H"a: Fs: EER: -

O BRIES (FALARSEH) EASSAFHENG L.

O BEEEF LIS, MRS LAER TN, HE. IBEEBEIEELY

O EFXFFIREA, XBRENMOES. NBHLUHNNE, SUBEN. EXSIARREEHSIRERD

O ITETRTAERENER, £57HIHEEKIENISE

1. ¥y (5o BIA 0. X/REIE. iR) 2 x12 = 24
o1.

02.

03.

o4.

o5.
06.
o7.

08.

09.
1e.
11.

12.

2. BT (REEVLE, BEIREBHAL/NNG) 4x6 = 24

A T(n) =320 64 - T(n/2%) + %

B. RA—HEHKEZE (WAC), EXMERNHIERKESNTS, WAENKEELE ( ).

C. FAZHRAR List::selectionSort()X3fF5U{2025,...,3,2,1}HF, B ( ) IREHRRIFHAY.

D. &i&idenqueve()#EO, ${5,2,3,1,6,4,8,9,7, 1I0HRKIBA— M ATH (FE48hR) |APATI, N
fELkidf2sh, MBAFIYehdequeueRear () BITTERRA ( )e

E. KEN1eelIEFFIEHES4560MFFS, NEFELE ( ) NEEEEXER[10,80) A,

F. E55809{ A:2025, B:1013, C:507, D:254, E:x }.

NS HATEIEREIx, HEMNEAIHUf fmantif P ENERSITE = ( )
3. Vector::expand() 6

ERERexpand () BiRBAK{ 12, 22, 32, 42, .} REBHTES, WENZREFHEESAA VR
insert()RUISFEH, expand () RiHEFEMRNEAZD? AHA?
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4. Expression Tree & RPN 5+5 = 10
EENE 520251 " HIzEAFRIPERIAIS, WNATRATM, SiR=FIAXDBIICIEET(S). RPN(S).
EIEET(S)H, BN ER#ERsize(lc(v) > size(re(v)) — 2, MFEXIRPN(S) BISKIEP3 1332, HERNHEAY
HiSopnd. size () RAHREIAZIZ? HFERE, FrEEtEHXEFRI—IRET(S).

5. Amortization 2+2+2+10 = 16
template <typename T> void puded( T* A, int& n ) {
for (int k =0, i; k < n; ) {

for (i = 0; NERINERMS|; i++ ); //CMPIR{E

if (i!=k){
while ( ++i < n )

A[i-1] = A[i] LGS

n--;
} else
k++;
} //for
} //puded

A. LAEEEAIIIRERMHA?

B. &A = {2,0,2,5,1,1,0,9}, fEpuded<int>(A,8)TEH, RENENHISREDBISIUTSR?

C. &A = {3,0,2,4,0,1,8,4}E?

D. SCfR L, FRMFRIRSIREINEUATEERIKEN, MEERELX, MEHAT, FFIEA.
6. Postorder + Levelorder ~ Preorder 4+4+8+4 = 20
EERRBERFNSZ XN, EBRTRICIFr, WEZFHORICIEA{ry, r2, ..., rd}.
- FBRIZXMHIBRERFSlevel (r), RENZXRNEREHEERIMES:
F—TREAFERNRZE, %1 REABRIFZFHORNBA
- (ARRTXAY, Ao BBIME XS XhI%R. BRFREHFSI/9:

pre(r) = {r} + pre(ri) + pre(r2) + ... + pre(rd) //“+"FTR~F500EE
post(r) = post(ri) + post(r2) + ... + post(rd) + {r}

HATH—PE, WHITRALe,n) RATELBEIIE—HS.

A. %POSt(r‘)={5:4:2:8:1,3:9:0:5:7}~ 1eve1(r‘)={7,2,0,5,6,4,9,8,1,3}, iﬂ@ﬂﬂ%ﬂ’fxﬁﬁgéﬁmo

LW T EE, EO()BIEA., RO (n)#ENZEE, Hpost(r)flevel(r)SHIINAIpre(r).,
PL2P( Vector<int>& post, Vector<int>& level, Vector<int>& pre );

