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5.1.2 it B HlaY

i
I=IA

R XHRSG

/ "root"

I
/bin

"essential user

command binaries"

bash
cat
chmod
p

date
echo
grep
gunzip
gzip
hostname
kill
less

In

1s
mkdir
more
mount
mv
nano
open
ping
ps
pwd
m

sh

su

tar
touch
umount
uname

EEITTENRR R EFER IR L

[etc

""configuration files

for the system"
crontab
cups
fonts
fstab
host.conf
hostname
hosts
hosts.allow
hosts.deny
init
init.d
issue
machine-id
mtab
mtools.conf
nanorc
networks
passwd
profile
protocols
resolv.conf
rpc
securetty
services
shells
timezone

I
/sbin
"essential system
binaries"
fdisk
fsck
getty
halt
ifconfig
init
mkfs
mkswap
reboot
route

a1a?

fusr
""read-only user application
support data & binaries"

= /usr/bin
"most user
commands"

= /usr/include
"standard include
files for 'C' code"

= [usr/lib

""obj, bin, lib
files for coding
& packages"

== /usr/local

'"local software"
[ust/local/bin
[usr/local/lib
[usr/local/man
[usr/local/sbin
[ust/local/share

= [usr/share
""static data sharable

accross all architectures"

[usr/share/man
"manual pages"

[var

"'variable data files"

= /var/cache
"application
cache data"

= /var/lib
"data modified as
programmes run'

= /var/lock
"lock files to track
resources in use"

= /var/log
"log files"

= /var/opt
''variable data for

ins g
installed packages

== /var/spool

""tasks waiting to

be processed"
[var/spool/cron
[var/spool/cups
[var/spool/mail

== /var/tmp
"temporary files saved
between reboots"

=

/dev
"device files
incl. /dev/null"

/home
"user home
directories"

/lib
"libraries &
kernel modules"

/mnt

"mount files for
temporary
filesystems"

Jopt
"optional software
applications"

[proc
""process & kernel
information files"

[root
"home dir. for
the root user"
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A% 5.1: H489 ADT

JBE: D={a; |a; €U,i=0,1,2,...,n—1}, URTEEE, nEBRETY, o EFEERER

RE: R={(ap,0;) | i=1,2,...n— 1B p; RE M | RER]
BAHRIE:

Initialize(T): #iGH —IREAIN T

Destroy(T): $H5%# T

IsEmpty(L): 1REIWN T @B NT

Root(T): IREIH T MIRGE =, EHRAZNRE] 0

Parent(T, p): IREIN T L2452 p IR E R, & p NRNIR[E] 0

Degree(T, p): RSN T L4 = p HEEX

Get(T, p, i): FKEW T LER pMIE i N TFER

Insert(T, p, i, z): W T E4ER p R T FERZBEATE = FAFMNER

Remove(T, p): MIFRH T A% = p IR FH
Traverse(T, Visit): IBANHPNBNER, XEBIELEH Visit #81E
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iIEEﬁ $E¢E’$Ey_i, :§$XE|.E/\J§EI¢_\-_I\IEI\§& n = n() _I_ nl _I_ n20

ZRBIERBFERE|LINE, AJRBIBEAN 0 x ng+1 xn; +
2 Xn2 :n1+2n20

»—HH, BWERAIABERAn -1, Ettn, +2n,=n—1=
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(A8 5.2: X9 ADT

Jt&R: D={a;]a,€U,i=0,1,2,...,n—1}, URTEEER, nBRXETH, o BFEERRES
*/%: R — {(a’piaa’i> | Z — 1727 "°7n - ]-7 gﬁlﬁ\ pz IEEéElﬁ\ Z E(Jﬁzgﬁ,'ﬁ\}
BERERIE:

Initialize(T): ¥JIH—RTHN_XH T

Destroy(T): tHS —X M T

IsEmpty(L): IREI ZXW T 2B A=

Root(T): IREIZX MW T MIRGE =, BRAZNHRE

Parent(T, p): IREBI _XH T L2452 p IRZESR, & p NIRNRE] 0

GetLeft/Right(T, p): S8 XUN T L4555 p 197/ B 7S

InsertLeft/Right(T, p, z): E=XM T L4552 p WA/ AFRUBEATE « (FAFNER
Remove(T, p): IR =X T EAE R p HIREIFN
TraversePreorder/Inorder/Postorder(T, Visit): B/ / G RiBHAMPHNE N E S
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5.3.1 fENTEE A IV
TSR EZ LR, BLt—RIER N IEFERIMRFER I,

