwlg>l puusi jl g pSel>

10jlu gy Map JolS (S oS paungia 21U S pdgie JS gl ¢ly
func copyWarehouseTempsMap(original map[string]float64) map[string]float64 {
copied := make(map[string]float64)
for name, temp := range original {

copied[name] = temp

}

return copied
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warehouseTempsCopy := copyWarehouseTempsMap(warehouseTemps)

convertAllTempsToFahrenheit(warehouseTempsCopy)

fmt.Println("Original warehouse temps (°C):", warehouseTemps)

fmt.Println("Modified copy temps (°F):", warehouseTempsCopy)

G>9°

Original warehouse temps (°C): map[North-A:27.80 North-B:34.60 North-C:22.40
South-A:41.60 South-B:20.95 South-C:25.82]

Modified copy temps (°F): map[North-A:82.04 North-B:94.28 North-C:72.32 South-
A:106.88 South-B:69.71 South-C:78.476]

@3S )8 L,_lS SO L Uz OO pa’ Slol 6318 U ¢l

Soyls 3,1 map ay ;So,Lil LT
Cuus reference <G map 3¢5 (92 «uuas jl locudg yiddiy

Ay JSo)Libl jl aiSan ((ipslaoe pusl has o) i GuiSale gy Map JS )13 jLs Gidg has
(S oslaiwl map

(6 U9RH A gy T g (gjlun 33> Map S &0 J51s glgxy Wio
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&)U aQ Struct deJl UbJéw JL’iéJ

Jlwyl Call by Value oy8jivuy cuyguody (w950 Ui 6y g) struct G ;i8g « Go Ly o

sl gi

Ao 031y 23U 6y g dudie alisLw struct jl JolS (a8 SO

olas U jl 255 Glel asus (g9, 635U (gauo plel struct (gg) &U J51s oS Silaass
U8y gl Juds

Losls aiwlgbl s jl (g uSgl>

S5 U8y g 9S8 b 505k

(Warehouse) aJgw Struct cusLw

type Warehouse struct {

Name string

Temperature float64

North-A algw lelUbl (SJIA.QSJ/’ Glp aniSan Cauyes €¢5 ol jl o ay

northAWarehouse := Warehouse {

Name: “North-A”,

Temperature: 27.80,
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als coled)ld 4y Gugadw jl Lo Joass sl po 22U oy

func celsiusToFahrenheit(c float64) float64 {

return (c * 1.8) + 32

(pointer (y935) Value vyg.0 as Struct JLw,l

Coles)ld oy Gwgaudw jl gy Ublos g 0,50 Warehouse g jl (53959 oy aS joujls U S

func convertToFahrenheit(w Warehouse) {

w.Temperature = celsiusToFahrenheit(w.Temperature)

@S0 03laiwl jghil g

fmt.Println("Before:", northAWarehouse)
convertToFahrenheit(northAWarehouse)

fmt.Println("After:", northAWarehouse)

G>95

Before: {North-A 27.8}

After: {North-A 27.8}
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Rl g9y had wlpues .audol struct jl S SO gl gslsw U9 103,55 (5t & los
03390 0393w U jl 25 Glol azuus g 0 plzil 1S

pointer L) Reference s au Struct Jlw)l
2 )90 A )
S oslaiwl pointer jl oulo Uls

func convertToFahrenheitPtr(w *Warehouse) {

w.Temperature = celsiusToFahrenheit(w.Temperature)

fmt.Println("Before:", northAWarehouse)
convertToFahrenheit(&northAWarehouse)

fmt.Println("After:", northAWarehouse)

G945

Before: {North-A 27.8}

After: {North-A 82.03999999999999}

!Q}SJﬁfijlnb
03l (59 w &U g U ay 00313 g Gl struct uw)sT struct .S gle o jL el Yoz
Sl sl jues Glol
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i Call by Value

Qo (S Foslw
(Shol 6313 alwlg5U s’ jhs Fuioy Caepw qoudiuo s | Call by Reference
Flioy cuds oy jLS S)ju struct lp (pointer)

1S eaeual §5iliml

((65lw au8 aiz) S>oS struct
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:(... g map « slice Jio (rima reference aS (loslid b sbj slealid) S, struct

AL Jlon Cuepw 09 g duiu Bpao 4ieS ahdls pe U oy pointer

pointer receiver L value receiver g au sio cuglas

struct (g9, xio oy =i

9 )Slac Euigi,0 (e .aiS S struct SO g9y aS oS oy ye’ Ao puigio b GO gj
oS aslsl struct gloosly oo (uley)lis,

103S (50 o)Ll struct ay (5 gh> (g4 receiver oS (1S Jasivw 3L losio
(value receiver) jlsdo L L

(pointer receiver) ;Se,Lsl L L
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func (receiver Type) methodName() {

// statement

func (receiver *Type) methodName() {

// statement

Lo receiver cuglas

Ao 6y JolS (S wujguo gy Struct ¢ Sjso 130 g e (;i8g aSiyl (izy Value receiver
S0 ) (S (ygad (59 Mo 9 duiio JLw)l

45930 Mio g duino 03Liwyd Mo &y struct LuysT (S sle &y isy Pointer receiver

a5S Jloel puass Slol struct gq) (0180

func (w Warehouse) convertToFahrenheit() {

w.Temperature = celsiusToFahrenheit(w.Temperature)

func (w *Warehouse) convertToFahrenheitPtr() {

w.Temperature = celsiusToFahrenheit(w.Temperature)
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northAWarehouse := Warehouse{"North-A", 27.80}

fmt.Printf("Before value receiver: %.2f°C\n", northAWarehouse.Temperature)
northAWarehouse.convertToFahrenheit()

fmt.Printf("After value receiver: %.2f°C\n\n", northAWarehouse.Temperature)

fmt.Printf("Before pointer receiver: %.2f°C\n", northAWarehouse.Temperature)

northAWarehouse.convertToFahrenheitPtr()

fmt.Printf("After pointer receiver: %.2f°F\n", northAWarehouse.Temperature)

Before value receiver: 27.80°C

After value receiver: 27.80°C

Before pointer receiver: 27.80°C

After pointer receiver: 82.04°F

Jl S G g8lg g b Silg>1ys value receiver L convertToFahrenheit sio (,i8g
S oLzl S gl (59 Lo juass L aiisLw northAWarehouse

2590 (8L i g9y northAWarehouse. Temperature Lol jlago (U jl (ygpm 5o ol

aub (lg>1)8 pointer receiver L convertToFahrenheitPtr sio (;i8g Lol
b Jlael Gliol 6313 (gq) lasdiuwe Lo ;i g sub 63liwé sio ay northAWarehouse ()T

b cules)ld ay Juaus Ledlg northAWarehouse glos o ¢l glizl jl asy e
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citiesPopulation := map[string]int{
"London": 9000000,
"Paris": 2140000,
"Dubai": 3300000,
"NewYork" : 8400000,
"Tehran": 9000000,
"Muscat": 1300000,
"Antalya": 1200000,

"Rome" : 2800000,

"Berlin": 3700000,

102345 0,153 maplstringlint &G s g) jgub jo Cuses
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func calculateVictims(pop int) int {

return pop / 10

S b as g8

dawl=o (5)lay jl 32y g) joub Jo Cumos (K0S U ¢l jl eslaiwl b aS Lugh U SO
AiS

4SS i Glol Map (gg; aS o3y plil (5y9b 9) 4B 2l Jg!
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Sl opl aS oo jls Course auwl oy struct G

type Course struct {
Name string
Teacher  string

Year int

Grades []float64d
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