B. MARANRIH BN S/ERIRE,
C. FIEHERRRIEIE,
D. EBRHYE). TASREMIFEEK.
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Akra-Bazzi Theorem 68 R + BHEZ 70
SiatREENI MRS, E—ARIbAZIN: k a; b;n+h;(n) <~ NEBHFFIR, RESMEANRE (B30, 88, ERE%)
T(n) = %, ;- T(bi -n+ b)) + O(g(n)) g(n) ARY) = (1 2 586 =66 6 =8, =5 K1, =81, 25,80 =5 8]
C @m>0, 0<b <1, |hin)]=0/log?n) int gs_BF( int A[], int n ) n”3
- gn) >0, EARE D> 0E o' (n)] = O(n?) P G R h h
n for ( int lo = @; lo < n; lo++ ) //#&
 REp B8 X oo b = 1, WT(0) = O (1+ [ g(w/utdw)) //hy(n)
1 for ( int hi = lo+1; hi <= n; hi++ ) n~2
« Phiig: T(n) = 1-T(3/4-n)+1-T(1/4-n) + O(n) = O(nlogn) //p=1 int s = sun( A, 1o, hi ); n
v $EE: T(n) = 1-T(3/4-n) +1-T(1/5-n) + O(n) = O(n) p<1 gs = max( gs, s );
@ T(n) = 20252 30, T(k/2025 - n) + *%/T[24nk* = O(n®-logn) return gs; (D ) N (D
Data Structures & Algorithns, Tsinghua University 70 Data Structures & Algorithms, Tsinghua University 7
SCIR 146 EIBEHIKE: ASLiuee = ASLjuu = O(1.00-logn) 149
template <typename T> Rank binSearch( T* S, const T& e, Rank lo, Rank hi ) { © B o - o A 6 ? i x & o .
while ( lo < hi ) { [0, 10) <= e < [hi, n)
I
. . |
Rank mi = (lo + hi) / 2; () B B - n - & : 3 & o m B
A | A
if (e < S[mi] ) hi = mi; mi) : l
I | |
| I I
else lo = mi + 1; (mi _ I B ; i | -
@ ©® B © ' @ D | ! H| ! @ @ ©
. i aeel [eee ]
} o 40 = | | | | | | |
| I | | I |
return lo - 1; L] (3) a é @ 6 @ g 6 [ [ ﬁ ©
}
Data Structures & Algorithns, Tsinghua University 7 Data Structures & Algorithns, Tsinghua University 4
BFIR: BiERSEE—T J. Hopcroft, 1974: Rank F[m], T[m], top = ©; 182
% template <typename T> l > ARDEMRS, TEICRESER: FOYAE + BI8HK:
void Vector<T>::bubbleSort( Rank lo, Rank hi ) { [ | To[From[k]] == k & From[To[i]] == i 28
while ( lo < --hi ) e
B [~ ] =2
for ( Rank i = lo; i < hi; i++ ) sk 1 4 8 11 14
if ( _elem[i] > _elem[i + 1] ) F ({ o | [ 4 ]
swap( _elem[i], _elem[i + 1] );
}
<+ 0(n?): FiRMFA, FR—@
. _ T [ 4 14 8 ] 11
< PR, ARMARRELIZEEESER, L. .. o 1 2 3 4
top
Datal Structures (81 ALgoni thms TS ingtualnEvansi ! 2 [Datal Structures [&1Algoni ths SiTsingualUnEvansi ty! 2
SRAESEIEIEIEHE 232 || zm 236
<« SHRZA: nStRE—/Meikc, BRIERS template <typename T> r r
< RRZE: void List<T>::insertionSort( LNP<T> h, LNP<T> t ) {
- mMACHEH, HERE—MEHR
for ( LNP<T> r = h->succ, s = r->succ; r !=t; r =5, s = r->succ )
- CHIKER— (FT8E)3S) (o, r]
- HSMR, RISFT r->moveSucc( search( h, r->data, r ) ); r r
cacrmn, netmossnze DM —ﬂ“ } ! =
-1<k<n

<+ BRIOTIE ~ CLEm ~ nSERME ~ tERSPEX
- E(k) = 1/14+1/2+1/3+---+1/n = O(logn)

Data Structures & Algorithms, Tsinghua University 4

< FETFHEILYENsearch ) REX, HNENRBSRFSERF, MARE

<+ BIELATER, 2ERMER: IRPERESHES, rERfhslyaX; U8R, ...

Data Structures & Algorithms, Tsinghua University 3

—EaH 241

template <typename T> LNP<T> g
List<T>::merge( LNP<T> h, LNP<T> y, LNP<T> t ) {

for ( LNP<T> x = h->succ; (x !=y) && (y != t); )

if ( x->data > y->data ) BE
(y = y->succ)->pred->movePred( x ); ‘ ‘
x y

else

X = X->succ;

y->movePred(x)

Data Structures & Algorithms, Tsinghua University z

E&iE

double evaluate( char* S, char* RPN ) {

Stack<double> opnd; Stack<char> optr; ] &5

for ( optr.push('\@'); loptr.empty(); )
if ( isdigit( *s ) )
readNumber( S, opnd );
else
switch( prio( optr.top(), *s ) ) { /* SRILE
return opnd.pop();

