AR B AR (R EE)

R R 5 (b e R A A

=3
BaTr B REE T SRS
B4Tr B RED E— BT BT

<

L
Lk

TEEEH:
=fEIR AT
PREBFN R0



al

|

[

[1]

S A AL S R AR R S
=

- bgEEh

FE ERFHERIRTFE > IR 112 (p, n) B E A AR BT A (R S R 6
(n + p)Ayfz TRE > W (L)EER (M + 1) x (n+ DEUERY E TR H BT
AN RIEEBAP R oy N B — (B2 - (o L 7R A p Bn By B({E R AT
FEHE R/ NI B AL - BRI T A s AR U B 5 FUERRTY (1, n)
St AR SRl o] B TR R R O R AR - T R E A
HYSER RIS R B i N B A -

- BIREN

(—) HtHi(p, MEEF(n + p) X (n + p)EAATE N HE
() Mt AT SR B AR A SR =X
(=) MBI R A FEREE T AR NP B S e N B s NP BHRE S

» BRFERE

 TEEE
« B B

o STRRPESS
o BEFRAERSORR

- Tt

o BRI




SRR U S B R A
o~ EX

— ~ SURkEEES
(—) i R
1. ETTRALAERAR PRV RSISERT - T TREEALE by TR - MR BEHYAE > 3
PRGNS - T BT N G Fyanm » A1 TIE -

2. BREFEPRGAFRO DR - HESMAIBREATLIX > A8REE2X > &{IH
Pt T (12) ) For o ZRETEEIIIEREEOFR | O aBEFR 2O ARFHGH
T EFRQHER

3. TESHATE R (4
P ES AR T - BEEE > B8R IKER - NIb— s = MR & H 2400
BIGIR - 52 o HHP R ARHZE TR > QRS Nt + 3k(k € N) M R2
fig - BIFTARER A =RIERE S G - INILAERERIIITE s LR BRAY T =0 o o

(OFERHERIFIFE T - FMTELERTE
L (Ln)EEEEN+ D X (n+ 1) R EEBEE AR > HHEDEE N
Eon R

(n+ 1)?3(Gn+1)

RS 5
_(n+1?%Bn-1)
AR 5

‘= n = 0(mod4) :

_ (5n%2 + 11n+ 4)n
AR 5

. (3n+5)mn?
kTE’?L/%T

= n =2(mod4) :

EARS 3
BGn+2)(n+2)(n—1)

{ Gn+6)(n?+n+2)
8

TR




LA A 8 (RS T

2. (pM)EEEFE(M+p) X (n ¥ p) RSB AR - HHEBOEW TR ¢
a1 a2 a;3=1X3p ai,4 a5 | Qi
=1xp =1x(-2p) |=3p =1 =1x5p = (—1)ntr-l
=p =-2p X (—4p) =5p X np
=-4p
az1 Az az3 2,4 Az A2n
=-2xp |=(-2)(-2p)| =(-2)x3p = -2 =-2Xx5p =-2Xap,
=-2p =4p = —6p X (—4p) =—10p
=8p
as,y as;z az3 =3 X3p | Azq ass a3n
=3Xp =3x(-2p) | =9 =3Xx(—4p)| =3x5p =3Xap,
=3p = —6p =-—12p = 15p
Qs Q4,2 Q4,3 A4,4 Qa5 Aan
=—4Xp =(—4)(-2p) | =(—4)x3p =—4 =—-4X5p =—4Xxa,
= —4p =8p =-12p X (—4p) = —-20p
= 16p
as,1 as,2 as3 =5X3p | a5y as,5 asn
=5Xp =5x(—2p) | =15p =5Xx(—4p)| =5x%x5p =5Xap,
=5p =-10p =-—20p = 25p
Qs,1 Us,2 a6,3 A6,4 Qs,5 Q6,n
=—-6Xp =(—-6)(—2p) | =(—6) x3p =-6 =—-6X5p =-6Xap,
= —6p =12p =-18p X (—4p) = —30p
= 24p
an1 Qan,2 an3 an,4 an,5 Ann
= (—D™P =a,,(—2p) | =ay X3p =ay,, =a,q, X 5p = apq X dig
X pn X —4p

