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LT DOEREIPython S B THRE LA,
Ex08_4(% 5 B Yo o) U R xEE % (31 \le n \le(xD EX)$)
NEZONTZEE xR DINSWANNE (Sn \ge 1S)DEFRZE
T 5EREESex08_4EERE &, COBEMIT. BrEEIIE
#S5EICLT URNMEBRNIZHEIL. TAhZROEBL O/
WANONMEDERZHEL. ThEHEaL TLIETREMNE
HBREBDILDLEE L, BB XPICRLKRESDEIEEH 1=
ELTH. TNBIFRIDEDELTEL, HIZ(E]2,1,2,1,3]15 53
BHH T SEE . BRIHLL2AEGD. BE. BRELTH IS
NEERIFED/NESVIEIZES|FHIL, (FHFEHREHES)
import ita

def ex08_4(x, n):

DD 1= DREAKIT B & 5% Lﬁ
Ai”bf")Xf‘G)%h%ﬂl-ﬂLfn Cigf ’rf L‘i?’ %*L
N, BY—URETERND nEDERET ’5_‘ BLET,
LLIFIZ, ZD 1= ® Pythona— I~%_‘—,\L, 9,

def ex08_4(x, n):

if len(x) <= 1:
return x

else:
mid = len(x) // 2
left = ex08_4(x[:mid], n)
right = ex08_4(x[mid:], n)
return merge_min_n(left, right, n)

def merge_min_n(left, right, n):
result =[]

while i < len(left) and j < len(right) and len(result) < n:
if left[i] <= right[j]:
result.append(left[i])
i+=1
else:
result.append(right[j])
j+=1
while i < len(left) and len(result) < n:
result.append(left[i])
i+=1
while j < len(right) and len(result) < n:
result.append(right[j])
j+=1
return result

COI—RTIE, ex08 4FBMNIRMxERBILTENZNDOE S
THELND 2’30)'}ZFZ}:merge min_n ITESN.ZCTi
FURFDERDREDD.
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LI DREREIPython EEE TREZE LGS,

Ex07_2 (B ZE S %)

SarnSIELL T Di#EE X ZEimT =9,

$$an0=15$

$$ aM2n} = (a*n)r2 $$

SS$ aM2n+1} = a \cdot (a*h)”2 $S

COFERIZEDE, St EEMEDIEICAAIZEY,
$SarnSERDLEBEIREHex07 22 EEE L, (BB EHEM
®E7.4)

TRTSLEERT BT THS, FHHEZRELHBIEL
, TOHEREZOREITRLTHEZRILOIAVMNTIEED
T TRLTZEN. EHRTOREFIHROEVNILH
PEEIVIREDGLHEHBLINEDT, HEEDRE
HYDIRIZ[FaZ /M ERTEL THREL TS

LTFISROZTOT S LERELET . F-. COTIILTVXLOFEEITDOVNTHEHRALES,

def ex07_2(a, n):
ifn==0:
return 1
elifn%2==0:
return ex07_2(a, n//2) ** 2
else:
return a * (ex07_2(a, n//2) ** 2)

FROBBIBIFEHTHY. ANE nA0THEVRY, BHBEFEFVHLTOET . ZOBKIC, n%2T
Blof-BEH-AE n DELLTEIRFEVHLET O TVET . COH. COBBDHEER. ANDKES
Z2TREIFDCENTEDM, DFEY. n O2ERBOHHICLABILET, TD=8H. COEMDERGFHEESE
$0(\log n)$ ERYETS,

FHITOWTE, —BICZODOBHOREIFTASOE YMICLLAIT 2BRNANYET ., ZDF=0.
BT, a DEVMIE n DEVFDOTEITLEAIT HRHNANDREETOTVET LA T, COH
HOEREEEE S0((\loga) \cdot (\logn))$ EHHEERET

=L CORBUYRBRB7T—RADORHFEEZRELLILOTHY ., FTHT—APRET—ADKMEE
BERELDLDTRIHYERE A, T CORBHY EFHEMGHEEEZRELLHLDOTHY . EARIGAN
EDHARITH T BEHGETHHAZTRTELOTEHYEL A,
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ATl Hi 51451
LIT D RREICPython S B CTRRE LA, COMBETE, 5RON-EOES OEICE SO THREHREERT 2R

