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A BHEX AR (recurrence relation)
EI >|%’an/{ yaO; vee) an—l%ﬂ__\eg%ﬁ
Jda,=a,_.1+2

Q JBEHER RBYFE (solution)
Q &5—TRARREBRERR, WIREN—1#
da,=2n+c

A ¥ (initial condition)
O NBEEXARTWRIBNTEIEERE
day=1-a,=2n+1
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QRBFRE: ap=1, a; =2

d Theorem 1, P.542

Let ¢, and ¢, be real numbers. Suppose that > — ¢,;r — ¢, = 0 has two distinct roots r,
and r,. Then the sequence {a,} is a solution of the recurrence relation a, = c¢,a,_, + c,a,_,
ifandonly if @, = o)1) + ayri forn =0, 1,2, ..., where «, and a, are constants.
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d Theorem 5, P.547

If {a } 1s a particular solution of the nonhomogeneous linear recurrence relation with con-
stant coefficients

a, = cia,_| + ca,_»+ - +cpa,_, + F(n),

then every solution is of the form {4’ + a™}, where {a'™} is a solution of the associated
homogeneous recurrence relation

a, = c\a,_| +cra,_»+ - +cpa,_y.
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1 DVaE A (divide-and-conquer algorithm)
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procedure binary search(x: integer, a,a,,..., a,: increasing integers)
i := 1 {i is the left endpoint of interval}
j :=n {j is right endpoint of interval}
while i<
m = (i +j)/2]
if x>a, theni:=m+1
elsej:=m
if x = a; then location :=i
else location := 0
return location{location is the subscript i of the term a; equal to x,

or 0 if x is not found}
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procedure binary search(x: integer, a,a,,..., a,: increasing integers)

290 ne

i := 1 {i is the left endpoint of interval}
j :=n {j is right endpoint of interval}
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while i<
m = +))/z] I NEE 03 D)
if x>a, theni:=m+1
elsej:=m

if x = a; then location :=i

else location := 0

return location{location is the subscript i of the term a; equal to x,
or 0 if x is not found}
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procedure binary search(x: integer, a,a,,..., a,: increasing integers)
i := 1 {i is the left endpoint of interval}
j :=n {j is right endpoint of interval}
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while i<
m = [(+))/2] I NEE 03 D)
if x>a_jtheni:=m+1
elsej:=m 2R ERIRAE

if x = a; then location :=i

else location := 0

return location{location is the subscript i of the term a; equal to x,
or 0 if x is not found}
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procedure binary search(x: integer, a,a,,..., a,: increasing integers)

290 ne

i := 1 {i is the left endpoint of interval}
j :=n {j is right endpoint of interval}
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while i<
m = [(+))/2] I NEE 03 D)
if x>a_jtheni:=m+1
elsej:=m 2R ERIRAE

if x = a; then location :=i

else location := 0

return location{location is the subscript i of the term a; equal to x,
or 0 if x is not found}

0 LRREHR: f() = £ (2) +2
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procedure mergesort(L = aj, procedure merge(L,, L, :sorted lists)
ey ) L := empty list

if n >1 then while L, and L, are both nonempty
m:= |n/2] remove smaller of first elements of L, and
L, :=aya,,..qa, L, from its list;
L,:=a,, 1 a0, put at the left end of L
L := merge(mergesort(L,), if this removal makes one list empty
mergesort(L; )) then remove all elements from the

{L is now sorted into elements in other list and append them to L
increasing order} return L {L is the merged list with the

elements in increasing order}




-

FHERS

N7/
PH
|\:
“

QI3 AR

procedure mergesort(L = aj, procedure merge(L,, L, :sorted lists)
ey ) L := empty list

if n >1 then while L, and L, are both nonempty
m:= |n/2] 2GR 2K remove smaller of first elements of L, and
L, :=aya,,..a, #9500 L, from its list;
L,:=a,, 1 a0, put at the left end of L
L := merge(mergesort(L,), if this removal makes one list empty
mergesort(L, )) then remove all elements from the

{L is now sorted into elements in other list and append them to L
increasing order} return L {L is the merged list with the

elements in increasing order}
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procedure mergesort(L = aj, procedure merge(L,, L, :sorted lists)
ey ) L := empty list

if n >1 then while L, and L, are both nonempty
m:= |n/2] 2GR 2K remove smaller of first elements of L, and
L, :=aya,,..a, #9500 L, from its list;
L,:=a,, 1 a0, putat theleftendof L =& virmis/E
L := merge(mergesort(L,), if this removal makes one list empty
mergesort(L, )) then remove all elements from the

{L is now sorted into elements in other list and append them to L
increasing order} return L {L is the merged list with the

elements in increasing order}
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procedure mergesort(L = aj, procedure merge(L,, L, :sorted lists)
ey ) L := empty list

if n >1 then while L, and L, are both nonempty
m:= |n/2] 2GR 2K remove smaller of first elements of L, and
L, :=aya,,..a, #9500 L, from its list;
L,:=a,, 1 a0, putat theleftendof L =& virmis/E
L := merge(mergesort(L,), if this removal makes one list empty
mergesort(L, )) then remove all elements from the