- o
(st

B LU RE R B AP THEBE R 7 [ it — (AR =20 - AR E M E Se AR e th g
IRAE R EH TAB AR - HHEAG T 51THET > STEIERIANE RGB i AJ% > BHE
HEFREAN R sER (2

FOBR (0 2 el (S8 FURHR TSR (/)73F > B e s

1. HEAEENS:
# PR SR R AR R e

import numpy as np

# FZGgE BT AR B gl
import matplotlib.pyplot as plt
# I gEEoTi (EWAE - #8t%)
import ipywidgets as widgets

# BURELE R &

from IPython.display import display,

2. el %ﬁ%ﬂﬁ% b

board = None

initial board =
valid buttons

steps =

[]
0

None

FEEYAE T

clear output

‘\(% ﬁﬁ)
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cycle rule = [(0.0,0.0,0.0),(1.0,1.0,1.0),(0.5,0.5,0.5)]
# BEOEEHEA] (B-H-K)

N = 3 # mﬁfkd\(N><N)
black value = (0.0,0.0,0.0) # SBAKBHEE (RGB)
white value = (1.0,1.0,1.0) # HI%BHE (RGB)
button color = (0.0, 1.0, 0.0) # 4ptadE$H (RGB)

3.8 R AN B = (EE0ER - R HA R =8
def to rgb tuple(vals):
if len(vals) ==
# R HEgmA— Tlﬁﬁal PRI
return (vals[0], vals[0], wvals[0])
elif len(vals) == 2:
# M AME#E S - (R,G,06)
return (vals[0], wvals[l], vals([1l])
elif len(vals) >= 3:
# EEA=EM L - HEI=E (R,G,B)
return (vals[0], wvals[l], vals([2])
else:
# A - B
return (0.0,0.0,0.0)

4. BNEEEE A A2 BUE ¢
def set cycle rule(rule str):
default = [(0.0,0.0,0.0),(1.0,1.0,1.0)] # ¥HE:% EHE-H
parts = [s.strip() for s in rule str.split("/") if
s.strip() != ""]
result = []
for p in parts:
try:
vals = [float(x) for x in p.split(",") if
x.strip () !'=""]
tup = to _rgb tuple(vals)
result.append (tup)
except:
pass
return result if result else default

5 ARTEERAR R E T EEA &

def cycle value(val):

if val not in cycle rule: # AERAIA — (EEEREYG
return cycle rule[0]
idx = cycle rule.index (val) # HEHmBAEHIE

return cycle rule[ (idx + 1) % len(cycle rule)]

HIEERE N —(EEA S

6 . FIFE N 2 A TR
def apply button(r, c):
global steps, board
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r0, cO=r -1, c - 1 7 1 WAl Y ==k AR = SV
if r0 + 1 > N or cO0 + 1 >= N: # HHER - RNEH
return
for dr in [0, 1]: ¥ s ED(ERS T
for de in [0, 17:
rr, cc = r0 + dr, c0 + dc
board[rr, cc] = cycle value (board[rr, cc])
steps += 1 # DR +1

redraw board()

i
def reset board( =None) :
global board, steps
board = initial board.copy () # [B|FEFIAEIRAE
steps = 0
redraw board()

8 . A A
def generate initial board():
b = np.zeros((N, N), dtype=object) # BRI NxN HAESE[E
for r in range (N) :
for ¢ in range (N) :

if (r +c) %2 == 0: # AR - &
b[r, c] = black value

else: ¥ AR - 3
b[r, c] = white value

return b

9. S AR At
# BEIUERNEAESE
def draw board() :
fig, ax = plt.subplots(figsize=(5, 5))
ax.set x1im (0, N)
ax.set ylim(0, N)
ax.set xticks([])
ax.set yticks([])
ax.set aspect('equal')
ax.invert yaxis()
# SRR
for r in range (N) :
for ¢ in range(N) :
ax.add patch(plt.Rectangle((c, r), 1, 1,
color=board[r, c], ec='black', linewidth=2))
# ELREFS] Alr, c]
for r, ¢ in valid buttons:
cxX, Ccy = C, t
# EE et
circle = plt.Circle((cx, cy), 0.3, color=button color)
ax.add patch(circle)
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ax.text (cx, cy, f£'A{r},{c}', ha='center', va='center',
fontsize=8, color='red')
# BN
ax.text (N/2, -0.3, f"{steps}", ha='center', va='center',
fontsize=14, color='black')
plt.show ()