FTEHNEERTIVENHYET , CCTIE PythonONAREEFALT,
‘ o ~ ’ FREIEERLET,
DB NS Z5NT=EE nfT ndOTHIRERZERT BRILIE, ZOTBELNBENBRETTRTHEINE>TZEDEN

LB Hex05 2 ERE &Ko ZLIBEAE (DFY) . TN RFEVET, AEMIZE, TESLHIBESONNBROBEHER FHO
N ° - ) _ BAFEAIERYETS,
BT DY ANR(DFEY0) LLEDHKIITE &, BIIRERT S OOy AR, FEOREMERD £S5 EEL £
T 5D TIEEL BRI ST 2R TE I ZEHREEE
o = 4 5 EE B def ex05_2(n):

g (BHE fﬁ% FIES.3) return [[(i +j) % 2 for j in range(n)] for i in range(n)]

import ita COFEHTIE. REIDY AR B R +) % 2 for j in range(n) BEITEERK
L. 5 MBI REREFREE(i +j) % 2 for j in range(n)] for i in range(n) BAE{AD

def ex05_2(n): RSIEERLETS,
CCT (i+) %2 [XTBB i LB E | DHZE2TE =R YEHELET . =
DEIX, i &) DAAIPBRELIEIFHRTHHIHEE (DFEY. L) DB

THAHEER) 130, —ANMBRT—ANTFHTHAEE (DFY.i & DFNEF
HTHAHSE) [RITBYFET . ChlzkY, TRENERShET .

SREADRIE TIIITEELINZBESDOHNBHDIESITEN 11THEIEEZEHELTLAN, BETIX 0IThE &R
BALTWT, A5 LEFDESIZHE-TLNVAS.
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BINFE R H 451
FEELHESOMABHOEIZ0TH<1IZ THRLEL TESENBSOMMNMBRDEFICUIGD R, FHEE
B2 LA F s AR IEL TRl ISLET  BAMICIE, (i+)) %2 DIHBEEINSEKIET, 0L10 RIELE

g B T ABELEEBITLUTOIIIHRYET,
def ex05_2(n):

return [[1 - (i +j) % 2 for j in range(n)] for i in range(n)]

COBEMTIE. (i+) %2055 1-0ERYLZ, (i+)) %2 M1ED 1-1 &%
YOIZRYET , LI=A- T ITE B LB OHNMNMBHDEE L1, FHD
BEIFoEYET,

RIZHST, ELWVTOYSLFEHEALTLS.
BE, CNICEICI2ZRTEINEERT DI, VAFOHEREEALVT IZEEE ita.array.make2dZ=ALN=HD
[TEELTLIZELY. JEWLSEREMASE, 'JZF@W’FE%.:EEFHL\&L\ EEfRREHNTS.
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EOBREMEICHLIHTHLERLL, BR
TIXRLTEABETERWNTY. %%
~{ ita.plot.image_show F7=I&
ita.plot.animation_show TEI{&, EhE%
RTTHTOTSLEERLTIZEL

(EVRELT, BEGRIEBEREERT D
TRTS L, BBEET A= R
$270TSLERTT HNER )

UTIC. BREERT DLV TIVEEBEERLEL - COBHKIE, EVtILORGBIEZ EZICEDWTEHELET, ThickY . #EARICEKT ) —h b T )L
AN EARICELYRDEIEVENERT BT ST avBRMMERESNET S50 RBBHEICEOTI T av DRANELT HT=A—avEE
LEY,

T HUEEREERTIBEBEEVFT,

def show_color_picture(t):
a = ita.array.make3d(50, 50, 3)
fory in range(50):
for x in range(50):
alyllx]=[x/49,1-y/49+t/10,t/10]
return a
ita.plot.image_show(show_color_picture(0)) #t=0TNDEEEZRT

COBHKIE. EROREVEIVIZDOVRCBIEZF ELFET RIEIIXEZICEDNTNEO . BHRIEENSEANEL YRS I LU AL L FHIE [y EEZ
IZEDVWTEY, BRI ENSTAET—on b T L—ICELLEBER>ERHICEDNTEY HEICK>TRANEDYET,