{L is now sorted into elements in other list and append them to L
increasing order} return L {L is the merged list with the

elements in increasing order}

O tBREER : f(n) = 2f (2) +n



QA FTF I8 (master theorem)

0 fVBRE R #E
f(n) = af (g) + cn4,

Oa > 1,b = 2L, ¢>0,d = 0N93&, NI

= C

Qa< by, f(n) =0(n?)
Qa=b2, f(n) =0(nlogn)

Qa > b, f(n)=0(nloesa)
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f(n) = af (E) + cn4,
Hba>1,b=2-8, c>0,d=0-LZL, Nl
Qa < b, f(n) =0(n?)
Qa=b, f(n)=0(n%logn)
Qa> b, f(n) =o0(n8ra)
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f(n) = af (E) + cn4,
Hba>1,b=2-8, c>0,d=0-LZL, Nl
Qa < b, f(n) =0(n?)
Qa=b, f(n)=0(n%logn)
Qa> b, f(n) =o0(n8ra)
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Q%HA: nums=[-2,1,-3,4,-1,2,1,-5, 4]
Q#: 6
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def maxSubArray(nums):

n = len(nums)
max_sum = float('-inf")
for i in range(n):
for j in range(i, n):
current_sum = sum(nums[i:j+1])
max_sum = max(max_sum, current_sum)

return max_sum



SN e

U =DNEA
0B : WEBEIEEHE, KM, IoRENE

def maxSubArray(nums):

n = len(nums)

max_sum = float('-inf")

for i in range(n): 0 1
l: - n-—

for j in range(i, n): jri-on—1

KA j—i R

current_sum = sum(nums[i:j+1])

max_sum = max(max_sum, current_sum)

return max_sum

Q SKADREL: 0(n?)
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def maxSubArray(nums, left, right):

%K%%&éﬁ if left == right:

return nums[left]

ANIANAESR mid = (left + right) // 2
B R pim)=brin e

left_max = maxSubArray(nums, left, mid)

right max = maxSubArray(nums, mid + 1, right)

left sum = float('-inf")

—

L =

for 1 in range{mid, left - 1, -1):
s += nums[1i]
left sum = max(left sum, s)
right sum = float('-inf")
5 = @
for 1 in range(mid + 1, right + 1):
s += nums[1i]
right sum = max(right sum, s)

cross_max = left sum + right sum

return max(left max, right max, cross max)



def maxSubArray(nums, left, right):

%K%%&Zﬁ if left == right:

return nums[left]
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ANIANAESR mid = (left + right) // 2
B R pim)=brin e

left_max = maxSubArray(nums, left, mid)

right max = maxSubArray(nums, mid + 1, right)

left sum = float('-inf")

—

L =

for 1 in range{mid, left - 1, -1):
s += nums[1i]
left sum = max(left sum, s)
right sum = float('-inf")
5 = @
for 1 in range(mid + 1, right + 1):
s += nums[1i]
right sum = max(right sum, s)

cross_max = left sum + right sum

return max(left max, right max, cross max)



def maxSubArray(nums, left, right):

%K%;ﬁ&éﬁ if left == right:

return nums[left]
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left_max = maxSubArray(nums, left, mid)

-iFi \
D > /$D /77k /WJ right_max = maxSubArray(nums, mid + 1, right)

QfM =2 (3) 41 s s
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5 = K

for 1 in range{mid, left - 1, -1):

D Kﬁﬂ]ﬂ% : s += nums[1i]
D 0 (n 10g n) left_sum = max{left_sum, =)

right sum = float('-inf")

. O (n) RKFDIRIE

for 1 in range(mid + 1, right + 1):

s += nums[1i]

right sum = max(right sum, s)

cross_max = left sum + right sum

return max(left max, right max, cross max)
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QB eRUUNSENGRK S AHNdp|i]
Q dpli] = nums]i]
Q dpli] = dpli — 1] + nums]i]
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A X (dynamic programming)
QB 1IeRUNNSENRATEE N dp[i]
Q dpli] = nums]i]
Q dpli] = dpli — 1] + nums]i]

def maxSubArray({nums):
current_max = global max = nums[@]
for 1 in range(l, len{nums)):
current_max = max(nums[i], current_max + nums[i])
global max = max{global _max, current_max)

return global max
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A X (dynamic programming)

CR AN NS EER KT EA R dp]
Q dpli] = nums]i]
Q dpli] = dpli — 1] + nums]i]

0 RS

L SKADR

def maxSubArray({nums):

current_max = global max = nums[@]

for 1 in range(1,

current_max

= max({nums[i], current _max + nums[i])

global max = max{global _max, current_max)

len{nums)):
i: 0->n-1

KA 1R

return global max

. 0(n)
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1 BKIRIE (Principle of Inclusion-Exclusion)

AU B| =|A|+ |B| — |AN B

|A U B|=|A|+|B|-|A N B|=25+13-8=30

|A|=25 |A N B|=8 |IB|=13
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0 BXIRIE (Principle of Inclusion-Exclusion)
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1 BKIRIE (Principle of Inclusion-Exclusion)
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1<i<n
— > |Ain A4
1<i<j<n
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1<i<j<k<n
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