10. BHTiHAER
def redraw board():
with board output:
clear output (wait=True) # JEbREEH
draw board()

11, EHESY
def update board( =None) :
global N, cycle rule, white value, steps, board,
initial board, valid buttons, button grid
# ST AU
try:
N = int (N text.value)
except:
N =3
# BT EERAR A
cycle rule = set cycle rule(rule text.value)
# EETESEHE
try:
vals = [float(x) for x in white text.value.split(",") if
x.strip () !=""]
white value = to rgb tuple(vals)
except:
white value = (1.0,1.0,1.0)
# EHTERIIAEER
steps 0
board = generate initial board()
initial board = board.copy ()
valid buttons = [(r, c¢) for r in range(l, N) for c in
range (1, N)] ¥ M E
¥ I E B
button widgets = []
for (r, c) in valid buttons:
def make handler (r=r, c=c):
def on click(b):
apply button(r, c)
return on click
b = widgets.Button(description=f'A{r}, {c}',
layout=widgets.Layout (width="70px', height='30px"))
b.on click(make handler(r, c))
button widgets.append (b)
# SR O B
button grid.children = button widgets
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button grid.layout = widgets.Layout (grid template columns=
f"repeat ({N-1}, 80px)")
redraw board()

N text = widgets.Text (value="3", description="fH#K/|\:")

# g AKELAR KU

rule text = widgets.Text (value="0/1/0.5", description="{5&#H
H:m)

# g ABREEIRA A

white text = widgets.Text (value="1", description="[&EH{:")
# g A ARERE

12 . DhRetEst -
update button = widgets.Button (description="H#EE",
layout=widgets.Layout (width="'150px"', height='30px"))
reset button = widgets.Button (description="E¢fHiE",
layout=widgets.Layout (width='150px', height='30px"))

13 R BUREST
board output = widgets.Output ()

14. H#izsfEii
button grid = widgets.GridBox ()
update button.on click (update board)
# HrECERE ~ BURTHER
reset button.on click(reset board)
# B - [EEIAIE
control box = widgets.VBox ([N text, rule text, white text,
update button, reset button])

display (control box) # BURE AL
display (button grid) # BUNO BT E
display (board output) # BN S

15 . EEAATLE -
update board()
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He e i A =X s iy 2 T
1. e AR/ NEEHEH & -
def compute table (P, N):

size = P + N - 1 STEFRRIEERN FER P+ N -1
table = [] FHPRAF U R A 5 B
total sum = 0 RN GRS S CRiNEEEI

for r in range (size):

H H H H H

SNEERE - RS
row = [] s s — YT
for ¢ in range(size):

# Nk - FrTEiE I EE T
SEAF RIS - 798 ¢ D P OEA—{EHETF
val = (((-1) ** (r + P)) * (r + 1)) * ((((-1)**
(c + P)) * (¢ + 1)) * P)
# WEETEHRNE T <= 0 BAETI L (size+l) » HE] > 0
while val <= 0:
val += size + 1
 WREFKRI size FAETRE (size+l) » HEI < size
while val > size:
val -= size + 1
row.append (val) # EEERINEFIIAERIY]
total sum += val # [EIRF BN E 4 AR
table.append (row) # iz —FIIEIFEK S
return table, total sum #[:ﬁgﬁﬁﬁﬁ?Wﬁ%ﬁ§ﬂﬂ'$D

if name == "_ main_ ": # AEEEIENERE TR g7
2 . R REAGE pr AR =0
P = int (input ("EEEA P )) # e E I A RS P
N = int (input ("FF#A N: # T B ARE N
table, total = compute_table(P, N)  # IR pR AR e AR A 4E R
width = len(str (max (max (row) for row in table))) + 1
# sEBEE T NAER CHERD
print ("\n ERAVER ") # EmEE
for row in table: # RFIENHFTAE
print (" ".join(f"{val:{width}}"™ for val in row))
# HEEEHEE E S Bk
print (£"\n FTA¥TFIVSEMS © {total}l™) # Ef&ilmH4EH
LL(,2)% ’éEF‘EmX%E E (3, 8)?3@EF'E’311><11$,E SR
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