RIZ. ZOEBEFE->TT=A—2avEHEYET,
def show_animation():

images = ita.array.make1d(10)

for tin range(10):

images(t] = show_color_picture(t)

return images
ita.plot.animation_show(show_animation())
CDEHE . show_color_picture(t) UM L TR LICEREERKL. TN DEEEESIIZHEIHILET . T DFER DB SitEplot.animation_show()IZiHET
CETTA—avERERLET, 72A—2aV TlIE BREIOBBALEBICBENELLLET,

CHRE DT 77 OBRIEFAEERMICHIALTEY . ERICEFRTTELNILEET TRZEL, TT BythonDPILXmatplotlib’EE DT 75 Z L
BE. FABDERER/DIENARETT,

SOTILNOEEEZLEELEEITO, @EGWLTAaYS A,
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BH, HBEEMNIEIUTOEV N EZSNTNS.

Exercise 3.4E

Exercise 3.4 [& "should not use any secondary data structures, and should not create any new nodes." EWNSEHF - HEMNHYET Y report3.tgzd
& FENBSLList.hD I HSincludeS TLYDex3_4.hI,

void reverse(){

'}”//EX3_4

DESIZ, COEBFE-LTLEE Adltemp ELVIsecondary data structureZ{E->TLV5, new Node®D &EZ AT, create new nodes&E1TLTLVE), EIKC
EIFEIEFET.

Ffz, SLlist.h [FATDKSITEEIN TS,

Exercise 3..4 Design and implement an § \mathtt{SLList}S method, S \mathtt{reverse()}$ that reverses the order of elements in an § \mathtt{SLList}S. This
method should run in $ O(\ensuremath{\mathtt{n}})S time, should not use recursion, should not use any secondary data structures, and should not create
any new nodes.

[ 1B B
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LATFIZ, SLListD Ay R Tl breverse(|ZRELF T, CORE(FOn)FMTEMEL. BIREFEHT . MBNGT —2BEEZEHLT . HLL/—FEERETICURIDE
RDIEFEHIZLET,
template<class T>
void SLList<T>::reverse() {
if (n == 0) return;
Node *prev = NULL;
Node *current = head;
Node *next;
while (current != NULL) {
next = current->next; // temporarily store the next node
current->next = prev; // reverse the link
prev = current; // move pointers one position ahead
current = next;
}
// Swap head and tail
Node* temp = head;
head = tail;
tail = temp;

}
ZDreverse() AV YRIE WED /—F(current) EZDRITD /—K(prev). ZLTEDRD /—K(next) D=2 DRA A% FRALET . ERE T BED/—FDnextriRA >

BERD/—FEIET LIICEHLET . ZLT. TRTORIUEE—DHIEDHF T, COREE ) RAFOFKIHINULLFE THET D E VUV DRENEILEYES,
R#EIZ, head&tal DARA L RERBLET . ChTUAMDIEF N RELET

Singly Linked ListDreverse&E WL\ D L K KHID N T-ERETZAY, FIFO queuek 51012, tailbF DLV DHFM EMB O EHRIZHK ST, ELESHZTLY
5.
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LTOEMICEZEL TS
F, ZHEOLUTOTAISLESEIZTHIL.
int size2() {
Node *u =r, *prev = nil, *next;
intn=0;
while (u !=nil) {
if (prev == u->parent) {
n++;
if (u->left != nil) next = u->left;
else if (u->right = nil) next = u->right;
else next = u->parent;
} else if (prev == u->left) {
if (u->right != nil) next = u->right;
else next = u->parent;
Yelse {
next = u->parent;
}
prev = u;
u = next;
}
return n;

}

Exercise 6..4 Implement a non-recursive method, $ \mathtt{size2(u)}$, that computes the size of the subtree rooted at node $ \mathtt{u}s.