BEEHSENFELN, @8 TERRNNELD 4SRN/ 4 R
T, BN ERERIFREZNFMEE 8 &1 TIE.,

T —RRBUN, HTEHANRE, FERERSIFERFIINRZFME
FHERIVIETE,. B ERZFAFRTERLAI XN,

EEREHEANNFERAT, BAIBCRRASOEEA, FRMEAT
IRRICETEE .
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5.3.2 _ X FER

{AhS 5.3: — X5 RRITETVF1E

BinaryTreeNode:

value: 45 R PFIERYIE

left: 1801+ 45 RHVIEET

right: 18[04F 45 RHVIEE
parent: fEEI R G RNt (FIid)

NTF—HR XMW, 1X& root IITIEMIRE R,
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B Z WA Z XN E—MERNERRE, EXREBEMINFLE)
B4R, BAEE, tfElk. EHRIFEBRKNIXFIIES
FEMAE N EIERT,
ZE_XMWRNRRAENX, RREGR[N p, ZAFWDHIA L R,
N—x%8 6 MARAREIRE

pLR pRL LpR LRp RpL RLp

—

BMELFWMIER W ek, T8 T 3 MiEHAI:

pLR: BIE LpR: H[F LRp: BF
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5.4.2 — X #hEHENE)AEE

L R
IRE TR BRI BB
1. SHIERE S p | hERHEFRL 1 EEEHETFN L
2. BIEBHAEFML 2 iAARLES p 2. ERBHATM R
3. MFEBHAEFME 3 hEBHAFWR 3 HERES D
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5.4.3 — X B&H 5l
WARINEIRBGD X H IR F
HERRS:
<> * BIFIER:
N A, B, D ,HLE]J], CEK
© - s
VRN / H D 1B E ] A EK, C
© ® & .z

Cﬁi) i) i) H LD, JEBKECA

MERG REEH S RFIIU
B,
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5.4.4 BIFIED A

(At 5.4: _XWHIFEDRIE

TraversePreorder(T, Visit):
ifT =10
return
Visit(T)
TraversePreorder(7T .left)

g1 = W DN =

TraversePreorder(T .right)
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5.4.5 RFiE[HBE

{AtE 5.5: _XWPFiEHEE

Traverselnorder(7T, Visit):
if T =10
return
Traverselnorder(T'.left)
Visit(T)
Traverselnorder(7 .right)

g1 = W b =
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5.4.6 [ IBHEE

{htS 5.6: _XWfaRFEHRIE

TraversePostorder(T", Visit):
if T =10
return
TraversePostorder(7 .left)
TraversePostorder(7T.right)
Visit(T)

g1 = W DN =

BIREM S8 2024—2025 FEEHZTHFH] 27 /45



5.4.7 _XWKSEEE

AiE5.7: _XMKRESEEA

Height(T):
if T =1
return 0
h;, < Height(T left)
hy < Height(T .right)

return max(hy, hg) + 1

g1 = W NN =
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/ \

ERIYA A, B, RETEIEREERRNIG? [Q)EEHE?

BET: WRBrIFNPFAMIEDZERAAL? BRI RFEIE?
BIFRHERIE?
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5.5.1 XA BT 5 3K {H
B8R, A — . BESIMEEAMNFAR, HEPEE o
2 9 BNENFAR; TESEINRSRNR (BRAGREE), FoEFEEM
B IMEESRIARE., BZEARBITR - XRMNER, FEFA
LA BER I EE, EREIRE.
Ak

® 1+1—2

® (1+5)/2—>3

® (8+0)/(9-(2*3+1)) = 4
* (1+2 = kia
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/@\
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5.5.3 KA\ IBDIEH

()

/N

o @

D G
N RIXANNHITE :
* BiIFIBA: / + 15 2, BIERIER
* FIEH (MNFES): ((1+5)/2), FHETIAT
* FEFiEH: 15 + 2 /, FEFRIEI
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5.5.4 A _XW#HITREANENHITE
#include <iostream>

#include <optional>
#include <string>
#include <string_view>

[/ ITERA S N 32 &
std::optional<int> Calculate(int 1lhs, char op, int rhs) {

1
2
3
A
5 #include <variant>
6
7
8
9 switch (op) {

10 case '+':
11 return lhs + rhs;
12 case '-':
13 return lhs - rhs;
14 case 'x':
15 return lhs * rhs;
16 case '/':
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17 if (rhs '= 0) {