}

303

Data Structures & Algorithms, Tsinghua University 6




RIER(E 313

(o]t Jiale lals Jol e l7 ]l lel/ o ]x]ol/ ]

double rpn( char* s ) {

Stack<double> opnd; #
for ( char* item = strtok( S, " " ); item; item = strtok( NULL, " ") )
if (1 < strlen( item ) || isdigit( item[0] ) ) #

opnd.push( atof( item ) ); N ;]
else b

opnd.push( calcu( opnd, item[@] ) ); itE

return opnd.pop();

Data Structures & Algorithns, Tsinghua University 2

| ouEmEmE | T emes
\/
L4
FEHL: SRR, CREFBMIR?
[Rule of sun] FedEnHEIsE, WEFHuMnEs | ©)
n @Y
SP(n) = Z|SP(k—1)‘<|SP(n—k)| T <o ]|
fh=il \‘
SEHGE: SIRMAERS?
[Rule Of Product] XM, GaFm MumFEE |©)
Co Y e | [oEme - (]
v
u |
i GRS O S, (e Uiy 4

347

One-Pass Scan: Algorithm

Stack<Rank> SR;

for ( Rank t = @; t <= n; t++ )
while ( !SR.empty() & ( t == n || H[SR.top()] >= H[t] ) )

SR.top() + 1;

uint64_t maxRect = ©;

amortized

Rank r = SR.pop(), s = SR.empty() ? @ :
maxRect = max( maxRect, H[r] * (t - s ) );
if ( t < n ) SR.push( t );
return maxRect;

Data Structures & Algorithns, Tsinghua University 7

Max Queue: 1IBEREAS

< enqueue(e) 1
Q.enqueue(e); c = 1;
while ( !Y.empty() & (e => Y.rear()->data) ) c += Y.dequeueRear()->count

Y.enqueue( <&e, c> );

ent Q e
: ..l--ll--ll--l.--l!l >

de|en

[

< dequeue() { if ( --Y.top().count < 1 ) Y.dequeue(); return Q.dequeue(); }

Data Structures & Algorithms, Tsinghua University

354

5

)

S5

Accounting |iCHGX | VAREE 357

Aggregate | R&i%

358

[ ] % Assign 4 coins to each element [ ] [ ] % Consider the moment when
] ] .
dea() deq () d dequeue()'s and e enqueue()'s
- 1 for its enqueue()
- 2 for transfer, and have been done
KB [ x| [ ]
- the last 1 for dequeue
e IR o o
% Hence every operation ] ]  The time cost for ALL the operations is
F F F F F F F
is pre-paid and ... . e _
= - - = - - = <4-d+3-(e—d) = 3e+d
< The structure will never ]
run out of credit % The amortized cost for each OPERATION is
< Amortized cost of any operation i
enq() sequence involving n ITEMs is % <3 =0Q)
€
an = o(m)
Data Structures & Algorithms, Tsinghua University 2 Data Structures & Algorithms, Tsinghua University 3
Potential |#8EE 359 || mmamm 362
o =12 - IS e o
- - e e 00 e © BitBRE, BIEA (vertex) FIBGN (edge) AL ° -
290 dea() TR RISIRERI TR, RhiRi
% Define &, = |Ry| — |Fyl
S IRERT PR =1
[ A | * IBER—TRAIRE, BEHERR
[ 5 | 5
#Then Ay = Tp+ 0 — Py = 2 tree rooted at r = tree(r)
[ | [z |
H K 2 H < Hence *~ (HAETIHREIRFM (subtree) {ri,rs,... 4}
R R R R - . o
on = i A = i‘ Ty +®, — @, SINFITR ., HEnaREE—FERil, EUE58—1F (FX. EHM) Bk
=1 =1
] o THITERR (parent) . F (child) ; B¥Id B " BIE (degree)
2n = T(n)+®, - P > T(n) —n .
™ SEBRMF (leaf) , HRBIMEFH S (internal node)
enq
T <3n =0
(m) < 3n = Ofn) % 58 (sibling) ZIHEH [ri, 7.7} HEE, MMBERR (ordered tree)

Data Structures & Algorithms, Tsinghua University 4
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EREHEEE: FAXP: [SRHEH = RPN 391

(08 (808) ) 38N (008 ) B608 (A080 ) 80

)
E /

Data Structures & Algorithas, Tsinghua University s

Huffman&i%, 1952

<+ ROHRRE: BRTLHENHE: S8 KNFHE, 8| BHHE

~ FHSER—EN, NEETE; niERERTRF
while ( FRRESHALE—IE )
VSRR R OFRIERY: T #0T,
EEaHM—IRHRT
- W, TRE. BFR
- EEET, 5T EZH
BEE—FITRIBMER, ER—iFowcT

w(T) = w(Ty) + w(T;) ®

o o o
.. ’
T, T
8B B

< BORISEEHARFRIESIRME, HuffmanfEERNMGISMI?

Data Structures & Algorithms, Tsinghua University
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