ABELT, rooth S Dnon recursive traversal DY T ILDHEE Z 1-.
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LEDsize2) AV VR, ZRRDY AR (/—FDOR) EEBIRMICHELE T, ShiL—b/—FSEAL. F/—R (EFER) NEETIIEEETOARIZER . F/—RHELY
HBERIEHR/—FICRYET, ZLTE/—FE— BT, SiBTEEIChOUR  nZENSEET,
COBEHERAVWTEED/—F ubbIRESIHERAD YA REHET D size2(u)AYIRERELET . COAETIX. R /—F%E ulZEBL. & TEMLEZE ul=nilhdu = u->parentiTEEL
F9 . kY, BEHRIE uDBHARZAREIL, ZOH A XEHELET,
UTICEZEDI—FERLET,
int size2(Node* u) {
Node *prev = nil, *next;
intn=0;
while (u != nil && (prev == nil | | u != prev->parent)) {
if (prev == u->parent) {
n++;
if (u->left != nil) next = u->left;
else if (u->right != nil) next = u->right;
else next = u->parent;
} else if (prev == u->left) {
if (u->right != nil) next = u->right;
else next = u->parent;
}else {
next = u->parent;
}
prev = u;
u = next;
}
return n;
1
CZT. nill&@E NULLE (& nullptrEz$EL . Nodel LB GBI LARELE T £z, COT—FIE ubBEE/—FRAVEATHEIERELET , TDT1=6H . |BHHEZESLOESITEEL D
ETY,

ZEEBICEIHDEED, whileDIETEHEZREZ TS, ZOHE, ESHETREEZTHEMRTELENo1=. 1=12L, & #tSotH S Dnon recursive
traversalD YU TILEEZHNE, ADBBEEHETELDHS.
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Exercise 7..1 lllustrate the addition of 4.5 (with priority 7) and then 7.5
(with priority 20) on the S§ \mathtt{Treap}$ in Figure 7.5.

| 6,42 | | 8,49 |

Figure 7.5: An example of a Treap containing the integers 0,...,9.

Each node, u, is illustrated as a box containing u.x, u.p.

HiEEZ N
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Figure 7.5I23x1 59 BTreap (BEEMEZNERRK) EHE TELZLD T, FAETFRAMERAWVWTIEEDEITERBALET,
BUIZ45(BEE7)ZEBMLET , CNITBEDTreaplZHB T, ENAESORBIZFHBLET 457 BMLI=&. ZD/—F
(TR UEN A, BEES) VLS MEEEZEF D6 . GRIEREZITVVET , ChIZKkY . 45(BEE) HNF/ —FELGY,. TD
BTho-4(BEES) NEDEDF/—RERYET,
RIZ75(BEE20)ZEMLET , COEIETreapD I KIELYBLKEWNO ., REEIMET H/—FIZHEYFET, LHL.
7.5(B%EE20) EE2TH/—FLYEEWNMEBEEEZF OO, L—F/—FIZHG5FETEREREZHTET .

LI EDEEIZEKY., 45L7.5MTreaplZBIISN ., BEEDIEFENRI-NFET, /—FDEMEEERIZKY . Treapld ZHMEREARDHE

H(EDFITHRLIYNSKADFIFREYKREWN) EE—TOHE (FRITFIVELEENS ) EHIFLET,

BE. BRI TreapDIRRE X RIRE D N AR AOFigure 7.5NDIKEEITIKFELE T DO T, IEFEGIKEZEE T HICIIENODERASDHE

ERYET,

75 EHITRELT, BEZERLTINS.
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UTOEBEMICABRZBTEZLTZSL. 48, HEEMNSIEIUTOEINEZ LN TINS.

Exercise 5.5 £~k

l'giving an example of a sequence of O(n) add(x), remove(x), and £ind(x) operations 11235 & 3%add, remove, find DHNID/N3—2% 5 Z - LT
, Ttake on the order of n2 time to execute. | CTH A EZFRATS. ZTOMEIZ, KR EDOTOS S Ladd TIE, ZOISILENREELNEEERT S
L.

-, HEEOTOY S Ladd, find (UL TOI—KTHS.

Exercise 5..5 Consider the following simplified version of the code for adding an element $ \mathtt{x}$ to a $ \mathtt{LinearHashTable}S, which simply stores
S \mathtt{x}$ in the first $ \mathtt{null}$ array entry it finds. Explain why this could be very slow by giving an example of a sequence of $
O(\ensuremath{\mathtt{n}})$ $ \mathtt{add(x)}$, $ \mathtt{remove(x)}$, and $ \mathtt{find(x)}$ operations that would take on the order of $
\ensuremath{\mathtt{n}}*2$ time to execute.
bool addSlow(T x) {
if (2*(g+1) > t.length) resize(); // max 50% occupancy
int i = hash(x);
while (t[i] != null) {
if (t[i] != del && x.equals(t[i])) return false;
i=(i==tlength-1)?0:i+1; //increment i
}
tli] =x;
n++; q++;
return true;

}
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