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class MatrixCipherResult:

def

def

M ORI R R AR s A S A R

original_text: str
normalized_text: str

key: str

permutation: list[int]
source_rows: list[list[str]]
target_rows: list[list[str]]
result_text: str

shift_english_letter(char: str, shift:

B A JCFRHEH SN shift fii.

HiH:

1. HAa¥ A-Z / a-z

2. HAhAF BRI [0

3. AR 26 EHRIEBAS B E) 7 8RR L

if "a" <= char <= "z":
base = ord("a")

return chr((ord(char) - base + shift) % 26 + base)

if "A" <= char <= "Z":
base = ord("A")

return chr((ord(char) - base + shift) % 26 + base)

return char

int) —> str:

caesar_encrypt(text: str, key: int) —> str:

Illlllﬁm%ﬁ%ﬁgbn%o mun
return ""

text)

.join(shift_english_letter(char, key) for char in

def caesar_decrypt(text: str, key: int) —> str:

def build_caesar_report(text: str, key: int, result: str, mode:

mni Ilﬁm%%%ﬁgﬁg%o min
return caesar_encrypt(text, -key)

str) — str:



0 ST LA A At R B I S A i SR R Y AR

51 mode_label = "jj#" if mode == "encrypt" else "f@#x"

52 input_label = "Hz" if mode == "encrypt" else "#&"

53 output_label = "#" if mode == "encrypt" else "Bx"
lines = [

56 fUEE . Y ig{mode_label}",

5 f"{input_label}: {text}",

5 a4 k: {keyl}",

5 f"{output_label}: {result}",

6 "BiE . R AR AR, HAA AR RS
61 ]

0 return "\n".join(lines)

s def remove_whitespace(text: str) —> str:

o6 B L i) = R

& return "".join(char for char in text if not char.isspace())

» def build_permutation_from_key(key: str) —> list[int]:

7 R4 5 B A JBCREL L 7 51 XU B LA P 91 o

foilgn:
s key = "cipher"
% wwm [1, 4, 5, 3, 2, 6]

7 kA -

z 1. etk BRI 0 %5 50 A HE P

% 2. FIEHETE R A RE bR E

% indexed_key = list(enumerate(key))

5 sorted_key = sorted(indexed_key, key=lambda item: (item[1].

casefold(), item([@]))

84

. permutation = [0] x len(key)

6 for rank, (original_index, _) in enumerate(sorted_key, start
=1):

&7 permutation[original_index] = rank

8 return permutation

» def split_rows(text: str, column_count: int) —> list[list[str]]:

10
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U AT R R [ E AN By i 2 AT
return [list(text[index : index + column_count]) for index in
range(@, len(text), column_count)]

def reorder_row_by permutation(row: list[str], permutation: list][
int]) —> list[str]:

O R B2 ) B P EHE— 7 A

filtn permutation 4 [1, 4, 5, 3, 2, 6] i,
WS 1. 4. 5. 3. 2. 6 FIHITFESAS

MRESE— AT R EANE, A SRR TR S o
reordered_row: list[str] = []
for column_number in permutation:
column_index = column_number - 1
if column_index < len(row):
reordered_row.append(row[column_index])
return reordered_row

def restore_row_from_permutation(row: list[str], permutation:
list[int], row_length: int) —> list[str]:

R B 7 5 — 7 SR I B AR o

R B -

1. SEHRH S HTX — 17 SRRl A T kL)

2. T SO A AT SR T R A6

restored_row [""] % row_length

used_columns [column_number for column_number in
permutation if column_number <= row_length]

for char, column_number in zip(row, used_columns):
restored_row[column_number - 1] = char

return restored_row

def matrix_encrypt(plaintext: str, key: str) —>

MatrixCipherResult:
A R M E R A A A .

11



normalized_text = remove_whitespace(plaintext)
normalized_key = remove_whitespace(key)

if not normalized_text:

raise ValueError("MistEH=AEAREIZE. ")
if not normalized_key:

raise ValueError("#HEIMEHEARENZ. ")

permutation
source_rows
)

target_rows =

M,

build_permutation_from_key(normalized_key)
split_rows(normalized_text, len(normalized_key)

[reorder_row_by_permutation(row, permutation)

for row in source_rows]

result_text =

.join("".join(row) for row in target_rows)

return MatrixCipherResult/(

original_text=plaintext,
normalized_text=normalized_text,
key=normalized_key,
permutation=permutation,
Source_rows=source_rows,
target_rows=target_rows,
result_text=result_text,

def matrix_decrypt(ciphertext: str, key: str) —>
MatrixCipherResult:
A R R R A A .
normalized_text = remove_whitespace(ciphertext)
normalized_key = remove_whitespace(key)

if not normalized_text:

raise ValueError("# CAHSHEARRENZE. ")
if not normalized_key:

raise ValueError("#HEIMEHEARENZ. ")

permutation
source_rows
)

target_rows

M,

M,

build_permutation_from_key(normalized_key)
split_rows(normalized_text, len(normalized_key)

[

restore_row_from_permutation(row, permutation, len(row))
for row in source_rows

]

result_text =

.join("".join(row) for row in target_rows)

12
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return MatrixCipherResult(

original_text=ciphertext,
normalized_text=normalized_text,
key=normalized_key,
permutation=permutation,
Source_rows=source_rows,
target_rows=target_rows,
result_text=result_text,

def format_matrix(rows: list[list[str]], column_count: int) —>
str:

TEREREAR A 3G A 2 i D SR R SO o

Mo FRYEATAFERZEAL, E TG RE — 172 .

if not rows:
return " (z4ERE)"

lines = []

header = "%j5: " + " ".join(f"{index:>2}" for index in range
(1, column_count + 1))

lines.append(header)

for row_number, row in enumerate(rows, start=1):
padded_row = row + ["."] *x (column_count — len(row))
lines.append(f"#5{row_number}fy: " + " ",join(f"{char:>2}"

for char in padded_row))

return "\n".join(lines)

def build_matrix_report(result: MatrixCipherResult, mode: str) —>

str:

U R O A R ) o R R B e SO AR,

input_label = "Hz" if mode == "encrypt" else "#&"
output_label = "#" if mode == "encrypt" else "Bix"
source_title = "Jn&uiEM" if mode == "encrypt" else "fREH}TH
AR

target_title = "{ZEMEHEMER" 1f mode == "encrypt" else "
I 5 I EA) B S

13



lines = [
FUERE: 4EME B m#s ' if mode == 'encrypt' else 'fi#'}"

f"{input_label} (JFE#t#AN) : {result.original_text}",

if result.original_text != result.normalized_text:
lines.append(f"{input_label} (FE#iZ=qj5) : {result.
normalized_text}")

lines.extend(
[
frax4H: {result.key}",
A "+ " ", join(result.key),
EEA "+ " ".join(str(number) for number in
result.permutation),
f"{source_title}: ",
format_matrix(result.source_rows, len(result.key)),
f"{target_title}: ",
format_matrix(result.target_rows, len(result.key)),
f"{output_label}: {result.result_text}",

return "\n".join(lines)
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