18 return lhs / rhs;

19 } else {

20 return {}; // #ZEk
21 }

22 default:

23 return {}; // FZXHFEWEHE
24 }

25 }

26

27 /) RFEAWELEEWE: ER (BEH RFRFE (ZEHF)
28 using Token = std::variant<int, char>;

29

30 // REAMLE AE

31 class Node {

32 public:
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5.5.4 X ##E1TRIANERFTE

33 explicit Node(const Token& value, Nodex left = nullptr, Nodex right = nullptr)
34 : value_(value), left_(left), right_(right) {}
35

36 /] BorJE % KA

37 void DumpPostfix() const {

38 if (left_) left_->DumpPostfix();

39 if (right_) right_->DumpPostfix();

40 if (std::holds alternative<int>(value_)) {

41 std::cout << std::get<int>(value_) << ' ';

42 } else {

43 std::cout << std::get<char>(value_) << ' ';

bt }

45 }

46

47 [/ FERXKME

48 std::optional<int> Evaluate() const {
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5.5.4 X ##E1TRIANERFTE

49 if (std::holds_alternative<int>(value_)) {
50 return std::get<int>(value_);

51 } else {

52 auto lhs = left_->Evaluate();

53 if (!lhs) return {}; // ETFxFRItE#HR
54 auto rhs = right_->Evaluate();

55 if (!rhs) return {}; // AFTFREXNHHEHR
56 return Calculate(*lhs, std::get<char>(value_), *rhs);
57 }

58 }

59

60 static Nodex Parse(std::string_view expr);
61

62 protected:

63 Token value_;

64 Node* left_;
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5.5.4 X ##E1TRIANERFTE

65 Node* right_;

66 };

67

68 // AT —acih s

69 Node* Node::Parse(std::string_view expr) {
70 if (expr.empty()) {

71 return nullptr; // FEEFER: =&

72 }

73 int level = 0; // YufEEHEEHK

74 std::size_t pos = std::string::npos;

75 for (std::size_t i = 0; i < expr.length(); i++) {
76 char ch = expr[i];

77 if (ch == "(") {

78 ++Llevel;

79 } else if (ch == ')") {

80 if (--level < 0) {
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5.5.4 A _XW#HITREANENHITE

81 return {}; // ¥FExFEX: HFEFEE

82 }

83 } else if (level == 0) {

84 if (ch == "+" || ch == "-") {

85 pos = i; // WREmEE, —E e @ B I ML LR

86 } else if ((ch == "«" [| ch == '/") &&

87 (pos == std::string::npos || expr[pos] == "*"' |[|
88 expr[pos] == '/")) {

89 pos = 1; // WREFEKRS, RibwwH AW FR TR EEMK
90 }

91 }

92 }

93 if (level '= 0) {

94 return nullptr; // FExR#&ER: FF5FER

95 }

96 if (pos != std::string::npos) { // %27 a0tk nduiym i s
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5.5.4 A _XW#HITREANENHITE

97 auto left = Parse(expr.substr(@, pos));

98 if (1left) {

99 return nullptr; // 7ZzF &k X@EAE%

100 }

101 auto right = Parse(expr.substr(pos + 1));

102 if (lright) {

103 return nullptr; // AF&R&EXNMETERE

104 }

105 return new Node(expr[pos], left, right);

106 } else if (expr.front() == "(") { // (xxx) ##%
107 return Parse(expr.substr(1, expr.length() - 2));
108  } else { // %

109 int num = std::stoi(std::string(expr));

110 return new Node(num);

111 }

112 return nullptr; // HM4iE
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5.5.4 X ##E1TRIANERFTE

113 }

114

115 int main() {

116 std::string expr;

117 std::getline(std::cin, expr);
118 auto tree = Node::Parse(expr);
119 if (tree) {

120 std::cout << "Postfix expression: ";

121 tree->DumpPostfix();

122 std::cout << '\n';

123 auto result = tree->Evaluate();

124 if (result) {

125 std::cout << "Result: " << =*result << std::endl;
126 } else {

127 std::cout << "Invalid calculation" << std::endl;
128 }

129 } else {
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130 std::cout << "Invalid expression" << std::endl;
131 }
132 }
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1850 (abstract syntax tree, AST), E4mizia S HmIFaMEREES
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* WS ZXWRIBE
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* XMWk HIF. F
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